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PREFACE  TO  THE  FOURTH  EDITION. 


SINCE  the  publication  of  the  Third  Edition  of  this  work,  in 
October,  1868,  the  advances  made  in  many  departments  of  prac- 
tical medicine  have  seemed  to  call  for  a  thorough  revision.  In 
the  performance  of  this  duty  the  Author  has  sought  to  introduce 
the  results  of  his  continued  clinical  studies,  together  with  the 
latest  contributions  to  medical  literature,  both  in  Europe  and  this 
country,  without  changing  the  character  of  the  volume  as  a  con- 
densed text-book  and  work  of  reference.  This  has  required  the 
rewriting  of  some  portions,  as  well  as  numerous  additions  through- 
out, but  more  especially  in  the  Section  devoted  to  Diseases  of  the 
Nervous  System,  causing  an  increase  in  the  text  of  about  seventy 
pages. 

To  accomplish  this  has  required  no  little  labor,  and  in  return 
the  Author  hopes  for  the  satisfaction  derivable  from  a  continuance 
of  the  favor  with  which  the  work  has  hitherto  been  received  by 
the  profession. 

NEW  YORK,  April,  1873. 


(Hi) 


THE  object  of  this  work  is  to  present  such  a  digest  of  the  Prin- 
ciples and  Practice  of  Medicine  as  will  be  serviceable  alike  to  the 
pupil  in  the  prosecution  of  his  studies  of  disease,  and  to  the  physi- 
cian engaged  in  the  practical  duties  of  his  profession.  The  plan, 
at  the  outset,  was  to  fulfil  this  object  within  the  compass  of  one 
good-sized  volume.  In  carrying  out  this  plan,  condensation  has 
been  necessary.  As  much  conciseness  as  is  consistent  with  clear- 
ness has  been  studied.  Yery  little  space  will  be  found  to  be  occu- 
pied with  past  opinions  or  doctrines  which  have  become  obsolete. 
Discussions  relating  to  mooted  pathological  questions  are  rarely 
entered  into.  Illustrative  cases  have  been  introduced  with  reserve. 
As  regards  scope,  the  work  embraces  the  subjects  which  generally 
enter  into  didactic  teaching  from  the  chair  of  the  Principles  and 
Practice  of  Medicine  in  the  medical  colleges  of  this  country.  Sub- 
jects belonging  to  other  departments  of  instruction  are,  for  the 
most  part,  omitted ;  hence,  for  information  on  matters  relating  to 
surgery,  obstetrics,  the  diseases  of  women  and  children,  cutaneous 
diseases,  and  the  details  of  the  Materia  Medica,  the  reader  is 
referred  to  other  works.  Finally,  in  writing  the  volume,  the  study 
has  been  to  keep  prominently  in  mind  the  practical  applications 
of  medical  knowledge  to  diagnosis,  prophylaxis,  and  therapeutical 
indications. 

In  submitting  the  work  to  the  judgment  of  his  fellow-teachers 
and  practitioners,  the  author  ventures  to  hope  that  it  may  be 
found  to  represent  fairly  the  existing  state  of  the  science  of  Medi- 
cine with  respect  to  the  subjects  of  which  it  treats,  and  to  reflect 
the  views  of  those  who  exemplify,  in  their  practice,  the  present 
stage  of  the  progress  of  medical  art. 

NEW  YORK,  January,  1866. 
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Scope  of  the  term  Medicine— Use  of  the  term  in  contradistinction  to  Surgery  and  Obstetrics- 
Subdivisions  of  the  different  departments  of  medicine,  or  specialties— The  general  object  of 
this  work— Meaning  of  the  phrase  Principles  and  Practice  of  Medicine— Definition  of  Path- 
ology—Division into  General  and  Special  Pathology— Nomenclature  of  Diseases— Subdivi- 
sions of  General  Pathology,  viz.,  Morbid  anatomy,  and  morbid  changes  of  the  fluids  of  the 
body ;  Etiology ;  Symptomatology ;  Diagnosis ;  Prognosis ;  Prophylaxis ;  and  Therapeutics- 
Eolations  of  these  subdivisions  to  Special,  as  well  as  General,  Pathology— Definition  of  Dis- 
ease—Definition of  Health— Relationship  of  Pathology  to  Physiology— Progress  of  Pathologi- 
cal Knowledge. 

MEDICINE,  in  the  largest  sense  of  the  term,  comprehends  everything 
pertaining  to  the  knowledge  and  cure  of  disease.  In  a  more  re- 
stricted sense,  the  term  is  used  in  contradistinction  to  Surgery  and 
Obstetrics.  The  latter  are  properly  departments  of  medicine  in  the  com- 
prehensive sense  of  the  term ;  and,  although  they  may  be  cultivated  sepa- 
rately, they  cannot  be  disconnected  from  principles  which  are  common  to 
them  and  to  medicine  in  its  restricted  sense.  The  medical  profession 
embraces  all  who  devote  themselves  to  the  study  and  practice  of  medicine 
proper,  surgery,  and  obstetrics,  either  separately  or  combined.  The 
physician  is  a  member  of  the  profession  who  devotes  his  attention  to  the 
diseases  which  belong  to  the  department  of  medicine  proper,  i.  e.,  medicine 
in  the  restricted  sense  of  the  term.  The  physician  may,  or  may  not, 
undertake  the  duties  which  belong  to  surgery  and  obstetrics.  In  this 
country  most  physicians  are,  of  necessity,  to  a  greater  or  less  extent,  also 
surgeons  and  obstetricians,  in  other  words,  general  practitioners.  It  is 
only  in  cities  and  large  towns  that  practitioners  can  devote  themselves 
exclusively,  or  chiefly,  to  surgery  and  obstetrics  as  separate  departments 
of  medicine.  The  distinction  of  physician,  surgeon,  and  obstetrician,  in 
this  country,  is  purely  conventional.  The  only  degree  conferred  by  our 
universities  and  medical  colleges  is  that  of  Doctor  of  Medicine,  which 
authorizes  the  practice  of  either  or  all  the  departments,  and  the  same  is 
true  of  licenses  to  practise  medicine. 

The  division  of  medicine  into  the  three  departments  which  have  been 
named  is  natural,  and  has  contributed  to  the  knowledge  acquired  in  each 
department.  Subdivisions  have  also  been  found  convenient  and  usi-ful. 
The  latter  are  commonly  known  as  specialties,  and  they  who  devote  them- 
solvos  to  particular  subdivisions  are  called  specialists.  The  more  impor- 
tant of  the  subdivisions  now  recognized  as  specialties  are  affections  of 
2  (17) 
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the  eye  and  ear,  diseases  of  the  skin,  syphilitic  affections,  diseases  pecu- 
liar to  females,  orthopedic  sm-gery,  disorders  of  the  mind  and  nervous 
S3rstem,  and  diseases  of  the  chest.  Specialties  result  from  an  increase  of 
knowledge  rendering  it  difficult  or  impossible  for  one  mind  to  compass  all 
that  has  been  ascertained  in  either  of  the  three  departments  of  medicine. 
Doubtless  the  number  of  specialties  will  be  greater  as  our  knowledge  con- 
tinues to  increase.  The  special  cultivation  of  the  several  subdivisions  of 
medicine  leads  to  a  further  development  of  knowledge  relating  to  each 
subdivision,  and,  hence,  conduces  to  the  progress  of  medicine.  But,  as 
the  great  principles  of  medicine  are  common  to  medicine  proper,  surgery, 
and  obstetrics,  so  with  regard  to  the  subdivisions,  they  cannot  be  com- 
pletely isolated  from  the  departments  to  which  they  respectively  belong. 
A  particular  class  of  affections  cannot  be  studied  satisfactorily  to  the 
entire  exclusion  of  others,  and  without  reference  to  the  general  laws  of 
disease.  Directing  the  attention  too  exclusively  to  a  specialty  leads  to  the 
habit  of  attributing  to  it  an  undue  relative  prominence,  and  of  regarding 
the  affections  belonging  to  it  as  of  paramount  importance  when  they  may 
be  secondary  or  merely  incidental  to  others  which,  from  being  overlooked 
or  not  sufficiently  appreciated,  fail  to  receive  appropriate  treatment. 

The  object  of  this  work  is  to  present  the  outlines  of  Medicine  proper, 
that  is,  of  medicine  in  contradistinction  to  Surgery  and  Obstetrics.  The 
Principles  and  Practice  of  Medicine  is  a  title  of  this  department  con- 
sidered as  a  province  of  medical  teaching.  This  title  is  here  adopted  in 
preference  to  others,  such  as  the  Theory  and  Practice  of  Physic,  General 
and  Special  Pathology,  Pathology  and  Practical  Medicine,  or  the  Science 
and  Practice  of  Medicine.  The  principles  and  practice  of  medicine  com- 
prehend everything  pertaining  directly  to  the  knowledge  and  cure  of  those 
diseases  which  the  physician  is  called  upon  to  treat.  The  province  of 
medical  teaching  thus  designated  properly  enough  embraces  the  preven- 
tion of  disease,  and  it  may  include  anything  which  concerns  the  conduct 
of  the  physician  in  the  treatment  of  patients  affected  with  disease. 

The  study  of  disease,  as  a  province  of  scientific  knowledge,  is  called 
Pathology.  This  province  consists  of  two  important  divisions  distin- 
guished by  the  names  General  and  Special  Pathology.  It  is  desirable  to 
have  a  clear  understanding  of  the  terms  which  distinguish  these  two 
divisions  of  pathology.  Diseases  are  presented  in  particular  forms  or 
species,  constituting  what  are  commonly  known  as  individual  diseases. 
The  circumstances  which  give  to  the  different  diseases  their  individuality 
will  be  noticed  hereafter.  Now,  the  study  of  individual  diseases  consti- 
tutes special  pathology.  On  the  other  hand,  there  are  morbid  conditions 
which  are  not  peculiar  to  any  individual  disease,  but  are  common  to  a 
greater  or  less  number  of  diseases.  The  study  of  these  conditions  con- 
stitutes general  pathology.  Inflammation,  for  example,  is  a  morbid  con- 
dition which  exists  in  a  host  of  individual  diseases.  The  study  of  inflam- 
mation, in  so  far  as  it  is  common  to  different  diseases,  belongs  to  general 
pathology,  while  the  study  of  the  numerous  individual  inflammatory  dis- 
eases belongs  to  special  pathology.  To  take  another  illustration:  a 
morbid  condition  which  enters  into  a  number  of  individual  diseases  is 
called  fever.  In  this  sense  of  the  term  fever,  it  belongs  to  general  pa- 
thology ;  but  the  study  of  the  different  forms  of  fever,  or  individual  fevers, 
belongs  to  special  pathology.  The  relation  of  general  to  special  pathology 
is  analogous  to  the  relation  of  general  to  special  anatomy,  the  former 
deseribing  the  several  tissues  which  enter  into  the  composition  of  the  dif- 
ferent organs  of  the  body,  and  the  latter  describing  the  particular  organs 
composed  of  the  tissues.  As  the  number  cf  tissues  is  small  in  compari- 
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son  with  the  number  of  organs,  so  the  morbid  conditions  belonging  to 
o-eiier.-il  pathology  are  few  as  compared  with  the  great  number  of  diseases 
Id-longing  to  special  pathology. 

The  province  of  medical  teaching  entitled  the  Principles  and  Practice 
of  Medicine  is  made  up  of  general  and  special  pathology.  The  subjects 
which  belong  to  the  principles  of  medicine  are  derived  from  general 
pathology.  The  principles  of  medicine  and  general  pathology  are,  in 
fact,  sj'nonymous  terms,  each  term  having  the  same  scope  of  applica- 
tion. And,  in  like  manner,  the  subjects  which  belong  to  the  practice  of 
medicine  are  derived  from  special  pathology.  These  two  terms  relate  to 
the  same  division  of  pathological  knowledge,  the  former  term  being 
somewhat  more  comprehensive  in  its  scope  than  the  latter.  The  princi- 
ples of  medicine,  thus,  on  the  one  hand,  and  the  practice  of  medicine,  on 
the  other  hand,  constitute  divisions  which  coincide  with  the  two  divisions 
of  pathology  distinguished  as  general  and  special.  Moreover,  these  divi- 
sions are  in  accordance  with  the  distinctions  expressed  by  the  terms 
Science  and  Art.  "  Science  is  knowledge  reduced  to  principles ;  art  is 
knowledge  reduced  to  practice."  The  principles  of  medicine  constitute 
medical  science ;  the  practice  of  medicine  is  the  exercise  of  medical  art. 
The  object  of  this  work  being  to  present  the  outlines  of  both  the  princi- 
ples and  the  practice  of  medicine,  or  of  both  general  and  special  patho- 
logy, or,  again,  of  medical  science  and  art,  it  will  be  divided  into  two 
parts  corresponding  to  these  divisions.  The  outlines  of  the  principles 
of  medicine,  or  general  pathology,  will  form  the  First  Part  of  the  work, 
and  the  Second  Part  will  be  devoted  to  the  practice  of  medicine,  or 
special  pathology.  In  adopting  this  arrangement,  however,  I  shall  not 
be  bound  by  it  so  closely  as  to  treat  of  the  topics  belonging  to  general 
pathology  exclusively  in  the  first  part  of  the  work.  It  will  be  more  con- 
venient to  defer  the  consideration  of  some  of  these  topics,  and  to  treat 
of  them  incidentally  in  connection  with  individual  diseases.  Moreover, 
I  shall  treat  of  general  pathology  in  its  relation  to  medicine,  passing 
over,  or  noticing  very  briefly,  those  topics  which  are  chiefly  important  in 
a  surgical  point  of  view.  Although  the  general  principles  of  pathology 
are  common  to  both  medicine  and  surgery,  certain  topics  have  relations 
especially  to  either  the  one  or  the  other  of  these  departments.  The 
terms  medical  pathology  and  surgical  pathology  are  used  in  conformity 
with  this  distinction. 

The  subjects  of  General  Pathology,  namely,  the  morbid  conditions  com- 
mon to  a  greater  or  less  number  of  individual  diseases,  are  to  be  considered 
under  various  points  of  view ;  hence,  this  division  of  pathology  admits 
of  several  subdivisions.  One  point  of  view  relates  to  nomenclature,  or 
the  naming  of  diseases.  The  great  desideratum  in  nomenclature,  as 
applied  to  diseases,  is,  that  the  name  of  each  disease  shall  express  the 
morbid  condition  involved,  and  its  situation.  The  names  which  were 
formerly  applied  to  different  forms  of  disease  were  frequently  fanciful, 
and  many  of  these  are  still  in  use,  owing  to  the  difficulty  and  inconveni- 
ence of  displacing  them  after  they  have  become  established  in  medical 
literature;  and  in  not  a  few  instances  it  is  by  no  means  easy,  with  our 
existing  knowledge  of  the  essential  character  of  morbid  conditions,  to 
substitute  more  appropriate  names.  Some  approach,  however,  has  been 
made  toward  a  nomenclature  which  shall  measurably  secure  the  advan- 
tages derived  from  this  source  in  other  branches  of  knowledge,  more 
especially  in  chemistry.  Tin-  existence  of  inflammation,  which  enters 
into  so  larcre  a  number  of  individual  diseases,  is  expressed  bjr  the  suffix 
itix  (i-rr^)  added  to  the  anatomical  name  of  the  part  affected.  Thus, 
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bronchitis,  pneumonitis,  pleuritis,  peritonitis,  etc.  etc.,  are  names  denoting 
the  inflammatory  character  of  the  diseases  to  which  they  refer,  and  the 
particular  structure  which  is  the  seat  of  the  inflammation.  The  suffix 
cea  (<j£to)  denotes  the  existence  of  the  morbid  condition  known  as  transu- 
dation,  or  flux,  occurring  in  a  situation  where  the  transuded  liquid  escapes 
upon  a  mucous  surface.  Examples  are  enterorrhrea,  bronchorrhoea,  gas- 
trorrhcea,  cystorrhoea,  terms  which  have  not,  as  yet,  come  sufficiently 
into  vogue.  The  suffix  rhagia  (faywui)  expresses  a  flow  of  blood,  or 
hemorrhage  from  a  mucous  surface.  Examples  are  metrorrhagia,  gastror- 
rhagia  (haematemesis),  enterorrhagia  (melsena),  bronchorrhagia  (haemop- 
tysis), in  like  manner  terms  which  have  not  displaced  others  in  common 
use.  The  suffix  algia  (aa.yos)  signifies  a  morbid  condition  characterized 
by  pain  without  inflammation.  Thus,  neuralgia  is  a  general  term  applied 
to  this  condition  affecting  any  nerve  or  nerves ;  gastralgia,  enteralgia, 
pleuralgia,  etc.,  are  terms  severally  expressing  the  neuralgic  character 
of  the  affection  and  its  seat.  Words  ending  in  semia  (oujwa)  are  applied 
to  certain  morbid  conditions  of  the  blood.  Examples  are  anaemia  (im- 
poverishment of  the  blood),  uraemia  (morbid  accumulations  of  urea  in 
the  blood),  septicaemia  (putrid  infection  of  the  blood),  and  pyaemia  (puru- 
lent infection  of  the  blood).  Words  ending  in  uria  (dvpov)  are  applied 
to  certain  morbid  conditions  of  the  urine.  Examples  are  albuminuria, 
haematuria,  and  oxaluria.  The  prefix  hydro  (i>6a>P)  denotes  a  dropsical 
affection  of  the  part  named ;  as  hydrothorax,  hydrocephalus,  hydro-peri- 
toneum, hydro-pericardium.  And  the  prefix  pncumo  (ftvevfia)  denotes 
the  presence  of  air  in  the  part ;  as  pneumothorax,  pneumo-pericardium. 

It  is  thus  seen  that,  within  late  years,  the  effort  to  introduce  names 
expressive  of  the  character  and  seat  of  morbid  conditions  has,  in  a 
measure,  succeeded.  Further  improvement  in  nomenclature  will  doubt- 
less be  made  as  our  pathological  knowledge  increases. 

An  important  subdivision  of  General  Pathology  relates  to  the  appre- 
ciable morbid  changes  of  the  solids  and  fluids  of  the  body.  The  study 
of  all  changes  appreciable  by  the  naked  eye,  or  with  the  help  of  the 
microscope,  constitutes  a  branch  of  pathology  of  great  importance  called 
morbid  anatomy.  Morbid  anatomy  is  not  confined  to  the  study  of  the 
changes  which  occur  in  the  tissues  or  solid  parts ;  it  embraces  any 
changes  which  the  eye  can  appreciate  in  the  fluids  of  the  body.  The 
latter,  not.  less  than  the  former,  are  to  be  distinguished  as  anatomical, 
whereas  those  changes  which  are  not  visible  either  with  the  naked  eye  or 
by  means  of  the  microscope,  but  require  for  their  detection  processes  of 
analysis  or  the  employment  of  reagents,  are  usually  considered  as  falling, 
not  within  the  scope  of  morbid  anatomy,  but  within  the  domain  of  animal 
chemistry.  Prof.  Charles  Robin,  however,  considers  the  term  anatomy 
to  embrace  investigation  by  means  of  analytical  processes  or  reagents,  as 
well  as  by  means  of  dissection.  Morbid  changes  not  visible,  or  not  yet 
ascertained  with  our  present  means  of  observation,  are  distinguished  as 
functional,  and  are  also  said  to  be  dynamic.  Doubtless  in  all  the  so- 
called  functional  or  dynamic  deviations  from  health  there  are  either  mole- 
cular or  cellular,  that  is,  anatomical  changes,  at  present  inappreciable,  or, 
at  all  events  undiscovered,  which  may  be  hereafter  ascertained  by  con- 
tinued investigation  with  improved  means  of  observation.  Appreciable 
anatomical  changes,  which  are  either  permanent  or  more  or  less  persisting, 
are  distinguished  as  lesions.  The  study  of  the  minute  anatomy  of  the 
tissues  and  fluids  of  the  body  with  the  microscope  is  called  Histology, 
and  the  term  Morbid  or  Pathological  Histology  is  sometimes  used  to 
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designate  that  part  of  morbid  anatomy  relating  to  those  abnormal  changes 
which  are  objects  of  microscopical  research. 

Anatomical  changes,  or  lesions,  belong  to  general  pathology  in  so  far 
as  they  are  common  to  a  greater  or  less  number  of  individual  diseases. 
Their  consideration,  as  involved  in  individual  diseases,  enters  into  special 
pathology  or  the  practice  of  medicine.  Such  is  the  extent,  as  well  as 
importance,  of  morbid  anatomy,  that  it  constitutes  a  distinct  branch  of 
medical  knowledge.  Treatises  are  specially  devoted  to  it,  and  these  are 
to  be  studied,  in  conjunction  with  the  examination  of  morbid  specimens, 
in  order  to  become  fully  and  practically  acquainted  with  the  various 
changes  in  structure,  form,  size,  etc.,  which  are  incident  to  disease.  It  is 
a  fact,  however,  not  to  be  lost  sight  of,  that  lesions  do  not  constitute,  but 
are  the  results  of,  disease.  In  other  words,  they  are  always  due  to  un- 
derlying morbid  actions  or  processes  which  may  not  be  directly  appreciable 
or  well  understood,  but  in  which  really  consists  the  local  affection.  This 
fact,  although  obvious,  is  apt  to  be  overlooked.  Lesions  are,  of  course, 
serious  or  otherwise,  according  to  their  character,  their  situation,  and  the 
amount  of  structural  change  involved.  The  plan  of  this  work  embraces, 
in  Part  First,  the  outlines  of  morbid  anatomy  in  so  far  as  it  belongs  to 
medical  pathology,  inclusive  of  known  changes  in  the  most  important 
fluid  of  the  body — the  blood ;  and,  in  Part  Second,  a  concise  account  of 
the  lesions  characterizing  different  individual  diseases. 

Another  subdivision  of  General  Pathology  relates  to  the  causation  of 
disease.  The  study  of  the  causes  of  disease  is  called  Etiology.  As  belong- 
ing to  general  pathology  or  the  principles  of  medicine,  this  branch  of 
medical  knowledge  will  be  considered  in  Part  First  of  the  work ;  and  the 
causes  involved  in  the  production  of  each  of  the  individual  diseases  will 
be  embraced  in  the  account  of  the  latter  in  Part  Second. 

The  great  number  and  variety  of  phenomena  or  events  to  which  disease 
gives  rise  constitute  another  subdivision  of  General  Pathology.  These 
phenomena  or  events  are  called  symptoms,  and  their  study  constitutes  a 
branch  of  medical  knowledge  called  Symptomatology  or  Semeiology.  Con- 
siderations relating  to  symptomatology,  as  belonging  to  general  patho- 
logy, will  claim  attention  in  Part  First ;  and  the  symptoms  of  individual 
diseases,  respectively,  forming,  as  they  do,  a  highly  important  part  of 
Special  Pathology,  or  the  practice  of  medicine,  will  be  considered  in  Part 
Second. 

Closely  connected  with  symptomatology  is  another  subdivision  of  Gene- 
ral Pathology  called  Diagnosis.  Diagnosis  is  the  discrimination  of  diseases 
from  each  other.  General  considerations  relating  to  this  branch  of  medi- 
cal knowledge  will  enter  into  Part  First.  In  treating  of  individual 
diseases  in  Part  Second,  the  means  of  discriminating  them  will  be  found 
to  possess  an  importance  second  only  to  their  treatment,  and  to  be  an 
essential  prerequisite  for  the  latter. 

Another  subdivision  which  will  claim  notice  in  both  parts  of  this  work 
is  Prognosis,  or  the  prediction  of  the  termination  of  diseases. 

The  prevention  of  disease  forms  a  branch  of  medical  knowledge  called 
Prophylaxis.  This  belongs  alike  to  General  and  Special  Pathology. 

Lastly,  the  treatment  of  disease  is  called  Therapeutics.  General  prin- 
ciples relating  to  the  treatment  of  disease  may  be  appropriately  considered 
in  connection  with  General  Pathology.  This  portion  of  the  subject  is 
distinguished  as  General  Therapeutics.  I  shall  devote  to  it,  together 
with  prophylaxis,  a  chapter  in  Part  First.  It  is  hardly  necessary  to  add 
that  the  treatment  of  individual  diseases,  distinguished  as  Special  Thera- 
peutics, is,  in  a  practical  view,  the  most  important  of  the  different  aspects 
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under  which  they  are  to  be  considered,  being,  in  fact,  the  great  end  of 
both  the  principles  and  the  practice  of  medicine. 

It  is  thus  seen  that  the  foregoing  subdivisions  of  General  Pathology, 
which  will  be  taken  up  successively  in  the  first  part  of  this  work,  represent 
also  the  different  points  of  view  under  which  individual  diseases  are  to 
be  considered  in  the  second  part  of  the  work ;  that  is,  individual  diseases, 
as  well  as  the  morbid  conditions  common  to  a  greater  or  less  number  of 
diseases,  are  to  be  considered  with  reference  to  the  morbid  changes  either 
of  solids  or  fluids  which  they  may  respectively  involve,  together  with  their 
causes,  their  symptoms,  their  discrimination  or  diagnosis,  their  prognosis, 
their  prevention,  and  their  treatment.  Morbid  anatomy,  etiology,  symp- 
tomatology, diagnosis,  prognosis,  prophylaxis,  considered  as  branches  of 
medical  knowledge,  belong  to  General  Pathology,  and  to  these  may  be 
added  general  therapeutics ;  and,  on  the  other  hand,  Special  Patholog}7, 
or  the  practice  of  medicine,  considers  the  truths  contained  in  these  sub- 
divisions of  general  pathology  in  their  application  to  individual  diseases. 

Pathology  has  been  defined  the  study  of  disease ;  but  disease  has  not 
yet  been  defined.  The  definition  of  disease  is  confessedly  difficult.  It  is 
easier  to  define  it  by  negation,  to  say  what  it  is  not,  than  to  give  a  positive 
definition,  that  is,  a  definition  based  either  on  the  nature  or  essence  of  the 
thing  defined,  or  on  its  distinctive  attributes.  Disease  is  an  absence  or 
deficiency  of  health ;  but  this  is  only  to  transfer  the  difficulty,  for  the 
question  at  once  arises,  how  is  health  to  be  defined  ?  And  to  define  health 
is  not  less  difficult  than  to  define  disease.  If  all  the  tissues  and  organs  of 
the  body  have  their  normal  integrity  and  properties,  if  the  fluids  of  the 
body  are  in  no  respect  abnormal,  if  all  the  functions  of  the  organism  are 
completely  and  harmoniously  performed,  health  undoubtedly  exists.  But 
this  perfection  of  health  is  purety  ideal ;  it  never  actually  exists.  An 
examination  of  the  bodies  of  the  healthiest  persons  would  probably  reveal 
lesions  of  some  kind ;  certain  deviations  from  the  normal  composition  of 
the  different  fluids  are  not  inconsistent  with  the  evidences  of  health  in 
other  respects ;  functions  of  different  parts  may  be  disordered  to  a  certain 
extent  without  sufficient  disturbance  to  constitute  disease.  Gradations 
of  health  are  implied  in  the  qualifications  of  this  term  in  common  use.  If 
the  term  health  expressed  a  well-defined  state,  it  would  be  a  pleonasm  to 
add  to  the  term,  as  is  often  done,  the  adjectives  good,  excellent,  etc. ;  and, 
on  the  other  hand,  to  speak  of  health  as  poor,  bad,  miserable,  etc.,  would 
involve  a  solecism.  In  short,  health  and  disease  are  so  imperceptibly 
merged  into  each  other,  that  the  line  of  demarcation  cannot  be  drawn  with 
precision.  And  this  is  true  of  other  departments  of  knowledge.  It  is 
not  easy,  for  example,  to  settle  upon  the  characters  which  mark  the  boun- 
daries of  the  animal  and  the  vegetable  kingdom.  But  as  there  is  rarely 
any  practical  embarrassment  in  distinguishing  an  animal  from  a  vegetable, 
so  with  regard  to  health,  if  an  important  disease  of  any  kind  exist,  the 
fact  of  its  existence  is  in  most  cases  sufficiently  obvious.  If,  however,  it 
be  desirable  to  define  disease  otherwise  than  by  saying  that  it  is  the 
absence  or  deficiency  of  health,  the  definition  proposed  by  Chomel  is, 
perhaps,  as  good  as  any  other.  According  to  this  author,  disease  may  be 
defined  to  be  a  notable  disorder  affecting  more  or  less  of  the  constituent 
parts  of  the  living  organism,  as  regards  either  their  material  constitution 
or  the  exercise  of  their  functions.1 

1  "Un  desordre  notable  survenu,  soit  dans  la  disposition  mate'rielle  des  parties 
constituentes,  du  corps  vivant,  soit  dans  Texercise  des  functions."  For  an  enume- 
ration of  the  various  definitions  proposed  hy  different  writers,  and  some  excellent 
remarks  on  the  subject,  this  author  may  be  consulted :  Elemens  de  Pathologic 
Gt'nerale,  quatrieme  edition. 
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By  regarding  disease  as  the  absence  or  deficiency  of  health,  we  are  led 
to  the  consideration  of  the  relationship  of  Pathology  to  Physiology. 
Physiology  studies  the  operations  which  go  on  in  the  healthy  organism. 
The  morbid  conditions  which  are  the  subject  of  pathological  study  are 
these  operations  disordered  or  perverted.  Pathology  has  been  called 
morbid  physiology.  Both  are,  in  fact,  parts  of  one  science,  the  science  of 
life,  or  biology.  Both  are  alike  occupied  with  vital  properties,  actions, 
and  processes,  the  difference  being  that  physiology  investigates  them 
under  the  circumstances  of  health,  and  pathology  under  the  circumstances 
of  disease.  The  division  is  arbitrary,  although  sufficiently  marked  and 
appropriate. 

Such  being  the  relationship  of  pathology  to  physiology,  it  might  be 
expected  that  the  former  would  advance  in  proportion  to  the  progress  of 
the  latter.  This  is  measurably  true.  While  our  knowledge  of  patholo- 
gical conditions  does  not  consist  of  deductions  from  what  is  known  of 
the  operations  within  the  organism  in  health,  but  is  derived  from  the  di- 
rect study  of  disease,  every  important  physiological  discovery  sheds  more 
or  less  light  on  the  department  of  pathology.  In  striving  to  penetrate 
into  the  nature  of  morbid  conditions,  it  is  evident  that  the  chief  difficulty 
arises  from  the  imperfection  of  our  knowledge  of  the  properties,  actions, 
and  processes  of  health.  There  will  be  frequent  occasions,  in  the  pro- 
gress of  this  work,  to  remark  that  the  pathologist  may  expect  to  be 
better  able  to  explain  the  phenomena  of  disease,  when  the*  physiologist 
has  succeeded  in  elucidating  more  fully  the  phenomena  of  health. 

In  proceeding  now  to  present  the  outlines  of  medicine,  the  aim  of  the 
author  will  be  to  give  a  truthful  representation  of  pathological  knowledge 
as  it  exists  at  the  present  moment.  The  progress  of  pathological  knowl- 
edge has  wrought,  within  the  few  past  years,  much  change  in  both  the 
principles  and  practice  of  medicine.  Concerning  further  progress  and  its 
effects,  it  would  be  in  vain  to  speculate ;  but  it  is  hardly  to  be  expected 
that  a  faithful  exposition  of  medicine  as  it  exists  at  the  present  moment 
will  serve  as  a  lasting  guide  for  the  student  and  practitioner.  And  in  the 
study  of  medicine,  next  in  importance  to  an  acquaintance  with  what  is 
actually  known,  is  a  just  appreciation  of  the  limits  of  our  present  knowl- 
edge. The  latter  is  often  important  as  regards  its  bearing  on  the  treat- 
ment of  disease,  and  it  conduces  to  a  condition  of  mind  most  favorable 
for  either  contributing  to,  or  keeping  pace  with,  the  continued  progress  of 
knowledge. 


PART  I. 

PRINCIPLES  OF  MEDICINE,  OR  GENERAL  PATHOLOGY. 


CHAPTER  I. 

ANATOMICAL  CHANGES  IN  THE  SOLID  PARTS  OF  THE  BODY. 

Congenital  Malformations— Three  classes  of  Lesions,  viz.,  Lesions  of  Quantity,  of  Consistence, 
and  of  Composition— Hypertrophy  and  Atrophy,  Lesions  of  Quantity— Hypertrophy— True  and 
False  Hypertrophy— Atrophy— Atrophy  with  Increase  and  with  Diminution  of  Volume— Le- 
sions of  Consistence— Induration— Softening— Inflammatory  and  Non-inflammatory  Softening. 

A  MULTIPLICITY  of  anomalies,  occurring  during  intra-uterine  life, 
are  embraced  under  the  name  congenital  malformations.  They  con- 
sist of  either  the  malposition,  the  absence,  or  the  incompleteness  of  or- 
gans, deficiency  or  redundancy  as  regards  bulk,  deviations  of  form,  super- 
numerary parts,  want  of  the  normal  connection  between  parts,  etc.  They 
may  be  due  to  intrinsic  defects  in  the  ovum,  to  arrested  or  obstructed 
development  from  various  extrinsic  causes,  and  in  some  instances  they 
arise  from  the  diseases  to  which  the  foetus  is  liable.  Passing  by  congeni- 
tal malformations,  this  chapter  will  be  devoted  to  certain  definitions,  dis- 
tinctions, and  general  considerations  relating  to  the  changes  in  the  solid 
parts,  or  lesions,  which  occur,  as  results  of  disease,  after  birth. 

Anatomical  changes  in  solid  parts  are  recognized  by  means  of  morbid 
appearances,  some  of  which  are  evident  to  the  naked  eye,  and  others  re- 
quire for  their  detection  microscopical  examination.  The  changes  in 
color,  form,  etc.,  appreciable  with  the  naked  eye,  constitute  what  are 
called  the  gross  appearances  of  disease,  and  those  discovered  by  the  mi- 
croscope are  called  the  microscopical  characters.  Certain  changes  are 
determined  by  the  touch ;  changes  as  regards  softness  or  density,  smooth- 
ness or  roughness,  alterations  of  form,  etc.  Increase  and  diminution  in 
weight  are  also  to  be  taken  into  account. 

It  is  hardly  necessary  to  add,  but  the  fact  is  not  always  sufficiently 
considered,  that  the  student  must  become  familiar  with  the  normal  ap- 
pearances (gross  and  microscopical)  of  the  different  structures  and  organs 
of  the  body  before  he  is  qualified  to  recognize  and  appreciate  the  altera- 
tions which  proceed  from  disease. 

Anatomical  changes,  or  lesions,  may  be  arranged  into  three  classes,  as 
follows:  1st.  Lesions  of  quantity;  2d.  Lesions  of  consistence;  and  3d. 
Lesions  of  composition.  Lesions  of  quantity  are  of  two  kinds,  viz. :  first, 
a  morbid  increase,  and,  second,  a  morbid  diminution  of  the  substance  or 
substances  proper  to  the  part  affected.  In  the  lesions  which  properly  be- 
long to  this  class  the  composition  of  the  parts  affected  remains  unchanged. 
The  normal  structure  is  unaffected  ;  the  abnormal  change  is  purely  quan- 
titative, not  qualitative.  A  morbid  increase  of  substance  is  called  hyper- 

(25) 
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trophy  ;  vttt p,  rpo^j?  (nourishment).  A  morbid  diminution  of  substance  is 
called  atrophy,  a,  rpo^.  These  two  lesions  of  quantity  claim  separate 
consideration. 

Hypertrophy— Hyperplasia. 

The  development  of  the  different  component  parts  of  the  body,  the  cessa- 
tion of  the  growth  of  parts  after  an  inherent  principle  of  limitation,  and 
the  preservation  of  a  definite  size  and  form  during  the  constant  molecular 
changes  incident  to  nutrition,  are  physiological  mysteries  which  we  cannot, 
with  our  present  knowledge,  undertake  to  explain.  Hypertrophy  involves 
an  abnormal  activity  of  nutrition,  and  an  exaggeration  of  that  principle  or 
force  which  determines  the  normal  size  and  form  of  the  different  parts  of 
the  body.  The  term  hypertrophy  is  properly  applied  to  enlargement  from 
an  increase  of  the  normal  materials  of  the  parts  affected,  their  structure 
remaining  normal ;  in  other  words,  the  lesion  consists  in  augmentation 
without  any  other  change.  Parts  which  become  enlarged  in  consequence 
of  a  deposit  of  materials  foreign  to  their  normal  composition,  or  from  a 
disproportionate  excess  of  certain  of  their  normal  constituents,  or  in  which 
a  structural  change  has  taken  place,  are  not,  properly  speaking,  hyper- 
trophied.  For  example,  the  liver  augmented  in  size  from  fatty  deposit, 
carcinoma,  etc.,  is  not  an  example  of  hypertrophy.  The  term  hypertro- 
phy has  been  applied  to  enlargement  accompanied  with  change  in  compo- 
sition or  structure.  True  hypertrophy  of  a  part  proceeds  from  an  excess 
of  appropriation,  by  the  part,  of  nutritive  supplies,  the  process  of  nutri- 
tion being  only  increased,  not  perverted,  whereas  in  false  hypertrophy 
there  is  a  morbid  perversion  of  this  process. 

The  enlargement  of  an  organ,  without  the  deposit  of  new  material  or 
structural  change,  does  not  always  proceed  from  hyper-nutrition,  and  then 
it  does  not  constitute  hypertrophy.  The  hollow  viscera — heart,  stomach, 
bladder,  etc. — may  acquire  more  or  less  increase  of  volume  from  dilata- 
tion, the  amount  of  substance  being  not  greater,  and  perhaps  less,  than 
normal.  Hence,  it  would  not  be  a  correct  definition  of  hypertrophy  to 
say  that  it  consists  in  augmented  volume  without  change  in  composition 
or  structure, 

True  hypertrophy  of  a  part  generally  proceeds  from  exaggerated  and 
prolonged  increase  of  the  function  of  the  part.  Of  the  organs  of  the 
body,  the  heart  is  most  frequently,  perhaps,  the  seat  of  this  lesion.  And 
in  the  great  majority  of  cases  of  hypertrophy  of  the  heart,  the  enlarge- 
ment is  due  to  valvular  lesions  which,  by  interfering  with  the  circulation 
of  blood  through  this  organ,  induce  a  permanently  increased  power  of  its 
muscular  action.  The  muscular  walls,  under  these  circumstances,  in- 
crease in  bulk  by  growth  precisely  as  the  voluntary  muscles  become  en- 
larged when  they  are  persistingly  exercised.  The  heart  may  become 
hypertrophied  to  such  an  extent  that  it  is  five  or  six  times  heavier  and 
larger  than  in  health,  yet  there  is  a  limit  to  its  hypertrophic  enlargement ; 
that  is,  the  increased  growth  does  not  go  on  indefinitely,  but  of  necessity 
ceases  after  reaching  a  certain  point  of  limitation,  which  point  varies  in 
different  persons.  Hypertrophy  of  the  muscular  tunic  of  the  bladder  in 
cases  of  long-continued  urethral  obstruction  also  illustrates  the  produc- 
tion of  this  lesion  by  prolonged  increase  of  function. 

It  has  been  a  much  mooted  question  whether,  in  muscular  h^ypertrophy, 
the  increase  of  size  is  owing  exclusively  to  enlargement  of  the  primitive 
fibrillne,  or  whether  new  fibrillse  are  produced.  Pathological  authorities 
still  differ  in  opinion  on  this  point.  It  would  seem  to  be  probable,  if  not 
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certain,  that  hypertrophy  of  the  involuntary  or  unstriped  muscular 
stnu'tmv  may  involve  the  production  of  new  fibres.  Of  this  we  have  a 
physiological  type  in  the  development  of  the  muscular  walls  of  the  uterus 
during  gestation. 

Hypertrophy  of  one  of  the  kidneys  sometimes  ensues  when  the  function 
of  the  other  is  either  lost  or  greatly  impaired.  This  is  found  to  be  the  re- 
sult of  the  removal  of  one  of  the  kidneys  in  an  inferior  animal ;  under  those 
circumstances  the  task  of  secreting  the  urine  falls  upon  a  single  organ, 
its  functional  activity  is  doubled,  and,  as  a  result,  the  organ  becomes  en- 
larged. The  enlargement  in  this  case  is  abnormal,  but,  if  it  confer  on  the 
organ  an  increased  capacity  of  secretion,  it  is  a  conservative  lesion,  that 
is,  it  conduces  to  the  welfare  of  the  body.  This  is  certainly  true  of  the 
examples  of  hypertrophy  previously  cited.  Hypertrophic  enlargement 
of  the  heart  occurring  in  connection  with  valvular  lesions  is  an  important 
provision  against  evils  which  would  otherwise  ensue  more  quickly  than 
they  do.  In  this  sense  it  is  conservative.  And  this  statement  holds 
good  with  respect  to  hypertrophy  of  the  muscular  tunic  of  the  bladder  in 
cases  of  urethral  obstruction.  It  is  not  an  object  of  treatment  in  such 
instances  to  endeavor  to  remove  or  dimininish  the  hypertrophy  so  long  as 
circumstances  giving  rise  to  it  continue  in  operation. 

The  hyper-nutrition  giving  rise  to  hypertrophy  does  not  always  pro- 
ceed from  protracted,  excessive  functional  exertion.  In  other  than  mus- 
cular and  glandular  structures,  it  may  result  from  an  undue  determina- 
tion of  blood,  from  any  cause,  to  the  part  affected.  It  may  result  from 
inflammation  of  a  part.  Hypertrophy  of  the  fibrous  and  areolar  tissues, 
perhaps,  generally  proceeds  from  inflammation.  Hypertrophy  of  the 
adipose  tissue,  constituting  corpulence,  involves  a  general  condition  or 
diathesis,  of  which  the  undue  growth  of  this  tissue  is  a  manifestation  or 
local  expression. 

A  distinction  is  made  by  Yirchow  between  true  or  simple  hypertrophy 
and  enlargement  due  to  multiplication  of  the  anatomical  elements  of  the 
affected  parts.  The  latter  kind  of  enlargement  he  distinguishes  by  the 
term  hyperplasia.  In  hypertrophy,  according  to  this  distinction,  there 
is  simply  swelling  of  structures  from  the  addition  of  nutritive  material. 
In  hyperplasia  new  anatomical  elements  are  generated,  but  without  any 
other  change  than  that  relating  to  their  number.  Thus,  a  muscle  enlarged 
by  the  increase  of  the  size  of  the  primitive  fibrillffi  would  be,  in  this  sense 
of  the  term,  hypertrophied  ;  but  the  enlargement  is  hyperplastic  if  due  to 
the  production  of  new  fibrillee.  This  distinction  is  pathologically  just. 

Atrophy. 

The  term  atrophy  expresses  a  condition,  as  regards  nutrition,  the  reverse 
of  that  expressed  by  the  term  hypertrophy.  In  hypertrophy  the  normal 
balance  between  the  appropriation  of  nutritive  material  and  destructive 
assimilation  in  the  part  or  parts  affected  is  disturbed  by  the  former  being 
in  excess.  In  atrophy  the  destructive  assimilation  goes  on,  but  the  appro- 
priation of  fresh  supplies  is  either  suspended  or  diminished  ;  hence,  loss 
of  the  substance  proper  to  the  part  ensues,  and  the  structures  composing 
the  affected  parts  undergo  waste.  Unless  the  space  which  was  occupied 
by  the  matter  removed  be  filled  with  a  morbid  product  of  some  kind, 
diminution  of  volume  or  bulk  and  of  weight  characterizes  atrophy.  Atro- 
phy, however,  may  exist,  not  only  without  reduction,  but  with  more  or 
less  increase,  of  size.  For  example,  cirrhosis  of  the  liver  leads  to  atrophy 
of  the  proper  tissue  or  parenchyma  of  this  organ,  and  usually  to  diminu- 
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tion  of  its  volume ;  but  in  some  cases,  in  conjunction  with  the  atrophy  due 
to  the  cirrhosis,  there  is  a  deposit  of  fat  or  some  other  material,  the  pre- 
sence of  which  renders  the  organ  as  large  as,  or  larger  than,  in  health.  Under 
these  circumstances  the  organ  is  not  less  the  seat  of  atrophy,  although  its 
size  be  not  reduced,  but  even  increased.  Atrophy,  thus,  may  exist  with 
false  hypertrophy.  To  cite  another  illustration,  the  heart  is  not  unfre- 
quently  enlarged  in  consequence  of  the  substitution  of  fat  for  the  mus- 
cular substance  contained  within  the  myolemma,  constituting  what  is 
called  fatty  degeneration.  This  substitution  of  fat  involves  atrophy  of 
the  muscular  structure.  Atrophy  thus,  it  will  be  perceived,  implies 
wasting  of  the  tissue  proper  to  the  parts  affected,  either  with  or  without 
a  deposit  of  matter  which  alters  the  composition  of  the  parts,  and  which, 
in  proportion  to  its  quantity,  affects  the  volume. 

Atrophy  with  diminution  of  volume  is  strikingly  illustrated  in  that 
remarkable  affection  known  as  progressive  muscular  atrophy,  in  which 
different  portions  of  the  muscular  system  successively  become  greatly 
attenuated.  It  is  illustrated  in  that  variety  of  chronic  disease  of  the  kid- 
neys in  which  these  organs  are  greatly  reduced  in  size.  The  liver  much 
contracted  from  cirrhosis  furnishes  another  striking  illustration.  Atrophy 
of  membranous  parts  is  illustrated  by  cases  in  which  the  valves  of  the 
heart  become  extremely  thin  and  delicate,  so  that  rupture  is  liable  to 
occur.  The  walls  of  hollow  viscera,  the  heart,  stomach,  etc.,  may  be  ren- 
dered abnormally  thin  by  atrophy,  either  with  or  without  increased  volume 
by  dilatation.  Atrophy  affecting  the  greater  part  of  the  body,  and  more 
especially  the  adipose  tissue,  constitutes  the  emaciation  occurring  in  pul- 
monary tuberculosis  and  other  chronic  affections.  This  general  atrophy 
is  expressed  by  the  terms  phthisis,  consumption,  and  marasmus.  Pro- 
gressive atrophy  of  most  of  the  organs  of  the  body,  excepting  the  heart, 
is  incident  to  old  age,  and  is  distinguished  as  senile  atrophy. 

Of  the  circumstances  which  give  rise  to  atrophy,  one  is  functional  dis- 
use of  the  part  or  parts  affected.  Atrophy  induced  in  this  way  is  seen 
in  the  wasted  condition  of  muscles  which  have  remained  for  a  long  time 
quiescent  in  cases  of  paralysis  and  chronic  rheumatism.  The  other  tis- 
sues, and  even  the  bones,  in  these  cases,  become  atrophied.  Diminished 
supply  of  arterial  blood  is  another  causative  circumstance.  The  ligature 
of  an  important  distributing  artery  may  produce  wasting  of  parts  which 
are  thus  deprived  of  a  normal  quantity  of  blood.  Mechanical  pressure  is 
another  circumstance.  An  aneurismal  or  other  internal  tumor  which  pro- 
gressively increases  in  size  occasions  atrophy  of  the  parts  with  which  it  is 
in  contact.  The  atrophy  in  cirrhosis  of  the  liver  is  probably  caused  by 
the  pressure  upon  the  lobules  of  this  organ  of  a  morbid  product  situated 
within  the  interlobular  spaces.  The  general  atrophy  which  occurs  in  pul- 
monary tuberculosis  or  other  affections,  and  senile  atrophy,  are  due  to 
constitutional  states  unfavorable  to  nutrition. 

As  contrasted  with  hypertrophy,  atrophic  lesions  are  rarely,  if  ever,  con- 
servative ;  that  is,  they  are  not,  as  are  hypertrophic  lesions  in  most  cases, 
conducive  to  the  welfare  of  the  economy  in  view  of  the  circumstances 
under  which  they  occur. 

Morbid  alterations  as  regards  the  consistence  of  parts  constitute  the 
second  of  the  three  classes  of  anatomical  changes  or  lesions.  These 
alterations  are  of  two  kinds,  namely,  increased  consistence  or  induration, 
and  diminished  consistence  or  softening.  Both  induration  and  softening 
are  frequently  incidental  to  palpable  changes  in  the  composition  of  parts, 
and,  under  'these  circumstances,  they  are  not  properly  included  in  the 
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second  class  of  lesions,  but  they  belong  to  the  third  class.  This  second 
class  embraces  induration  and  softening,  not  occurring  as  results  of 
morbid  deposits  of  various  kinds,  degenerations  of  structure,  acute  inflam- 
matory processes,  etc.,  but  constituting,  in  themselves,  the  primary,  pal- 
pable lesions.  As  thus  restricted,  examples  of  each  are  not  very  numerous. 

Induration. 

A  part  is  indurated  when  its  density  and  firmness  are  abnormally  in- 
creased. As  just  stated,  this  physical  change  is  generally  incidental  to 
manifest  changes  of  composition  or  structure  involving  usually  the  pre- 
sence of  morbid  products  in  the  parts  affected.  Thus,  in  cirrhosis  of  the 
liver,  the  morbid  production  of  fibroid  tissue  in  the  interlobular  spaces 
gives  to  this  organ  an  abnormal  density  and  firmness.  The  same  is  true 
of  that  variety  of  degeneration  of  the  kidney  characterized  by  contraction 
and  hardness.  In  these  and  similar  instances,  induration  is  a  result  of 
other  palpable  changes.  Induration  as  a  sole  or  chief  lesion  occurs  when 
certain  parts  are  condensed  by  pressure,  and  when  they  are  deprived,  to 
a  greater  or  less  extent,  of  their  normal  quantity  of  liquid. 

Induration  due  to  condensation  is  exemplified,  in  a  striking  manner,  by 
the  carnified  lung  in  cases  of  pleuritis  with  large  effusion.  The  lung,  in 
these  cases,  is  compressed  into  a  small,  compact  mass,  bearing  more  re- 
semblance to  flesh  than  to  the  pulmonary  organ  in  its  natural  condition, 
and  hence  it  is  said  to  be  carnified.  Yet  the  composition  and  structure 
are  not  materially  altered ;  by  means  of  insufflation  after  death,  the  con- 
densed lung  may  be  restored  to  its  normal  condition,  and  this  also  occurs 
during  life  when  the  liquid  effusion  is  absorbed.  A  similar  condensation  of 
pulmonary  lobules  takes  place,  from  collapse,  in  certain  of  the  cases  here- 
tofore embraced  under  the  name  lobular  pneumonia.  Induration  from 
deficiency  of  liquid  is  exemplified  by  the  abnormal  density  and  firmness 
of  the  brain  and  other  organs  after  death  from  epidemic  cholera,  the  loss 
of  liquid  in  this  disease  being  due  to  the  intestinal  transudatiou. 

Induration  of  the  substance  of  the  brain  has  been  observed  in  cases  of 
acute  and  chronic  lead  poisoning ;  and  the  brain  in  these  cases  has  been 
found  to  contain  the  sulphate  of  lead.  The  term  sclerosis  (jx^poj,  hard) 
is  used  to  denote  induration  of  parts  generally  from  hyperplasia  of  con- 
nective tissue,  or  a  fibroid  product. 

S  oftening. 

A  part  is  softened  when  its  density  and  firmness  are  abnormally  dimin- 
ished. The  softening  may  be  greater  or  less  in  degree.  Portions  of  the 
brain  or  spinal  cord  are  sometimes  softened  to  liquefaction,  but  then,  of 
course,  there  is  total  loss  of  structure,  or  disorganization.  Softening,  in 
most  cases,  is  incidental  to  some  manifest  change  of  composition  or  struc- 
ture, or  it  is  an  element  of  certain  morbid  processes,  namely,  inflamma- 
tion and  gangrene.  An  example  of  softening  as  incidental  to  an  inflam- 
matory deposit  is  afforded  in  pneumonitis.  In  the  second  stage  of  this 
disease  the  affected  portion  of  lung,  although  solidified  (hepatized),  has 
less  firmness  than  in  health.  It  breaks  down  more  readily  under  pressure 
with  the  finger  than  healthy  lung,  and  hence,  is  said  to  be  more  friable. 
The  friability  is  still  more  marked  in  the  stage  of  purulent  infiltration , 
the  softening  then  becoming  so  great  that  the  structure  gives  way  under 
moderate  or  slight  pressure  of  the  finger. 

Softening  of  the  brain  or  spinal  cord  is  a  result  of  inflammation  extend- 
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ing  from  the  meninges,  developed  around  a  clot  of  blood  or  a  tumor  of 
some  kind,  or  originating  spontaneously  within  these  nervous  centres ; 
but  softening  occurs  here  independently  of  inflammation,  the  cohesion  of 
the  nervous  filaments  and  vesicles  being  diminished  by  defective  nutrition, 
dependent  on  a  deficient  supply  of  blood  or  other  causes.  Non-inflamma- 
tory softening  of  the  brain  is  frequently  associated  with  degenerative 
changes  of  the  coats  of  the  cerebral  arteries,  in  consequence  of  which  the 
distribution  of  blood  is  impeded  and  nutrition  impaired ;  and  it  occurs 
from  arterial  obstruction  caused  either  by  a  mass  of  fibrin  or  a  vegeta- 
tion derived  from  the  left  side  of  the  heart,  constituting  what  is  called 
an  embolus  or  plug,  or  from  coagulation  of  blood  at  the  seat  of  the  ob- 
struction, when  it  is  called  a  thrombus.  Softening,  as  thus  produced,  as 
will  be  hereafter  seen,  is  involved  in  certain  cases  of  apoplexy  and  para- 
lysis. If  the  softening  be  considerable,  it  involves  a  change  in  compo- 
sition; there  is  either  a  decomposition  analogous  to  gangrene,  or  the 
change  consists  in  a  granulo-fatty  degeneration. 

Softening  is  incidental  to  inflammation  affecting  any  of  the  tissues. 
This  result  is  especially  marked  in  inflammation  of  the  mucous  mem- 
branes. These  are  sometimes  completely  disorganized  and  reduced  to  a 
pulp,  so  that  portions  are  mechanically  removed  by  the  attrition  of  sub- 
stances moving  over  their  surfaces.  This  is  seen  in  examinations  after 
death  in  cases  of  dysentery.  When  the  degree  of  softening  of  the  mucous 
membranes  is  less,  it  is  shown  by  the  inability  of  tearing  small  portions 
away  in  strips  with  the  forceps.  Non-inflammatory  softening  of  these 
membranes,  elsewhere  than  in  the  stomach  and  small  intestines,  is  cer- 
tainly rare.  And  in  the  stomach,  especially,  the  softening  found  after 
death,  when  inflammation  has  not  existed,  is,  in  most  cases,  probably,  a 
post-mortem  change  due  to  the  dissolving  action  of  the  gastric  juice. 
Softening  from  the  latter  cause  may  exist  in  a  great  degree,  affecting  all 
the  coats  of  the  stomach,  leading  to  perforation  and  softening  of  the  ad- 
jacent viscera,  in  cases  of  death  taking  place  suddenly  while  the  process 
of  digestion  was  going  on.  If  the  protection  of  the  stomach  against  the 
action  of  the  gastric  juice,  in  life,  depends,  as  considered  by  Bernard,  on 
the  presence  of  mucus,  it  is  not  improbable  that  softening  from  the  same 
cause  may  sometimes  take  place  after  death,  owing  to  deficiency  of  the 
secretion  of  mucus. 

Softening  occurs  not  only  ir  parts  which  are  inflamed,  but  in  proximate 
tissues  not  involved  in  the  inflammation.  Thus,  in  serous  inflammations, 
the  subserous  areolar  tissue  loses  its  normal  firmness  and  becomes  brittle, 
so  that  the  membrane  is  detached  much  more  easily  than  in  its  healthy 
condition. 

Softening  of  the  muscular  tissue  is  incidental  to  fatty  degeneration,  btit 
it  occurs,  as  the  chief  or  sole  palpable  change  in  the  heart,  in  certain 
cases  of  typhus  and  typhoid  fever.  Softening  of  the  spleen,  occurring  in 
these  fevers,  is  also  an  example  of  this  change  occurring  without  inflam- 
mation, or  any  well-defined  change  in  composition  or  structure. 

The  softening  which  is  non-inflammatory  and  independent  of  other  pal- 
pable changes  is,  in  general,  referable  to  a  defect  in  the  nutrition  of  the 
affected  parts.  This  defect  may  be  dependent  on  circumstances  limited 
to  the  parts,  as  when  cerebral  softening  arises  from  arterial  obstruction  ; 
or  it  may  proceed  from  a  general  condition,  involving  a  deficiency  of  nu- 
tritive supplies  in  the  blood,  as  when  softening  of  the  heart  occurs  in 
typhus  or  typhoid  fever.  If  the  softening  consist  only  in  diminished 
coherence  of  the  component  anatomical  elements  of  the  parts,  without 
being  sufficient  to  occasion  disorganization,  it  is  not  irremediable  nor 


LESIONS    OF    COMPOSITION.  31 

necessarily  even  a  grave  lesion.  Softening  of  the  heart  and  spleen  doubt- 
less occurs  in  cases  of  fever  which  end  in  complete  recovery  ;  and  it  is  not 
improbable  that  in  certain  cases  of  softening  of  the  brain,  dependent  on  a 
temporary  defect  of  arterial  supply,  as  when  it  is  occasioned  by  an 
embolus,  the  normal  consistence  may  be  restored  after  the  re-establish- 
ment of  the  circulation. 

To  softening  in  a  degree  involving  disorganization,  resulting  from  the 
death  and  mortification  of  the  part  affected,  Virchow  applies  the  term 
necrobiosis. 


CHAPTER    II. 

ANATOMICAL  CHANGES  IN  THE  SOLID  PARTS  OF  THE  BODY— 

(CONTINUED.) 

Lesions  of  Composition— Exudations  and  Transudations— Fibrinous  Exudation  or  Coagulable 
Lymph— Tubercle— Scrofula — Carcinoma  or  Cancer— Typhoid  Deposit. 

A  LTERATIONS  as  regards  the  composition  of  parts  constitute  the 
J\  third  class  of  anatomical  changes.  The  lesions  embraced  in  this  class 
are  more  numerous  and  important  than  those  included  in  the  preceding 
classes.  Of  the  changes  belonging  to  this  class,  I  shall  notice  those  which 
are  of  importance  in  relation  to  medicine  as  distinguished  from  surgery, 
presenting,  briefly,  certain  distinctions,  etc.,  which  should  be  understood 
by  way  of  preparation  for  entering  on  the  study  of  individual  diseases. 
Jt  does  not  fall  within  the  scope  of  this  work  to  enter  into  a  full  account 
of  the  various  alterations  which  will  be  noticed.  The  student  is  expected, 
in  addition  to  the  outlines  here  presented,  to  pursue  this  part  of  the  sub- 
ject more  fully  by  means  of  works  which  treat  at  length  of  morbid  ana- 
tomy, including  histology,  and  of  general  pathologj^. 

It  is  appropriate  to  reckon  among  changes  in  composition,  not  only 
perversions  of  structure,  but  changes  which  consist  in  the  addition  of 
abnormal  products,  either  solid  or  liquid,  the  tissues  of  the  parts  remain- 
ing unaffected.  For  example,  the  infiltration  of  liquid  into  the  interstices 
of  a  part  alters  its  composition,  although  there  be  no  structural  change  in 
the  part.  To  cite  another  example,  in  the  hepatization  which  takes  place 
in  pneumonitis,  there  is  a  solid  deposit  within  the  air-cells,  and  the  pre- 
sence of  this  deposit  alters,  for  the  time  being,  the  physical  condition  of 
the  affected  portion  of  lung.  The  composition  of  the  lung  is  in  fact 
changed.  But  the  structure  of  the  lung  remains  intact,  and  as  soon  as 
the  morbid  deposit  disappears,  the  normal  condition  of  the  lung  is  re- 
stored. In  other  examples,  for  instance,  when  the  composition  of  the 
lungs  is  altered  by  the  addition  of  the  tuberculous  products,  the  presence 
of  these,  and  the  changes  which  they  undergo,  lead  to  more  or  less  injury 
or  destruction  of  the  pulmonary  structure.  In  this  instance,  however,  the 
morbid  products  were  not,  at  the  outset,  substituted  for,  but  added  to,  the 
anatomical  constituents  of  the  part,  and  the  damage  which  is  occasioned 
is  a  result  more  or  less  remote.  On  the  other  hand,  there  are  chancres 
in  which  morbid  products  supplnnt  the  substance  proper  to  the  parts 
affected,  and  thus  involve  perversions  of  structure.  Here  is  an  important 
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distinction  as  regards  changes  in  composition.  Changes  in  composition 
may  consist,  then,  1st,  in  the  presence  of  morMd  products  not  involving 
primarily,  or  of  necessity,  change  of  structure ;  or,  2d,  they  may  consist 
in  structural  alterations.  The  latter  are  commonly  called  degenerations. 
Changes  which  do  not  affect  the  tissues  entering  the  composition  of  parts, 
are  not  necessarily  destructive  ;  they  may  be  temporary,  and,  after  their 
disappearance,  the  parts  may  be  in  no  wise  damaged,  as  in  the  example 
of  pneumonitis.  But  perversions  of  structure  or  degenerations  involve, 
from  the  outset,  disorganization  of  parts,  and,  in  general,  are  permanent 
or  incurable. 

A  distinction  is  to  be  made  between  morbid  products  which  become 
solid  or  semi-solid,  and  those  which  remain  in  a  liquid  state.  For  the  sake 
of  distinction,  the  term  exudations  should  be  restricted  to  solid  or  semi- 
solid  products.  On  the  other  hand,  the  term  transudations  may  be  applied 
to  constituents  of  the  blood  which  escape  through  the  coats  of  the  vessels 
and  preserve  their  liquid  state.  These  terms  will  be  used  hereafter  as  now 
defined.  An  exudation  is  a  solid  or  semi-solid  morbid  product  derived  from 
the  blood ;  a  transudation  is  a  liquid  effusion  constituting,  when  retained 
in  any  part,  a  dropsy.1  The  materials  composing  exudations,  as  well  as 
transudations,  of  course,  are  derived  from  the  blood,  and  are  in  a  liquid 
form  within  the  bloodvessels.  In  the  exudative  process  there  is,  there- 
fore, a  derivation  from  the  blood  of  certain  of  its  constituents  which 
assume  a  solid  or  semi-solid  form  after  leaving  the  vessels.  Now,  regard- 
ing the  act  of  exudation,  there  are  certain  pathological  questions  as  yet 
unsettled.  Does  an  exudation  occur  in  consequence  of  a  prior  blood- 
change,  or  does  it  depend  on  a  process  pertaining  to  the  part  in  which  the 
exudation  takes  place ;  or,  again,  are  a  blood-change  and  a  local  process 
conjointly  involved  ?  The  doctrine  which  has  been,  and  is  still,  held  by 
many  pathologists  is,  that  exudations  represent  certain  morbid  conditions 
of  the  blood ;  and  that  they  consist  of  blood-constituents  which,  after 
escaping  through  the  coats  of  the  vessels,  undergo  coagulation  and  sub- 
sequent changes.  On  the  other  hand,  according  to  the  so-called  cellular 
pathology,  now  accepted  by  many,  the  act  of  exudation  is  exclusively  a 
local  process  taking  place  through  the  agency  of  cells.  Whatever  patho- 
logical views  may  be  entertained,  the  name  exudation  is  appropriate 
enough  as  applied  to  a  morbid  product,  solid  or  semi-solid,  which  is  added 
to  the  tissues  of  a  part,  and  which  is  distinct  from  either  a  morbid  growth 
or  the  formation  of  new  tissue.  The  term  product  will  be  frequently  used 
as  applicable  alike  to  a  morbid  deposit  and  a  morbid  growth. 

With  these  explanations,  the  consideration  of  the  anatomical  changes 
belonging  to  the  third  class  will  embrace  exudations,  transudations,  or 
liquid  effusions,  lesions  of  structure  or  degenerations  ;  and  added  to  these 
are  new  formations  or  morbid  growths,  pneumatoses,  or  the  abnormal 
presence  of  air  or  gas  in  parts,  and  parasitic  productions,  vegetable  and 
animal.  The  remainder  of  this  chapter  will  be  devoted  to  anatomical 
changes  dependent  on  exudations. 

Fibrinous  Exudation. 

An  exudation  which  forms  an  important  event  in  the  natural  history  of 
certain  inflammations  is  that  distinguished  as  fibrinous.  By  the  older 
writers  it  was  called  coagulable  lymph,  and  it  is  still  commonly  knowii  by 

1  This  distinction  between  an  exudation  and  a  transudation  is  not  made  by  all 
writers.  It  was  made  especially  by  Lehmanu. 
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that  name.  Bennett  calls  it  simple  exudation.  It  is  generally  considered 
to  be  essentially  the  fibrin  of  the  blood,  or  the  blood-plasma,  either  simple 
or  more  or  less  modified,  in  a  coagulated  state  ;  the  liquor  sanguinis,  which 
contains  fibrin  in  a  liquid  state,  exudes,  and  the  fibrin  coagulating  con- 
stitutes the  deposit.  It  may  also  be  distinguished  as  inflammatory  exu- 
dation. It  is  perhaps  correct  to  state  that  it  is  always  a  product  of 
inflammation ;  that  is,  it  occurs  only  as  a  result  of  an  inflammatory  pro- 
cess. It  is  the  criterion  by  which  the  existence  of  inflammation  in  cer- 
tain structures  is  determined ;  its  presence  is  proof  of  inflammation  in 
these  structures,  and,  if  not  found  on  examination  after  death,  adequate 
evidence  of  inflammation  having  existed  is  wanting.  It  belongs  especially 
to  inflammation  of  the  serous  membranes,  and  will  be  found  to  constitute 
an  important  part  of  the  history  of  pleuritis,  pericarditis,  peritonitis,  etc. 

Examined  shortly  after  it  has  exuded  upon  a  serous  surface,  it  presents 
the  appearance  of  a  semi-transparent,  gelatinous  semi-solid.  Examined 
microscopically,  it  is  found  to  contain  minute  filaments,  such  as  are 
found  in  the  coagulated  fibrin  of  the  blood,  intermingled  with  corpuscles, 
to  which  various  names  have  been  applied,  namely,  plastic,  pyoid,  exuda- 
tion-corpuscles, etc.  The  latter  are  to  be  considered  as  belonging  to  a 
class  of  corpuscles  called  leucocytes,  embracing  pus-globules,  the  white 
globules  of  the  blood,  mucous  corpuscles,  etc.,  all  of  which,  according  to 
microscopical  observers,  are  essentially  identical.  At  a  later  period  the 
exudation  becomes  more  solid,  frequently  forming  a  thick,  dense  layer, 
adherent  mechanically  to  the  serous  surface,  and  having  distinctly  a 
fibrous  arrangement.  Detached  and  peeled  off,  it  resembles  a  membrane, 
and  is  commonly  called  a  false  membrane.  Not  unfrequently  the  exuda- 
tion forms  a  series  of  layers,  which  may  be  separated  from  each  other 
like  the  coats  of  an  onion.  The  coagulation  of  the  fibrin  contained  in 
the  exuded  liquor  sanguinis  leaves  a  certain  amount  of  serous  liquid, 
which,  in  serous  inflammations,  accumulates  within  the  serous  sac,  so 
that,  in  examinations  after  death,  more  or  less  liquid  is  usually  found 
together  with  the  coagulable  lymph.  Flakes  of  lymph,  in  greater  or  less 
abundance,  are  contained  in  the  liquid,  and  the  latter  is  turbid,  instead  of 
being  transparent  as  in  purely  dropsical  effusions. 

In  the  progress  toward  recovery,  the  liquid  contained  within  the  serous 
sac  is  absorbed.  The  serous  surfaces  then  coming  into  contact  may  be 
agglutinated  by  means  of  the  intermediate  lymph.  The  latter  is  absorbed 
more  slowly.  A  true  membranous  or  organized  structure  subsequently 
becomes  developed,  which  is  the  medium  of  the  permanent  adhesions 
resulting  from  inflammation  of  serous  structures.  An  unfavorable  pro- 
gress is  characterized  by  the  serum  and  lymph  remaining  unchanged  for 
an  indefinite  period,  or  by  the  production  in  large  quantity  of  the  well- 
known  liquid  called  pus,  which  is  characterized  by  the  presence  of  cor- 
puscular bodies  called  pus-globules  or  leucocytes. 

Selecting  serous  inflammations  as  typical,  because  they  are  distin- 
guished by  the  constancy  and  abundance  of  inflammatory  exudation,  the 
brief  description  just  given  is  an  epitome  of  the  natural  history  of  this 
morbid  product.  But  considerable  variations  are  observed  in  different 
cases  of  serous  inflammations.  The  relative  proportions  of  lymph  and 
serum  vary  widely.  The  quantity  of  lymph  may  be  abundant  or  quite 
small,  and  the  same  is  true  of  the  liquid  effusion.  The  constitution  of 
the  lymph  varies.  The  formation  of  fibrillre,  or  the  fibrillation,  may  be 
greater  or  less,  and  the  corpuscular  constituents,  or  leucocytes,  may  be 
few  or  abundant.  Paget  reckons  two  varieties  of  lymph,  one  variety 
being  characterized  by  the  predominance  of  fibrillse  and  the  other  by  the 
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abundance  of  corpuscles,  with  a  small  quantity  of  fibrillre.  The  former 
he  calls  fibrinous,  and  the  latter  corpuscular,  lymph.  The  fibrinous 
variety  he  regards  us  favorable  for  the  production  of  organized  tissue, 
and  hence  it  is  called  plastic,  while  the  corpuscular  variety  tends  to  the 
production  of  pus  or  suppuration. 

The  ordinary  product  of  the  inflammation  of  mucous  membranes  is 
mucus  variously  modified,  and  containing,  in  more  or  less  abundance, 
the  corpuscular  bodies  known  as  mucous  globules,  which  are  essentially 
identical  with  pus-globules,  or,  in  other  words,  belong  in  the  category  of 
leucocytes.  Exceptionally,  however,  fibrinous  exudation  occurs  on  a 
mucous  surface,  and,  disposed  in  the  form  of  a  false  membrane,  presents 
characters  analogous  to  those  which  belong  to  the  exudation  in  serous 
inflammations.  This  constitutes  the  characteristic  feature  of  the  inflam- 
mation of  the  larynx  and  trachea,  sometimes  extending  to  the  bronchial 
tubes,  in  true  croup,  and  of  the  inflammation  of  the  fauces,  air-passages, 
and  in  other  situations,  in  the  epidemic  disease  called  diphtheria.  Inflam- 
mation of  a  mucous  surface  or  of  the  skin,  when  characterized  by  fibrin- 
ous exudation,  is  frequently  distinguished  as  diphtheritic,  after  a  term 
introduced  by  Bretonneau.  Occasionally  in  bronchitis  a  false  membrane 
is  formed,  and  this  variety  of  the  disease  is  called,  incorrectly,  plastic 
bronchitis.  Fibrinous  exudation  is  not  uncommon  in  cases  of  dysentery. 
The  formation  of  new  tissue  does  not  take  place  in  connection  with  a 
fibrinous  exudation  on  mucous  surfaces.  The  false  membrane,  in  all 
cases,  in  the  course  of  a  few  days  becomes  detached  by  a  suppurative 
process  beneath  it,  and  is  thrown  off.  This  is  the  basis  of  a  division,  by 
Rokitansky,  of  inflammatory  exudation  into  croupous  and  plastic.  The 
term  plastic,  frequently  applied  to  inflammatory  exudation,  denotes  its 
capacity  of  developing  within  it  organized  structures.  This  is  also  ex- 
pressed by  the  term  blastema,  which  was  formerly  applied  to  inflamma- 
tory exudation.  The  term  cytoblastema,  which  has  the  same  application, 
denotes  the  development  of  cell-formations  within  the  exudation.  These 
two  terms  (blastema  and  cytoblastema)  have  been  used  to  denote  an 
amorphous  liquid  in  which  anatomical  elements,  either  cells  or  tissues, 
were  supposed  to  be  produced  by  auto-genesis  or  spontaneous  generation. 
In  pneumonitis  an  inflammatory  exudation  within  the  air-cells  solidifies 
the  lung,  giving  rise  to  the  condition  called  hepatization.  In  this  situa- 
tion organic  tissue  is  not  formed,  and  the  exudation  is  removed  by  absorp- 
tion. A  very  small  proportion,  sometimes  none  whatever,  is  expectorated, 
and  clinical  observation  shows  that  the  large  amount  of  exudation  which 
takes  place  in  this  disease  may  be  absorbed  very  rapidly,  being  all  removed 
in  the  course  of  a  few  days.  In  other  parenchymatous  inflammations, 
fibrinous  exudation  sometimes  takes  place  and  is  infiltrated  among  the 
component  tissues.  In  the  brain  and  spinal  cord  it  is  presented  in  the 
form  of  minute  granules  with  which  pns-globules  or  leucocytes  may  be 
commingled.  These  products,  in  connection  with  softening,  show  the 
latter  to  be  due  to  inflammation.  In  other  parts,  the  presence  of  fibrinous 
exudation,  which  may  persist  without  metamorphosis  or  change  for  an 
indefinite  period,  involves  enlargement  by  false  hypertrophy  and  indura- 
tion ;  or  it  may  sooner  or  later  lead  to  suppuration ;  or,  leading  to  the 
development  of  fibroid  tissue,  it  may  produce  atrophy  and  disorganiza- 
tion, as  is  seen  in  cirrhosis  of  the  liver  and  the  hard  contracted  kidney. 

It  is  thus  seen  that  the  fibrinous  exudation  in  different  situations,  and 
in  the  same  situation  in  different  cases,  presents  variations  as  regards  its 
constitution,  the  metamorphoses  of  which  it  is  the  seat,  its  behavior  (to 
borrow  a  metaphorical  term  from  the  chemist),  and  its  consequences. 
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Our  present  knowledge  does  not  enable  us  to  say  to  what  extent  these 
diversities  may  be  due  to  primary,  essential  differences,  that  is,  differences 
pertaining  to  the  exudation  itself,  or  how  much  is  attributable  to  circum- 
stances connected  with  the  exuding  process,  or  again,  the  amount  of 
influence  exerted  by  the  surrounding  parts  upon  the  exudation  after  it 
has  taken  place.  Much  undoubtedly  depends  on  the  situation  of  the 
exudation ;  for  example,  it  is  never  the  seat  of  a  newly-formed  organized 
structure  on  a  mucous  surface.  But  it  remains  to  account  for  the  varia- 
tions which  are  shown  in  different  cases  in  the  same  situation,  for  instance 
on  a  serous  surface.  Whether  these  variations  depend  on  morbid  condi- 
tions of  the  blood,  or  on  local  actions  involved  in  inflammation,  is  at 
present  an  unsettled  question. 

A  pathological  question  which  must  still  be  considered  as  sub  judice 
relates  to  the  development  of  organized  tissue,  and  the  production  of 
corpuscular  bodies  in  connection  with  fibrinous  exudation ;  in  other  words, 
to  this  exudation  regarded  as  a  blastema  and  as  a  cytoblastema.  The  ques- 
tion is,  whether  the  newly-developed  tissues  and  pus-globules,  which  are 
undoubtedly  produced,  are  products  of  a  metamorphosis  of  the  coagulated 
fibrin ;  in  other  words,  is  coagulable  lymph  converted  into  living  struc- 
ture, taking  on  organization,  and  is  it  transformed  into  pus?  The  view 
taken  by  Paget,  and  heretofore  generally  received  by  pathologists,  is, 
that  the  coagulated  fibrin  or  lymph  is  organizable,  i.  e.,  capable  of  being 
transformed  into  organized  living  structures ;  and  also  that  it  is  formed 
into  pus.  The  term  plastic  is  used  to  distinguish  the  kind  of  lymph 
which  is  supposed  to  be  especially  prone  to  organization.  On  the  other 
hand,  Robin  and  others  regard  coagulable  lymph  in  the  light  of  an  ex- 
traneous product,  denying  its  capability  of  being  transformed  into  either 
organized  tissues  or  pus.  According  to  the  latter  view,  it  either  remains 
without  essential  change,  or  it  is  exfoliated,  or  it  is  absorbed,  newly- 
formed  tissue  being  produced  by  molecular  combination  during  the  act 
of  exudation ;  consequently,  alone  it  has  no  claim  to  be  called  a  blastema, 
nor  does  it  take  part  in  the  generation  and  multiplication  of  pus-globules 
or  leucocytes.  According  to  the  cellular  pathology  of  Virchow,  morpho- 
logical products,  that  is,  cells  or  tissues,  are  never  spontaneously  gene- 
rated ;  and  hence,  a  blastema  or  a  cytoblastema  has  no  existence.  The 
doctrine  of  Virchow  is  that  all  organized  forms  are  produced  by  the  pro- 
liferation or  multiplication  of  cells.  This  doctrine  is  formularized  by  the 
phrase  omnis  cellula  e  celluld.  On  the  other  hand,  the  doctrine  advo- 
cated by  Bennett,  Robin,  and  others  is,  that  cells  and  tissues  may  be 
produced  by  a  formative  force  inherent  in  molecules  and  independent  of 
cell-proliferation.  A  liquid  in  which  such  a  force  is  exerted  is  a  blastema 
or  a  cytoblastema.  This  is  called  by  Bennett  the  molecular  theory. 
This  theory  does  not  deny  that  morphological  productions  take  place  by 
the  proliferation  of  cells,  but,  denying  that  tissues  and  cells  are  exclu- 
sively thus  produced,  it  accounts  for  the  development  of  both,  to  a  greater 
or  less  extent,  by  the  arrangement  of  molecules. 

Tubercle. 

The  term  tubercle,  as  generally  used,  embraces'  morbid  products  of 
great  importance  in  view  of  the  frequency  of  their  occurrence  and  the 
extent  to  which  they  contribute  to  mortality.  To  the  affections  charac- 
terized by  these  products  is  applied  the  name  tuberculosis ;  as,  tubercu- 
losis of  the  lungs,  or  pulmonary  tuberculosis,  tuberculosis  of  the  liver,  etc. 
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They  are  also  called  tuberculous  affections.    The  products  occur  in  various 
situations,  but  especially  in  the  pulmonary  organs. 

Two  products  especially  have  been  embraced  under  the  name  tubercle. 
One  of  these  is  the  product  known  as  tuberculous,  fibro-plastic,  semi- 
transparent,  or  miliary  granulations,  and  the  granulations  of  Bayle. 
This  product  may  be  conveniently  distinguished  as  gray  tubercle.  It  is 
presented  in  the  form  of  small,  spherical  bodies  of  a  grayish  color,  semi- 
transparent,  and  of  considerable  resistance  to  pressure,  the  size  being 
generally  that  of  millet  or  hemp-seeds  ;  but  sometimes  they  are  so  minute 
as  to  be  scarcely  visible  with  the  naked  e}^e.  They  may  be  more  or  less 
abundant.  Existing  in  the  lungs  in  immense  number,  they  characterize 
the  affection  called  acute  phthisis,  life  being  destroyed  by  this  affection 
in  consequence  of  their  accumulation  sufficiently  to  compromise,  to  a 
fatal  extent,  the  function  of  respiration.  They  occur  elsewhere  than  in 
the  pulmonary  organs,  being  found  in  the  liver,  spleen,  and  other  parts, 
as  well  as  in  the  lungs.  They  give  rise  to  the  form  of  peritonitis  called 
tuberculous,  and  to  the  so-called  tuberculous  meningitis  of  children. 
Examined  microscopically,  they  are  found  to  consist  of  granules  with 
minute  free  nuclei  and  cells,  described  by  Robin  under  the  name  cyto- 
blastions.  According  to  Robin,  cytoblastions  are  found  in  the  lungs  and 
in  other  parts  in  health ;  hence,  he  regards  the  gray  tubercle  as  due  to  a 
hypergenesis  of  normal  anatomical  elements.  Virchow  considers  this 
tuberculous  product  as  a  morbid  growth  or  a  neoplasm  due  to  prolifera- 
tion of  the  connective  tissue  cells.  If  the  latter  view  be  correct,  the 
product  is  not  an  exudation  in  the  sense  in  which  this  term  has  been 
defined.1  By  Bayle  and  others,  gray  tubercles  wei*e  supposed  to  remain 
indefinitely  without  any  notable  change;  but  late  microscopical  researches 
seem  to  show  that,  after  a  time,  they  become  opaque  and  soften,  under- 
going a  granular  and  fatty  metamorphosis.  According  to  these  researches, 
the  primary  seat  of  the  gray  tubercles  in  the  lungs  is  without  the  air- 
cells  in  the  interstitial  tissue  around  the  small  vessels  and  capillaries. 
They  adhere  so  closely  to  the  tissues  that  they  are  detached  with  con- 
siderable difficulty.  Following  Bayle,  who  first  distinctly  described  these 
bodies  under  the  name  miliary  granulations,  some  pathologists  have 
denied  their  tuberculous  character,  regarding  the  product  to  be  presently 
noticed  as  true  tubercle;  at  the  present  time,  however,  distinguished 
German  and  French  pathologists  entertain  an  opinion  directly  the  reverse 
of  this,  regarding  the  gray  tubercle  as  the  only  truly  tuberculous  product. 
As  already  stated,  gray  tubercles  occur  in  various  situations  other 
than  the  lungs.  Of  the  serous  membranes,  they  occur  in  the  pleura, 
peritoneum,  arachnoid,  pericardium,  and  the  tunica  vaginalis,  enumerating 
these  membranes  according  to  the  relative  frequency  of  the  occurrence 
in  them.  They  are,  however,  not  unfrequently  found  in  several  or  all  of 
these  membranes,  as  well  as  in  other  parts,  in  the  same  case.  They  occur 
in  the  mucous  membrane  of  the  small  and  large  intestine;  in  the  trachea, 
larynx,  and  bronchial  tubes,  and,  in  some  very  rare  instances,  in  the 
stomach  and  oasophagus.  They  also  occur  in  the  lymphatic  glands  and 
vessels ;  in  the  liver,  kidneys,  and  testicles,  and  in  the  bones.  They  have 
not  been  found  in  the  muscular,  cartilaginous,  and  tendinous  structures, 
nor  in  the  skin,  nor  in  the  mammary  gland.  Their  occurrence  in  the 
salivary  glands  and  pancreas  is  doubtful. 

They  are  to  be  distinguished  from  cancerous  granulations,  coagulable 
lymph  in  a  granular  form,  syphilitic  or  gummy  tubercles,  and  the  tuber- 

1    Vide  page  S2. 
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cles  of  glanders.  For  the  differential  characters  involved  in  this  discrimi- 
nation, the  reader  is  referred  to  works  treating  of  morbid  histology. 

The  other  product  embraced  under  the  name  tubercle,  the  product 
•which  by  many  has  been  heretofore  considered  as  alone  truly  tuberculous, 
is  commonly  known  as  yellow  tubercle.  This  is  an  exudation  which,  in 
the  lungs,  takes  place  within  the  air-cells  or  pulmonary  alveoli.  It  is  pre- 
sented either  in  the  form  of  small,  isolated,  round  masses,  constituting  a 
variety  of  the  so-called  miliary  tubercles ;  or  it  accumulates  so  as  to  form 
collections  varying  in  size  from  a  filbert  to  an  orange,  and  these  may 
be  more  or  less  numerous.  The  latter  form  is  distinguished  as  infiltrated 
tubercle.  In  the  state  called  crude  tubercle,  it  is  opaque ;  it  has  a  yellow- 
ish color,  and  is  of  a  cheesy  consistence,  being  easily  broken  down  with 
the  fingers,  i.  e.,  friable.  Examined  microscopically,  it  is  found  to  consist 
of  amorphous  granules,  inclosing,  in  more  or  less  abundance,  corpuscular 
bodies  which  have  been  called  tuberculous  corpuscles.  These  were  de- 
scribed by  Lcbert  as  specific  morphological  elements  of  tubercle.  Accord- 
ing to  Virchow,  they  are  the  nuclei  or  fragments  of  epithelium  which 
have  undergone  a  granular  and  fatty  metamorphosis.  They  are  round, 
oval,  or  polyhedral,  granular  in  appearance,  devoid  of  nuclei  or  nucleoli, 
unaffected  by  water,  rendered  transparent  by  acetic  acid,  and  extremely 
small,  their  average  diameter  being  from  TJ^TT  *°  rsW  °f  an  inch-  Accord- 
ing to  Robin,  they  differ  essential^  from  the  cells,  which  he  calls  C3'to- 
blastions,  found  in  gray  tubercle.  As  regards  chemical  composition,  this 
morbid  growth  consists  of  albuminous  matter  combined  with  fatty  granules, 
crystals  of  cholesterin,  and  certain  earthy  salts,  the  latter  being  chiefly  the 
phosphate  and  carbonate  of  lime.  The  relative  proportion  of  animal 
matter  and  earthy  salts  varies  in  different  specimens. 

After  a  variable  period,  the  masses  or  collections  undergo  softening, 
attributable  partly  to  intrinsic  changes,  and,  in  part,  to  the  permeation 
of  fluid  derived  from  the  surrounding  tissue  ;  and  they  are  at  length  con- 
verted into  a  creamy  liquid,  having  a  resemblance  to  pus.  Microscopical 
examination  now  shows  granular  matter,  the  tuberculous  corpuscles  few 
in  number,  pus-globules  or  leucocytes,  elastic  fibres  from  the  pulmonary 
structures,  fatty  granules,  bronchial  epithelium,  and  blood-crystals. 
Sooner  or  later  these  tuberculous  abscesses,  as  they  have  been  called, 
the  vomicss  of  the  older  writers,  open  into  the  bronchial  tubes.  Ex- 
ceptionally, they  open  into  the  pleural  sac.  These  changes  involve 
destruction  of  the  pulmonary  structure  proportionate  to  the  amount  of 
the  morbid  product. 

Both  these  morbid  products  are  never  the  scat  of  n'ewly  formed  tissue. 
They  are  not  readily  absorbed,  biit_,  there  are  grounds  for  believing  that 
the  latter  is  sometimes  completely  removed  by  absorption.  The  animal 
portion  may  be  absorbed,  the  mineral  portion  remaining,  and  in  this  way 
may  be  explained,  at  least  in  part,  the  formation  of  small  calcareous 
masses,  or  calculi,  not  unfrequently  found  after  death,  and  which  are 
sometimes  expectorated.  AV hen  the  process  of  absorption  is  going  on,  the 
tuberculous  affection  is  said  to  be  retrogressive,  and  the  calculi  formed 
in  the  lungs  have  been  called  obsolete  tubercles. 

The  relationship  between  the  two  products  just  described,  has  been 
heretofore  much  discussed,  and  at  the  present  moment  is  under  discus- 
sion. Laennec,  rejecting  the  doctine  of  Bayle,  that  they  are  essen- 
tially different  morbid  products,  considered  each  as  composed  of  the  same 
substance,  the  tuberculous  matter,  which  is  at  first  gray,  and  afterward 
becomes  yellow  tubercle.  This  view  was  generally  adopted,  until  the 
microscope  came  to  be  employed  in  pathological  researches.  Among 
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microscopical  observers  there  has  been,  and  still  is,  a  difference  of  opinion 
respecting  the  identity  of  the  two  products,  none  doubting,  however,  the 
existence  of  a  relationship  between  them.  I  Without  entering  into  his- 
torical details,  I  shall  confine  myself  to  a  concise  statement  of  certain 
recent  views,  which,  although  adopted  by  many  pathologists,  should  be 
considered  as,  at  present,  sub  judice.  Following  Virchow,  the  gray  tu- 
bercle, meaning,  by  this  term,  the  semi-transparent  granulations  of  Bayle, 
is  considered  as  the  only  true  tuberculous  product.  Yellow  tubercle  is 
considered  as  a  result  of  a  degenerative  change  of  different  morbid  pro- 
ducts, inclusive  of  the  gray  tubercle ;  but,  for  the  most  part,  it  consists 
of  the  products  of  inflammation,  which,  in  the  lungs,  are  seated  within 
the  air-cells,  these  products  having  undergone  what  is  called  a  cheesy 
metamorphosis.  The  so-called  yellow  tubercle,  as  produced  by  the  cheesy 
metamorphosis  of  inflammatory  exudation,  is  not  entitled  to  be  called 
tuberculous,  and  the  gray  tubercle  loses  its  tuberculous  characteristics 
when  it  has  undergone  the  granular  and  fatty  degeneration.  In  some  in- 
stances the  so-called  yellow  tubercle  is  simply  inspissated  or  concrete  pus. 

According  to  the  views  just  stated,  a  true  tuberculous  affection  of  the 
lungs,  or  of  any  part,  involves  the  production  of  the  gfay  tubercles  or 
granulations  which  have  been  described.  Inflammation  of  the  adjacent 
structures  is  generally,  or  frequently,  associated ;  and,  in  the  lungs,  the 
collections  of  the  so-called  yellow  tubercle,  which  soften,  form  abscesses, 
and  result  in  cavities,  denote  parenchymatous  inflammation,  or,  in  other 
words,  chronic  pneumonia.  In  the  majority  of  the  cases  of  the  affection 
known  as  chronic  pulmonary  tuberculosis,  the  disease  is,  in  fact,  chronic 
pneumonia,  associated  with  the  production  of  the  gray  granulations.  The 
association,  however,  of  the  pneumonia  with  the  granulations  is  not  inva- 
riable ;  the  former  takes  place  without  the  latter,  and  the  latter  is  not 
always  accompanied  by  the  former.  In  general,  the  gravity  of  the  affec- 
tion is  determined  by  the  extent  of  the  coexisting  pneumonia  ;  but  the 
granulations  existing  without  pneumonia  may  give  rise  to  grave  symp- 
toms, and  produce  death  by  accumulating  in  immense  numbers. 

Of  the  nature  of  the  pathological  connection  existing  between  these 
two  products,  exactly  opposite  opinions  are  held  by  different  pathologists 
at  the  present  time.  By  some  the  gray  tubercles  are  supposed  to  pre- 
cede, and  give  rise  to,  the  yellow  product,  that  is,  the  pneumonia.  Others 
consider  the  former  as  secondary  to,  and  dependent  upon,  a  granulo-fatty 
or  cheesy  metamorphosis  of  either  yellow  tubercle  or  analogous  products 
in  lymphatic  glands  within  the  chest  and  elsewhere.  The  production  of 
the  gray  tubercles,  according  to  the  latter  opinion,  is  due  to  the  absorp- 
tion of  matter  from  degenerated  inflammatory  products.  This  doctrine 
receives  some  support  from  the  facts  recently  ascertained  with  reference 
to  the  inoculability  of  tubercle,  to  which  reference  will  present!}7  be  made. 
The  former  opinion,  however,  seems  the  most  rational  of  the  two.  It  is 
supported  by  the  occurrence  of  gray  tubercles,  sometimes  in  great  abun- 
dance in  cases  of  acute  tuberculosis,  when  no  degenerated  or  cheesy  masses 
are  to  be  found  either  within  the  chest  or  elsewhere.  Moreover,  in  cases 
of  tuberculous  meningitis  and  peritonitis,  clinical  observation  appears  to 
show  that  inflammation  of  the  serous  membrane  follows,  and  is  caused 
by,  the  production  of  gray  tubercles.  A  third  opinion  is  perhaps  as  ra- 
tional as  either  of  the  foregoing  opinions,  namely,  that  the  two  products 
are  dependent  neither  upon  the  other,  but  each  upon  a  causative  condi- 
tion common  to  both.  With  our  present  knowledge,  the  wisest  course  is 
not  to  adopt  unreservedly  any  of  these  opinions,  but  to  consider  the  nature 
of  the  pathological  connection  between  the  two  products  as  among  the 
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questions  to  be  settled  by  future  researches.  It  is  to  be  added  that  some 
histologists  still  hold  to  the  essential  identity  of  the  two  products.  It  is 
conceded  by  those  who  deny  their  identity,  that  the  gray  tubercles,  after 
they  have  undergone  the  granulo-fatty  degeneration,  cannot  be  distin- 
guished, by  their  gross  characters,  from  the  so-called  yellow  tubercles,  when 
these,  from  their  size  and  form,  are  miliary ;  and,  also,  that  the  agglome- 
ration and  coalescence  of  gray  tubercles  may  present  appearances  which 
render  them  not  distinguishable  from  the  so-called  infiltrated  tubercle. 

The  efforts  to  repudiate  yellow  tubercle  as  a  tuberculous  product,  and 
to  substitute  the  name  pneumonia,  have  given  rise  to  much  confusion.  To 
distinguish  it  from  ordinary  pneumonia,  that  is,  lobar  pneumonia,  and 
also  from  chronic  interstitial  pneumonia,  various  terms  are  used,  such  as, 
chronic  lobular  pneumonia,  chronic  catarrhal  pneumonia,  cheesy  pneumo- 
nia, and  broncho-pneumonia.  The  propriety  of  these  changes  in  nomen- 
clature is  doubtful,  admitting  the  product  to  be,  in  fact,  an  inflammatory 
exudation.  Admitting  this,  the  behavior  of  the  product  differs  widely 
from  that  of  the  exudation  in  both  lobar  and  interstitial  pneumonia.  The 
morbid  growth  in  interstitial  pneumonia  remains  without  softening,  and 
without  leading  to  structural  damage  of  the  pulmonary  substance,  except 
from  atrophy  caused  by  the  pressure  of  the  adventitious  tissue.  In  lobar 
pneumonia  the  exudation  is  absorbed  completely,  and  often  with  rapidity, 
the  structure  of  the  lungs  remaining  intact,  and  the  formation  of  abscesses 
being  extremely  rare.  On  the  other  hand,  the  exudation  known  as  yellow 
infiltrated  tubercle  is  rarely  absorbed ;  and  the  changes  which  it  undergoes 
involve  destruction,  to  a  greater  or  less  extent,  of  the  parts  in  which  it  is 
seated.  In  view  of  these  points  of  difference  from  other  forms  of  pneu- 
monia, and  considering  that,  if  they  are  not  essentially  identical,  there  is  a 
close  relationship  of  some  kind  existing  between  the  gray  and  the  yellow 
tubercle,  if  it  be  resolved  to  call  the  latter  a  product  of  pneumonia,  it  should 
be  distinguished  as  a  tuberculous  pneumonia.  It  is  to  be  added  that  by 
some,  if  not  most,  pathological  histologists,  the  gray,  as  well  as  the  yel- 
low, tubercle,  is  regarded  as  an  inflammatory  product ;  and,  according  to 
this  view,  the  former  constitutes  the  anatomical  characteristics  of  a  variety 
of  interstitial  pneumonia. 

Whatever  views  may  be  held  respecting  the  relationship  between  the 
two  products  embraced  under  the  name  tubercle,  and  the  pathological  cha- 
racter of  each,  that  is,  of  the  nature  of  the  process  or  processes  involved 
in  tuberculization,  clinical  facts  which  will  be  stated  in  treating  of  pulmo- 
nary tuberculosis,  in  the  second  part  of  this  work,  show  that  they  are  both 
to  be  [considered  as  the  local  effect  or  expression  of  a  morbid  constitu- 
tional state ;  in  other  words,  they  are  the  manifestations  of  a  special  dia- 
thetic  condition.  Whatever  may  be  this  antecedent  constitutional  state, 
clinical  observation  shows  that,  in  many  cases  at  least,  it  suffices  for  the 
occurrence  of  the  tuberculous  products,  without  requiring  the  co-operation 
of  any  local  conditions  which  are  discoverable ;  that  is,  the  occurrence  of 
the  products  is  often  the  first  appreciable  local  event.  Moreover,  since  the 
tuberculous  products  in  different  situations  do  not  essentially  differ,  it  fol- 
lows that  the  local  process,  or  the  tuberculization,  has  more  to  do  with  the 
diathetic  condition  than  with  the  structure  of  the  part  in  which  it  is  seated. 
As  already  stated,  the  lungs  are  the  seat  of  the  tuberculous  products  much 
oftener  than  any  other  part ;  but  not  unfrequently  they  occur,  simultane- 
ously or  successively,  in  various  situations.  The  latter  is  observed  in 
children  oftener  than  in  adults.  Louis,  by  means  of  his  statistical  re- 
searches, ascertained  this  law,  viz.,  whenever  a  tuberculous  affection  occurs 
in  any  part  of  the  body,  other  than  the  lungs,  after  fifteen  years  of  age, 
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pulmonary  tuberculosis  coexists,  and  the  latter  is  always  the  primary 
manifestation  of  the  tuberculous  cachexia.  To  this  law,  however,  there 
are  some  exceptions.  Other  laws,  together  with  certain  questions  recently 
raised  relating  to  etiology  and  treatment,  will  be  noticed  when  pulmonary 
tuberculosis  is  considered  in  the  second  part  of  this  work. 

Tubercle  was  formerly  reckoned  among  morbid  products  distinguished 
as  heterologous  or  heteromorphous,  in  contradistinction  from  those  called 
homomorphous  or  homologous.  The  former  names  denote  morbid  pro- 
ducts which  are  not  identical  with,  nor  analogous  to,  any  of  the  normal 
constituents  of  the  organism  ;  the  latter  names  were  applied  to  morbid 
products  which  have  normal  prototypes,  that  is,  they  are  identical  with, 
or  are  analogous  to,  anatomical  elements  contained  in  the  body  in  health. 
Laennec  applied  the  term  "  accidental  products"  to  those  which  were 
considered  as  heterologous  or  heteromorphous.  But  it  appears  to  have 
been  established  by  microscopical  researches  that  there  are  no  morbid 
products  which  are  heterologous  or  heteromorphous  in  the  sense  of  these 
names  as  just  defined ;  in  other  words,  all  morbid  products  have  their 
normal  analogues  in  the  anatomical  history  of  the  organism  including 
therein  embryonic  life.  In  accordance  with  this  doctrine,  now  accepted 
by  the  most  distinguished  pathologists,  the  different  morbid  products  are 
accounted  for  by  either  an  abnormal  multiplication  of  normal  anatomical 
elements  of  the  body  (hypergenesis,  hyperplasia),  or  by  abnormal  modi- 
fications of  their  development  and  growth,  or  by  an  error  of  situation. 

Finally,  a  discovery  with  respect  to  tubercle,  of  great  interest  and  im- 
portance, in  1865,  was  communicated  to  the  French  Academy  of  Medicine, 
by  M.  Villemin.  By  a  series  of  experiments  M.  Villemin  demonstrated 
that  tuberculous  disease  may  be  communicated  from  man  to  certain 
inferior  animals  by  inoculation.  The  animals  selected  by  him  for  these 
experiments  were  rabbits  and  guinea-pigs.  Portions  of  each  of  the 
tuberculous  products  having  been  inserted  beneath  the  skin,  and  the 
animals  destroyed  after  a  period  varying  from  two  to  three  months,  in 
the  lungs  especially,  but  also  in  other  parts,  tubercles  were  found  in  more 
or  less  abundance.  These  experiments  have  been  repeated  with  the  same 
result  by  many  other  observers. 

The  inocu'lability  of  tubercle  does  not  prove  that  the  disease  may  be 
communicated  by  means  of  the  breath  or  by  emanations  from  the  body ; 
yet,  the  fact  affords  ground  for  the  suspicion  that  tuberculous  patients 
may  sometimes  communicate  the  disease  to  those  with  whom  they  are  for 
a  long  time  in  close  intercourse,  as,  for  example,  in  the  case  of  husband 
and  wife.  Yillemin  claims  that  his  experiments  showing  inoculability 
prove  the  existence  of  a  virus  in  the  tuberculous  products ;  and  that 
tuberculosis  expresses  a  specific  disease  in  the  same  sense  as,  for  examples, 
glanders  and  syphilis  are  specific  communicable  diseases.  On  the  other 
hand,  experiments  made  by  different  observers  appear  to  show  that  inocu- 
lation with  pus  as  well  as  other  non-tuberculous  morbid  products,  and 
with  septic  matter  of  various  kinds,  gives  rise  to  the  same  result  as  the 
inoculation  with  tubercle.  This  militates  against  the  doctrine  of  a  tuber- 
culous virus.  The  production  of  gray  tubercles  in  the  lungs  and  other 
organs  by  the  introduction  into  the  blood  of  tuberculous  and  other  matter, 
gives,  as  already  stated,  some  support  to  the  opinion  that  the  gray  tubercles 
may  be  due  to  auto-infection,  being  caused  by  the  absorption  of  matter 
from  degenerated  morbid  products  of  different  kinds  seated  in  the  lungs  or 
in  other  parts  of  the  body. 
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Scrofula. 

The  term  scrofula,  as  frequently  used  by  medical  practitioners  and 
writers,  has  a  comprehensive  and  an  indefinite  latitude  of  signification.  In  a 
restricted  and  definite  sense  it  denotes  an  affection  of  the  lymphatic  glands, 
especially  the  superficial  glands  of  the  neck,  occurring  chiefly  in  chiMivn 
after  the  period  of  infancy,  characterized  by  a  morbid  product  which,  if 
not  truly  tuberculous,  bears  a  close  resemblance  to  tubercle  as  regards  its 
behavior  and  the  morbid  processes  incident  to  it.  The  scrofulous  product 
occasions  more  or  less  enlargement  of  the  affected  glands.  It  remains  for 
an  indefinite  period  apparently  in  a  quiescent  state,  and  it  may  be  removed 
by  absorption.  If  not  absorbed,  softening  takes  place,  with  but  little 
evidence  of  inflammation ;  ulceration  of  the  integument  ensues,  and  the 
liquefied  product  is  discharged.  Finally,  after  a  variable  period,  there  is 
cicatrization  resulting  in  an  irregular,  puckered,  characteristic  scar.  The 
same  series  of  events  may  occur  in  the  bronchial  glands,  giving  rise  to 
what  has  been  called  bronchial  phthisis.  Clinical  observation  appears  to 
show  that  they  who  suffer  from  a  scrofulous  affection  of  the  glands  of  the 
neck  in  early  life  are  not  more  liable  than  others  to  pulmonary  tuberculosis 
in  after-years. 

According  to  the  views  of  Virchow,  Niemeyer,  and  others,  the  scrofulous 
enlargement  of  the  lymphatic  glands  is  due  to  a  morbid  increase  of  ana- 
tomical elements  which  these  bodies  contain  in  health,  the  process  being 
a  hyperplasia  or  morbid  growth,  to  which  inflammation  is  consecutive ; 
and  this  product,  like  tubercle  and  other  products,  undergoes  the  cheesy 
metamorphosis.  Cretefaction  also  may  occur,  as  in  the  tuberculous 
product. 

The  absorption  of  the  scrofulous  product  after  it  has  undergone  the 
cheesy  metamorphosis,  is  by  some  supposed  to  be  a  cause  of  the  develop- 
ment of  tubercles  in  the  lungs  and  other  organs.  The  frequent  existence 
of  scrofula,  however,  without  the  occurrence  of  tuberculous  disease  in 
other  situations,  militates  against,  if  it  does  not  disprove,  this  supposition. 

The  existence  of  a  constitutional  state  in  children,  called  the  scrofulous 
habit  or  diathesis,  is  generally  recognized  by  practitioners  and  writers  as 
manifested  in  affections  occurring  either  with  or  without  the  affection  of 
the  glands,  which  has  just  been  noticed.  Enlargement  of  the  head,  tume- 
faction of  the  upper  lip,  or  of  the  nose,  swelling  of  the  abdomen,  and 
flaccidity  of  the  muscles,  are  supposed  to  denote  constitutional  scrofula. 
Various  affections  are  considered  as  local  expressions  of  this  diathesis,  or, 
at  least,  as  deriving  from  it  important  modifications.  These  affections  are, 
certain  of  the  cutaneous  diseases,  namely,  eczema,  impetigo,  and  lupus, 
especially  when  seated  on  the  head  or  face ;  chronic  coryza,  otorrhoea, 
conjunctivitis,  and  superficial  ulceration  of  the  cornea ;  chronic  suppura- 
tive  inflammation  of  the  joints,  formerly  known  as  white  swellings ;  caries 
and  necrosis  of  bones  ;  bronchitis,  and  chronic  inflammation  of  the  intes- 
tinal mucous  membrane.  That  these  affections  involve  a  morbid  consti- 
tutional state,  either  congenital  or  acquired,  is  undoubtedly  true  ;  but  that 
they  originate  in  a  special  cachexia  is  by  no  means  certain.  Even  in 
children  who  have  a  scrofulous  affection  of  the  glands,  the  concurrence 
may  be  accidental.  It  is  certain  that  the  various  affections  just  named 
are  often  observed  in  cases  in  which  the  glands  are  not  affected  ;  and,  per 
contra,  the  glands  are  often  the  seat  of  scrofula  without  the  coexistence 
of  any  of  the  other  so-called  scrofulous  affections. 


42  ANATOMICAL    CHANGES    IN    THE    SOLID    PARTS. 

Carcinoma. 

Tn  connection  with  the  anatomical  changes  due  to  morbid  products,  may 
be  noticed  carcinoma  or  cancer.  I  shall  pass  by  this  product  with  a 
cursory  notice.  It  is  by  no  means  unimportant.  On  the  contrary,  its 
importance  and  extent  are  such  that  it  occupies  a  large  space  in  pathology, 
and  treatises  are  devoted  specially  to  it.  It  will  be  found  to  give  rise  to  a 
considerable  number  of  individual  diseases  hereafter  to  be  considered. 
But  in  a  large  proportion  of  cases  the  affection  is  seated  either  externally 
or  in  parts  which  are  accessible,  and  the.  propriety  of  removal  by  the 
knife  frequently  becomes  a  question.  Hence,  it  belongs  to  surgical  rather 
than  medical  pathology,  and  is  treated  of  at  length  in  surgical  works.  For 
these  reasons  I  shall  devote  to  it  but  a  few  words.  In  most  cases  the 
carcinomatous  product  becomes  the  seat  of  more  or  less  development  into 
tumors  which  sometimes  attain  to  a  great  size. 

The  terms  carcinoma  and  cancer  have  been  used  heretofore  with  much 
looseness,  having  been  applied  to  morbid  growths  differing  from  each  other 
in  essential  points.  In  their  present  restricted  scope  of  application,  they 
embrace  different  forms  or  varieties  which  differ  widely  in  appearances, 
but  have  in  common  certain  characters  which  are  distinctive.  The  general 
characteristics  of  the  carcinomatous  product,  as  regards  its  behavior  during 
life,  are  as  follows:  It  is  a  morbid  development  or  growth  which  may  go 
on  indefinitely,  giving  rise  to  a  tumor  of  greater  or  less  size.  It  involves 
more  or  less  destruction  of  the  surrounding  structures,  partly  by  inter- 
fering with  their  nutrition,  and  in  part  by  the  inflammation  which  it  excites. 
Sooner  or  later,  if  life  be  sufficiently  prolonged,  it  leads  to  ulceration  which 
becomes  more  or  less  extensive,  eventuating  in  what  is  commonly  called 
open  cancer,  and  hemorrhage  is  apt  to  occur.  The  lymphatic  glands  in  the 
neighborhood  are  secondarily  affected  in  consequence,  as  generally  sup- 
posed, of  the  transportation  of  morbid  material  to  them  by  the  lymphatics. 
Progressive  destruction  of  parts  and  death  therefrom  (the  product  fre- 
quently occurring  successively  or  simultaneously  in  different  situations) 
is  the  rule  to  which  there  are  few  exceptions.  Recovery  is,  however, 
possible,  and  it  takes  place  by  retrogressive  processes  which  may  involve 
either  fatty  or  calcareous  degeneration.  As  belonging  to  this  general 
sketch,  is  to  be  added  the  liability  to  return,  when  situated  in  an  accessible 
part  and  removed  by  the  surgeon,  either  in  the  same  part  or  in  some  new 
situation.  In  view  of  the  salient  points  in  its  history  just  stated,  the  pro- 
priety of  calling  cancer  a  malignant  disease  is  sufficiently  apparent. 

Anatomically  considered,  the  different  forms  of  cancer  present  notable 
points  of  difference.  Three  well-marked  forms  are  generally  recognized, 
viz.,  scirrhus  or  hard  cancer,  medullary  or  encephaloid,  and  colloid  or 
alveolar,  the  two  latter  forms  being  distinguished  from  the  first  form  as 
soft  cancers.  Each  of  these  forms  consists,  in  part,  of  a  fibroid  structure 
which  is  especially  abundant  in  scirrhus,  giving  to  this  form  its  cartilage- 
like  hardness.  This  structure  is  far  less  abundant  in  the  two  other  forms. 
In  medullary  or  encephaloid  cancer  the  morbid  growth  bears  a  resemblance 
in  its  appearance  to  brain  substance,  as  the  names  imply.  In  the  colloid 
form,  the  fibroid  structure  is  disposed  in  such  a  manner  as  to  leave  small 
spaces  called  areote  or  loculi,  which  are  filled  with  a  substance  resembling 
glue.  These  forms  are  subdivided  into  numerous  varieties  which  need 
not  be  noticed  in  this  general  account.  The  three  forms,  in  addition  to 
the  fibroid  tissue,  or  stroma,  contain  characteristic  cell  formations,  or 
cancer  cells.  These  are  found  on  subjecting  to  microscopical  examination 
scrapings  from  the  cut  surfaces  of  cancerous  tumors,  or  the  milky  liquid 
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known  as  the  cancer  juice,  which  exudes  when  these  tumors  are  incised. 
The  presence  of  this  juice  is  a  distinctive  character  of  cancer.  There  has 
bivn  much  discussion  of  late  years  respecting  the  existence  of  cells  spe- 
cially distinctive  of  cancer,  arid  their  reliability  as  a  diagnostic  criterion 
of  cancerous  growths.  Without  entering  into  the  discussion,  it  may  be 
stated  that  most  microscopical  observers,  appear  to  believe  in  the  existence 
of  cells  having  characters  distinctive  of  cancer,  and  that  they  are  present 
in  at  least  a  large  majority  of  specimens  which  are  truly  cancerous.  The 
cells  present  a  great  variety  of  appearance,  being  round,  caudated,  fusi- 
form, etc.,  and  also  varying  largely  in  size.  A  cancer-cell  is  distinguished 
especially  by  the  presence  of  a  nucleus,  or  of  nuclei,  of  large  size,  and 
by  a  large  nucleolus.  The  nucleus,  which  varies  in  size,  according  to 
Bennett  may  occupy  one-sixth  to  four-fifths  of  the  volume  of  the  cell. 
Frequently  a  cell  contains  more  than  a  single  nucleus,  often  two,  and  some- 
times several  nuclei ;  in  the  latter  case  it  is  sometimes  called  a  mother 
cell.  Acetic  acid  acts  upon  the  cell-wall,  rendering  it  transparent  and 
sometimes  dissolving  it,  while  the  nucleus  is  not  affected.  In  some  speci- 
mens the  cells  are  few  or  wanting,  but  free  nuclei  exist  in  greater  or  less 
abundance.  Whenever  cells  or  free  nuclei  having  the  distinctive  charac- 
ters just  stated  are  found,  we  are  warranted  in  regarding  them  as  evidence 
of  the  cancerous  nature  of  the  specimen,  but  it  may  be  a  question  whether 
their  absence  constitutes  negative  proof  sufficient  to  declare  in  all  cases 
the  non-existence  of  cancer.  It  is  to  be  borne  in  mind  that  the  minute 
quantity  of  matter  which  is  placed  under  the  field  of  the  microscope  may 
not  contain  cancer-cells  in  consequence  of  their  being  sparsely  distributed 
throughout  the  morbid  mass.  They  are-not  to  be  pronounced  absent  until 
several  portions  of  the  mass  have  been  examined.  Cancerous  formations 
have  been  considered  as  pre-eminently  heterologous  or  heteromorphous 
productions.  But  if  we  accept  the  views  of  Robin,  Yirchow,  and  other 
pathologists,  even  cancer-cells  do  not  exemplify  a  principle  of  the  genera- 
tion of  new  anatomical  elements  in  disease.  They  regard  these  cells  as 
resulting  from  a  deformation  of  epithelium  or  other  normal  anatomical 
elements  which,  at  the  same  time,  are  multiplied  to  a  greater  or  less  extent. 
Robin  points  out  differences  as  regards  the  appearance  of  cancer-cells 
corresponding  to  differences  of  the  structure  in  which  the  carcinomatous 
exudation  takes  place. 

Cancerous  products  are  distinguished  as  primary  and  secondary.  The 
first  product  which  occurs  is  called  primary,  and  products  which  subse- 
quently take  place  are  called  secondary.  It  is  generally  supposed  that 
secondary  cancers  are  dependent  on  the  primary,  the  latter  furnishing 
germs  which  gain  admission  into  the  circulation,  and,  being  deposited  in 
other  situations,  become  the  point  of  departure  for  fresh  manifestations  of 
the  disease.  It  has  been  already  stated  that,  not  only  are  the  structures 
in  immediate  proximity  to  the  deposit  involved  and  destroyed,  but  the 
affection  extends  to  the  neighboring  lymphatic  glands.  It  may,  however, 
be  doubted  whether  secondary  cancers  more  or  less  remote  from  the  site 
of  the  primary  cancer  proceed  from  the  latter ;  in  other  words,  it  is  by  no 
moans  certain  that  the  system  becomes  infected  by  the  introduction  into 
the  circulation  of  matter  derived  from  an  existing  cancerous  affection. 
Various  facts  go  to  show  that  a  primary  cancer  involves  an  antecedent  or 
underlying  unknown  special  pathological  condition  called  a  cachexia.  A 
])V( 'disposition  to  this  disease,  or  the  cancerous  diathesis,  is  undoubtedly  in 
some  cases  inherent  in  the  system  from  birth,  and  inherited.  Now,  it  is 
perhaps  more  probable  that  secondary  cancers  are  dependent  on  the  general 
or  constitutional  condition  which  led  to  the  primary  affection,  than  that 
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they  proceed  from  an  infection  by  the  latter.  This  view  is  consistent  with 
a  fact  which  clinical  experience  appears  to  teach,  viz.,  that  secondary  can- 
cers are  more  apt  to  occur  after  the  extirpation  of  a  part  primarily  affected, 
than  if  surgical  interference  had  not  been  resorted  to.  It  is,  however,  pro- 
per to  state  that  many,  if  not  most,  pathologists  consider  cancers  as  diffused 
by  a  cancerous  infection  derived  from  the  part  or  parts  primarily  affected. 
As  regards  the  situation  of  cancers,  there  is  a  preference  (so  to  speak) 
for  certain  organs.  Rokitansky  gives  the  following  list  of  parts  which  are 
liable  to  be  the  seat  of  this  disease  in  the  order  of  their  enumeration. 
"  First,  the  uterus,  the  female  breast,  the  stomach,  the  large  intestine,  and 
especially  the  rectum ;  next  comes  the  cancer  of  lymphatic  glands,  espe- 
cially as  retro-peritoneal  cancer  accumulation  in  front  of  the  vertebral 
column  ;  hepatic  peritoneal  cancer ;  bone-cancer ;  cancer  of  the  skin,  and 
of  the  lips  ;  of  the  brain  ;  of  the  globe  of  the  eye ;  of  the  testis ;  of  the 
ovary ;  of  the  kidneys ;  of  the  tongue ;  of  the  oesophagus ;  of  the  salivary 
glands  and  the  parotid." 

In  addition  to  the  morbid  products  which  have  been  noticed,  namely, 
the  fibrinous,  the  tuberculous,  the  scrofulous,  and  the  carcinomatous,  there 
are  some  which  will  be  referred  to  in  treating  of  individual  diseases.  One 
of  these  is  the  product  which  takes  place  in  the  Peyerian  and  solitary 
glands  of  the  small  intestine,  and  in  the  corresponding  mesenteric  glands, 
constituting  the  anatomical  characteristic  of  typhoid  fever.  Morbid  de- 
posits, solid,  or  semi-solid,  which  are  either  substituted  for,  or  penetrate 
by  infiltration,  the  normal  substance  of  parts,  are  embraced  under  the 
name  degenerations.  Other  anatomical  changes  are  distinguished  by 
morbid  growths,  or  pathological  new  formations.  Degenerations  and  new 
formations  will  be  briefly  considered  in  the  next  chapter,  together  with 
transudations,  or  dropsies,  changes  caused  by  the  abnormal  presence  of 
air  or  gases,  called  pneumatoses,  and,  finally,  those  dependent  on  animal 
and  vegetable  parasites. 


CHAPTER    III. 
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Lesions  of  Composition  continued— Transudation— Dropsies— Fluxes— Degenerations— Fatty 
Degeneration— Fatty  Growth— Calcareous  Degeneration— Lardaceous  or  Waxy  Degeneration 
—New  Formations  or  Morbid  Growths— Pneumatoses— Animal  and  Vegetable  Parasites. 

Transuda't  ions  — Dropsies. 

A  MORBID  condition  affecting  the  composition  of  parts,  consists  in  an 
j\_  abnormal  accumulation  of  liquid,  exterior  to  the  vessels,  derived  from 
the  blood.  A  liquid  which  escapes  through  the  coats  of  vessels,  which  is 
devoid  of  coagulated  fibrin  or  lymph,  but  holding  in  solution  more  or  less 
of  the  constituents  of  the  serum  of  the  blood,  is  distinguished  as  a  tranxu- 
dation.  Transudations  preserve  the  liquid  state,  in  this  respect  differing 
from  exudations,  the  latter  being  solid  or  semi-solid.  The  act  of  transu- 
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dation  is  physical,  that  is,  it  has  no  special  relation  to  the  vital  endowments 
of  t  In-  tissues,  but  only  to  their  physical  properties.  The  serous  or  watery 
portion  of  the  blood  percolates  the  walls  of  the  vessels  as  any  liquid  con- 
fined in  artificial  tubes  of  leather  or  some  porous  material  may  transude. 
Tnmsudations  may  not  even  involve  the  principle  of  exosmosis,  which  is 
operative  to  a  considerable  extent  in  living  organisms.  They  take  place 
ns  M  result  either  of  a  morbid  attenuation  of  the  blood-serum,  or  of  undue 
hydraulic  pressure,  or  of  both  these  physical  causes  combined  ;  other  cir- 
cumstances, also,  may  co-operate  by  rendering  the  sides  of  the  vessels  more 
permeable.  In  a  true  transudation,  however,  there  is  no  solution  of  con- 
tinuity or  rupture.  Hemorrhage,  therefore,  is  not  a  transudation  unless 
it  be  admitted  that  the  blood-corpuscles  can  pass  through  the  pores  of  the 
vessels  without  the  molecular  coherence  of  the  tissues  being  disturbed. 
Bloody  serum,  or  serum  colored  with  hasmatin,  may  transude,  constituting 
what  is  called  false  hemorrhage. 

Transudations  may  take  place  in  different  situations.  Occurring  in 
situations  from  which  the  liquids  cannot  escape,  viz.,  within  serous  cavities 
and  into  the  areolar  tissue,  they  constitute  dropsies.  Occurring  upon 
some  internal  surface  whence  the  liquid  is  conveyed  out  of  the  body  through 
an  outlet,  or,  in  other  words,  upon  a  mucous  surface,  they  constitute  fluxes. 
The  latter  do  not  now  especially  concern  us,  since  they  do  not  occasion 
lesions  affecting  the  composition  of  parts.  The  transudations  which 
constitute  dropsies  are  alone  to  be  considered  in  this  connection. 

The  distinctive  feature  of  a  dropsy  is,  that  the  liquid  which  escapes 
through  the  coats  of  the  vessels  is  not  liquor  sanguinis,  but  water  con- 
taining more  or  less  of  the  constituents  of  blood-serum.  When  liquor 
sanguinis  or  blood-plasma  escapes,  the  results  are  coagulated  fibrin  or 
lymph,  and  certain  metamorphoses  or  developments  which  were  noticed 
in  the  preceding  chapter.  Blood-constituents  which  assume  a  solid  or 
semi-solid  form  after  leaving  the  vessels  and  become  the  seat  of  adventi- 
tious tissues,  or  of  leucocytes,  are  exudations.  On  the  other  hand,  liquid 
effusions  devoid  of  coagulating  material,  undergoing  no  metamorphosis, 
not  giving  rise  to  new  formations,  in  other  words,  in  no  sense  blastemata 
or  cytoblastemata,  are  transudations,  and,  if  retained,  such  effusions 
constitute  dropsies.  It  is  proper  to  remark  that  this  distinction  is  not 
always  observed.  Vogel,  for  example,  applies  the  term  "fibrinous  drop- 
sies" to  accumulations  of  liquid  which  contain  coagulated  fibrin  in  greater 
or  less  abundance.  According  to  the  distinction  just  made,  these  are  not 
correctly  called  dropsies  ;  they  are  exudations,  involving  generally,  if  not 
always,  inflammation.  A  true  dropsy  is  not  an  effect  of  inflammation. 
Inflammation  of  serous  membranes,  it  is  true,  frequently  gives  rise  to  more 
or  less  liquid  effusion.  But  the  effused  liquid  is  turbid  from  the  admixture 
of  lymph,  and  contains  more  or  less  solid  fibrin.  In  a  dropsical  accumu- 
lation, on  the  other  hand,  the  liquid  is  generally  clear,  like  the  serum  of 
the  blood,  and  no  solid  fibrin  or  lymph  is  apparent.  Again,  while  inflam- 
matory effusion  is  due  to  a  morbid  condition  (inflammation)  of  the  serous 
membrane,  in  pure  dropsy  the  morbid  condition,  on  which  the  transudation 
depends,  is  situated  elsewhere,  the  membrane  itself  being  free  from  disease. 
Individual  diseases  exemplifying  this  contrast  between  inflammatory  and 
dropsical  effusions  are  pleuritis  and  hydrothorax,  peritonitis  and  hydro- 
peritoneum,  true  hydrocephalus  and  meningitis.  The  prefix  hydro  expresses 
the  fact  that  the  disease  is  dropsy. 

In  pure  dropsy  the  effused  liquid  bears  a  resemblance,  more  or  less 
close,  to  the  serum  of  the  blood.  But  it  differs  in  different  cases,  owing 
to  variations  as  regards  the  ingredients  held  in  solution.  It  has  usually 
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an  alkaline  reaction.  It  generally  contains  albumen  in  greater  or  less 
quantity.  According  to  Lehmann,  transudations  into  the  pleural  sac  are 
richer  in  albumen  than  those  into  the  peritoneal ;  there  is  still  less  albu- 
men in  dropsy  of  the  arachnoid  than  in  hydro-peritoneum,  and  effusions 
into  the  areolar  tissue  are  the  poorest  in  this  constituent.  When  albumen 
.  is  abundant,  the  liquid  is  viscid,  and  it  may  become  so  from  the  absorp- 
tion of  water.  Dropsical  effusions  are  sometimes  red,  from  the  presence 
of  blood-pigment  or  hsematin.  Occasionally  they  are  yellow  or  greenish, 
from  the  presence  of  bile-pigment.  Fatty  matter  may  be  present  in  suf- 
ficient quantity  to  render  the  liquid  opalescent  or  milky.  Several  of  the 
saline  ingredients  of  blood-serum  are  present,  the  chloride  of  sodium  pre- 
ponderating. Urea  is  occasionally  found. 

Dropsies  receive  different  names  according  to  their  situation.  Seated  in 
the  serous  cavities,  they  are  designated  by  prefixing  hydro  to  the  name  of 
the  membrane,  as  already  stated.  Dropsy  of  the  areolar  tissue  of  a  part 
is  called  oedema.  This  name  is  applied  to  effusions  into  the  areolar  tissue 
of  internal  organs  as  well  as  beneath  the  integument.  An  effusion  into 
the  pulmonary  air-cells  is  called  oedema  of  the  lungs.  When  subcutaneous 
oedema  is  general,  that  is,  extending  over  the  body,  it  receives  the  name 
anasarca. 

Dropsy  is  always  dependent  on  some  antecedent  morbid  condition.  It 
is  never  a  primary  affection.  It  is,  in  fact,  not  a  disease  per  se,  but  only 
a  symptom  of  disease.  It  is  produced  by  the  affections  which  stand  in  a 
causative  relation  to  it,  in  two  ways  :  1  st,  by  increased  pressure  from  an 
accumulation  of  blood  in  the  veins ;  and,  2d,  by  diminishing  the  density 
of  the  blood-serum.  These  two  physical  conditions  comprise  the  mechan- 
ism of  dropsical  transudations.  In  all  instances  either  there  is  an  increase 
of  hydraulic  pressure  in  the  veins  from  obstruction,  or  the  blood  is  abnor- 
mally aqueous ;  and  both  these  physical  conditions  may  be  combined. 
Dropsies  seated  in  serous  cavities  may  perhaps  involve  something  more 
than  simple  transudation  ;  that  is,  the  effusion  may  not  be  purely  a  physi- 
cal act.  The  small  amount  of  liquid  which  serous  cavities  contain  in  health 
is  not  derived  from  the  blood  by  transudation  ;  for,  inasmuch  as  the  liquid 
differs  in  the  different  cavities,  but  is  uniform  in  each  cavity,  there  must 
be  election  and  new  combination  of  principles  derived  from  the  blood. 
Hence,  the  serous  effusions  in  health  are  properly  secretions  ;  and  it  is  pro- 
bable that,  in  certain  cases  of  dropsy,  in  addition  to  mechanical  causes, 
there  is  hyper-secretion.1 

The  terms  general  and  local  dropsy  express  an  important  distinction. 
In  general  dropsy,  subcutaneous  oedema  is  diffused  to  a  greater  or  less 
extent ;  that  is,  anasarca  exists,  together  with  more  or  less  effusion  into 
certain  of  the  serous  ca,vities,  the  peritoneal  and  pleural  especially.  The 
oedema  appears  first  either  in  the  lower  extremities,  or  on  the  face,  or  simul- 
taneously in  both  these  situations,  and  thence  extends  over  the  body.  The 
anasarca  may  be  accompanied  with  a  small  or  a  considerable  accumulation 
in  the  serous  cavities.  Now,  all  cases  of  general  dropsy  involve  either  an 
obstruction  seated  at  or  near  the  central  organ  of  the  circulation,  or  a  mor- 
bid condition  of  the  blood,  or  both  may  be  combined.  General  dropsy, 
due  to  obstruction,  is  usually  a  symptom  of  disease  of  the  heart ;  occur- 
ring in  this  connection,  it  is  distinguished  as  cardiac  dropsy.  The  dropsy, 
under  these  circumstances,  is  generally  associated  with  difficulty  of  breath- 
ing (dyspnoea)  out  of  proportion  to  the  amount  of  effusion  into  the  pleural 
cavities ;  also,  with  disturbed  action  of  the  heart,  and  more  or  less  conges- 

1  Vide  Robin,  Sur  les  Humeurs,  Paris,  1867. 
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tion  of  the  surface,  giving  to  the  skin  frequently  a  dusky  hue.  On  the 
other  hand,  general  dropsy  due  to  a  morbid  condition  of  the  blood,  in  the 
majority  of  cases,  is  connected  with  those  affections  of  the  kidneys  em- 
braced under  the  name  Bright's  disease.  Occurring  in  this  connection,  it 
is  called  renal  dropsy.  Cases  of  this  variety  of  dropsy  are  characterized 
by  the  presence  of  albumen  in  the  urine  (albuminuria),  by  pallor  of  the  sur- 
face, and,  as  a  rule,  a  less  amount  of  dyspnoea  than  in  cardiac  dropsy. 
Irrespective  of  disease  of  the  kidneys,  or  albuminuria,  the  blood  sometimes 
becomes  attenuated  so  as  to  give  rise  to  general  dropsy.  It  is  occasionally 
incidental  to  protracted  intermittents.  1  have  known  anasarca  to  a  great 
degree,  with  effusion  into  the  cavities,  to  occur  in  connection  with  anaemia 
due  to  lactation,  without  either  renal  or  cardiac  disease. 

In  local  dropsy  the  effusion  is  limited  chiefly  to  one  serous  cavity,  or, 
if  in  the  areolar  tissue,  it  is  confined  to  one  organ  or  to  a  part  of  the  body. 
The  most  frequent  of  local  dropsies  is  hydro-peritoneum,  which  is  depen- 
dent on  obstruction  of  the  vena  porte,  generally  as  a  result  of  hepatic  dis- 
ease, more  especially  the  affection  called  cirrhosis.  This,  with  other  local 
dropsies,  will  be  considered  in  connection  with  individual  diseases ;  oedema 
of  internal  parts,  when  restricted  to  any  organ  or  to  a  limited  space,  is 
due  to  hyperaamia  or  congestion  which  may  occur  under  different  circum- 
stances. It  may  depend  on  venous  obstruction,  as  when  oedema  of  the 
lungs  is  produced  by  cardiac  lesions  which  involve  mitral  obstruction.  It 
is  incidental  to  inflammation.  The  swelling  in  the  neighborhood  of  an  in- 
flamed spot  on  the  surface  of  the  body  is  due  to  serous  infiltration.  This 
occurrence  is  generally  of  little  moment,  but  it  becomes  an  event  of  very 
grave  importance  when  oedema  of  the  glottis  is  incidental  to  pharyngitis. 
(Edema  of  the  lungs  is  incidental  to  the  congestion  distinguished  as  liypos- 
talic,  due  to  gravitation  of  blood  to  the  dependent  parts  from  impairment 
of  the  forces  carrrying  on  the  circulation ;  it  occurs  in  the  last  stage  of 
fevers  or  other  diseases  characterized  by  adynamia  or  great  depression 
of  the  powers  of  life. 

Transudations  upon  mucous  surfaces,  constituting  fluxes,  will  be  con- 
sidered as  entering  into  certain  individual  diseases,  in  the  second  part  of 
this  work. 

Degenerations— Fatty  Degeneration. 

The  lesions  of  composition  which  have  been  considered  do  not  involve, 
primarily,  alterations  of  structure,  or  textural  changes.  Certain  of  the 
products  noticed  under  the  head  of  Exudations,  it  is  true,  lead  to  the  de- 
struction of  the  tissues  surrounding  them.  This  occurs  in  the  progress 
of  cancer  and  tubercle,  but  the  destructive  effects  of  these  products  are 
due  to  pressure,  to  disrupture  from  their  accumulation,  and  to  the  in- 
flammation which  they  excite.  In  transudations  the  structures  remain 
unaffected  except  that  they  may  become  attenuated  from  the  distension 
occasioned  by  the  liquid.  But  the  lesions  now  to  be  noticed  are  charac- 
terized by  the  substitution  of  morbid  deposits  for  the  normal  substance  of 
the  affected  parts,  or  by  changes  in  composition  arising  from  morbid  infil- 
trations in  the  cells  or  tissues.  These  are  the  distinctive  features  of  the 
lesions  of  composition  which  are  commonly  known  as  degenerations.  And 
of  these,  lesions,  one  of  frequent  occurrence,  is  the  substitution  of  fat  for  the 
normal  substance  of  tissues,  or  fatty  degeneration.  In  the  elucidation  of 
this  lesion  and  of  other  degenerative  changes,  the  microscope,  within  late 
years,  has  rendered  valuable  service  to  pathology. 

Different  structures  in  various  situations  are  found  to  present,  in  the 
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place  of  the  substance  peculiar  to  their  normal  composition,  fatty  granules 
or  oil-drops.  Muscles  are  especially  prone  to  this  change.  It  is  often 
observed  in  the  muscular  walls  of  the  heart.  Examined  with  the  micro- 
scope, the  characters  of  the  muscular  fibre  are  more  or  less  impaired  or 
lost,  and  those  of  fatty  matter  are  present.  In  proportion  as  this  change 
has  taken  place,  the  tissue  becomes  softened,  rupture  is  liable  to  occur, 
and,  instead  of  the  healthy  color,  the  affected  parts  present  a  yellowish  or 
tawny  appearance.  Of  course,  also,  in  proportion  as  the  muscular  sub- 
stance, is  replaced  by  fat,  the  function  proper  to  the  structure  is  impaired ; 
its  power  (of  contraction  is  diminished,  and  the  affected  organ  is  enfeebled. 

An  important  distinction  is  between  fatty  growth  and  fatty  degeneration. 
In  fatty  growth  the  adipose  tissue  is  increased.  This  may  take  place 
beneath  the  integument  and  in  any  part  of  the  body  containing  more  or 
less  of  this  tissue.  Increased  generally  throughout  the  body  beyond  a 
certain  extent,  the  condition  known  as  obesity  or  corpulency  is  produced. 
This  may  take  place  in  a  degree  to  constitute  a  disease.  On  the  other 
hand,  a  decrease  of  the  amount  of  adipose  tissue  which  belongs  to  health 
occurs  in  emaciation  produced  by  a  deficiency  of  the  alimentary  supplies 
which  contribute  to  fatty  growth,  and  by  various  diseases.  In  obesity  or 
corpulence  there  is,  in  fact,  hypertrophy  or  abnormal  growth  of  the  adipose 
tissue,  and  in  emaciation  there  is  atrophy  of  this  tissue. 

Fatty  growth  may  be  limited  to  a  particular  organ.  Thus,  taking  the 
heart  for  an  illustration,  this  organ  in  health  presents  a  certain  amount  of 
adipose  tissue.  Hypertrophy  of  this  tissue,  or,  in  other  words,  increase 
of  the  fat  vesicles,  may  occur  to  such  an  extent  that  the  whole  surface  of 
the  organ  is  covered  with  a  thick  layer  of  fat ;  the  fat  vesicles  may  also 
penetrate,  in  greater  or  less  quantity,  between  the  muscular  fibres.  Never- 
theless, the  muscular  structure  of  the  organ  may  remain  unchanged.  The 
heart  is  affected  with  obesity  ;  but  this  is  not  fatty  degeneration.  In  fatty 
degeneration  the  fatty  matter  occupies  the  place  of  muscular  substance ; 
that  is,  fat  is  contained  within  the  sarcolemma  at  the  expense  of  the  normal 
contents  or  the  musculine. 

Fatty  degeneration  of  voluntary  muscles  occurs  as  a  result  of  protracted 
disuse.  In  cases  of  complete  paralysis,  after  the  function  of  the  muscles 
has  been  suspended  for  a  long  time,  fatty  granules  are  found  to  have  taken 
the  place  of  the  muscular  substance.  The  same  is  true  of  the  nerves  in- 
volved in  paralyzed  parts.  These  structures  become,  in  fact,  disorganized 
in  so  far  as  fatty  degeneration  has  taken  place,  and,  in  proportion  to  the 
amount  of  this  change,  their  ability  to  resume  their  functions  is  impaired. 
This  fact  is  of  great  importance  in  its  bearing  on  the  treatment  of  para- 
lysis. A  notable  interruption  of  the  circulation  of  blood  within  a  part 
occasions  defect  in  nutrition,  and,  as  a  consequence  of  the  latter,  it  may 
lead  to  decomposing  changes  which  are  embraced  under  the  name  fatty  or 
granulo-fatiy  degeneration.  An  example  of  this  is  the  softening  of  a  por- 
tion of  the  brain-substance  as  a  result  of  the  occlusion  of  an  arterial  branch 
by  a  fibrinous  plug  brought  from  the  heart,  or  by  the  coagulation  of  fibrin 
at  the  point  of  the  obstruction.  The  same  may  occur  in  other  situations. 

Fatty  degeneration  of  the  coats  of  the  arteries,  especially  of  the  minute 
cerebral  arteries,  not  unfrequently  occurs  in  aged  persons  and  in  middle 
life.  This  fact,  ascertained  within  late  years  by  the  aid  of  the  microscope, 
has  explained  the  occurrence  of  apoplectic  extravasation  of  blood  in  a 
large  proportion  of  cases.  The  cohesion  and  resistance  of  the  arterial  coats 
being  diminished  by  the  displacement  of  their  proper  substance  by  fatty 
granules,  they  are  liable  to  rupture ;  hence  the  occurrence  of  hemorrhage 
into  the  brain,  giving  rise  to  apoplexy  and  hemiplegia. 
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Fatty  matter  is  apt  to  be  deposited,  in  abnormal  quantity,  within  the 
secreting  cells  of  important  glands.  Accumulating  unduly  within  the  he- 
patic cells,  fatty  liver  is  produced  ;  and,  in  like  manner,  fatty  kidney,  one 
of  the  forms  of  Bright's  disease,  is  produced  by  the  deposit  of  fat  within 
the  cells  of  the  convoluted  tubes.  So,  also,  the  epithelium  lining  the 
gastro-intestinal  tubules  and  in  other  situations  may  be  the  seat  of  fatty 
degeneration. 

Morbid  exudations  undergo  changes  which  belong  in  this  category.  This 
is  true  of  the  exudation  of  fibrin,  of  the  morbid  products  embraced  under 
the  name  tubercle,  and  of  the  scrofulous  product.  As  already  stated,  a 
mode  in  which  it  is  possible  for  cancer  to  undergo  retrogression  and  cure 
is  by  a  fatty  degeneration. 

An  interesting  example  of  fatty  degeneration  is  afforded  by  the  cornea 
in  some  persons  advancing  toward  old  age.  The  outer  margin  of  the 
cornea  presents  a  pale,  opaque  ring,  varying  in  width  and  extent,  which 
is  familiar  to  every  observer  as  the  arcus  senilis.  It  has  been  ascertained 
that  this  is  due  to  the  presence  of  fat.  Canton,  of  London,  who  was  the 
first  to  attribute  the  arcus  senilis  to  fatty  degeneration,  considered  it  as 
uniformly  associated  with  a  similar  condition  affecting  internal  parts,  and 
more  especially  the  heart.  Hence,  he  regarded  it  as  possessing  much 
diagnostic  value.  Clinical  observation  does  not  show  it  to  be  reliable 
evidence  of  the  coexistence  of  fatty  degeneration  of  the  heart  or  other  in- 
ternal parts,  nor,  ^yhen  associated  with  the  latter,  is  it  a  criterion  of  the 
amount  of  degeneration,  as  claimed  by  Canton ;  but  taken  in  connection 
with  other  circumstances,  it  possesses  a  certain  amount  of  diagnostic 
significance. 

A  variety  of  fatty  degeneration,  affecting  especially  the  larger  arteries 
and  the  valves  of  the  heart,  is  called  atheroma,  a  term  signifying  pap  or 
pulp.  This  variety  is  highly  important  as  leading  to  certain  grave  acci- 
dents and  lesions  pertaining  to  the  parts  affected.  The  affection  consists, 
primarily,  of  a  deposit  beneath  the  lining  membrane  of  the  arteries,  or 
the  endocardium  investing  the  valves  of  the  heart,  of  a  substance  which 
presents  a  yellowish  or  whitish  color,  and  is  of  a  cheesy  consistence. 
Examined  microscopically,  this  substance  is  found  to  be  composed  of  fatty 
granules,  with  crystals  of  cholesterin  in  abundance,  and  certain  earthy 
ingredients.  The  accumulation  of  this  deposit  causes  atrophy  of  the 
structure  in  contact  with  it,  and  may  lead  to  softening  and  separation  of 
the  delicate  membrane  beneath  which  it  is  situated.  In  this  way  the 
parts  are  weakened,  and  hence  occurs,  in  the  arteries,  especially  the  aorta 
and  the  large  vessels  connected  with  it,  aneurismal  dilatation.  Situated  in 
the  valves  of  the  heart,  it  may  result  in  rupture,  involving  serious  valvu- 
lar lesions.  It  is  apt  to  precede  the  deposit  of  calcareous  matter  in 
abundance,  both  in  the  arteries  and  within  the  heart,  leading,  in  the  latter, 
to  what  has  been  called  ossification  of  the  valves. 

The  importance  of  fatty  degeneration,  as  regards  its  pathological  effects, 
of  course  depends  on  the  parts  affected,  together  with  and  extent  of  the  dis- 
organization. In  most  situations  the  change  of  structure  is  irrecoverable. 

Calcareous  Degeneration. 

A  change  in  composition,  due  to  an  infiltration  of  earthy  salts,  in  more 
or  less  abundance — the  phosphate  of  lime  and  magnesia,  and  the  carbon- 
ate of  lime — constitutes  what  is  called  the  calcareous  degeneration,  calci- 
fication, or  cretef action.  As  just  stated,  this  is  apt  to  supervene  upon  the 
atheromatous  deposit  in  the  large  arteries  and  within  the  heart,  leading, 
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in  the  latter  situation,  to  various  deformations  of  the  valves.  The  term 
ossification  is,  in  general,  incorrectly  applied  to  this  change.  Virchow 
prefers  the  name  petrificalion.  The  calcareous  deposit  does  not  present 
the  structure  peculiar  to  bone,  but  consists  of  the  earthy  salts  just  named, 
without  any  structural  arrangement.  True  bony  structure,  however,  is 
sometimes  produced  in  situations  in  which  it  does  not  exist  normall}-. 
Thus  produced  it  is  called  an  osteophyte.  The  smaller  arteries  not  unfre- 
quently  become  calcified,  especially  in  advanced  life,  giving  rise,  in  some 
cases,  to  serious  consequences.  The  gangrene  of  the  feet  and  legs,  which  is 
peculiar  to  old  persons,  called  gangrsena  seniliK,  is  attributable,  in  certain 
cases  at  least,  to  obstruction  of  the  circiilation  from  calcareous  degenera- 
tion of  the  distributing  arteries  of  the  lower  extremities.  The  arteries  of 
the  brain,  becoming  calcareous  and  consequently  brittle,  sometimes  give 
way,  and  this  is  the  source  of  the  hemorrhage  in  certain  cases  of  apoplexy 
and  hemiplegia.  The  obstruction  of  the  circulation  due  to  calcification 
of  the  cerebral  arteries,  may  be  sufficient  to  give  rise  to  non-inflammatory 
softening  of  the  brain,  by  diminishing  the  amount  of  supplies  requisite 
for  healthy  nutrition.  By  roughening  the  inner  surfaces  of  the  vessels  it 
may  occasion  coagulation  of  the  fibrin  of  the  blood,  or  thrombosis. 

Aside  from  the  structures  which  have  been  mentioned,  various  others 
may  be  the  seat  of  calcareous  deposit.  Not  unfrequently  the  serous  mem- 
branes present  plates  of  bony -like  substances,  more  or  less  numerous  and 
large.  I  have  met  with  a  case  of  old  pleuritis,  in  wh^ch  the  pleura  had 
become  hardened  by  calcareous  deposit  to  such  an  extent  that  it  was 
removed  entire,  together  with  several  quarts  of  liquid  which  it  contained, 
and,  when  open,  and  the  liquid  removed,  it  did  not  collapse,  but  retained 
the  form  of  a  solid  box.  Exudations  and  morbid  growths  may  undergo 
the  calcareous  degeneration.  This  occurs  in  simple  fibrinous  exudation,  in 
cancer  and  in  tubercle.  Ths  pulmonary  calculi,  or  obsolete  tubercles,  are 
masses  of  earthy  salts  which  have  taken  the  place  of  miliary  tubercles. 

Lardaceous  or  Waxy  Degeneration. 

Another  change  in  composition  has  received  several  names,  to  wit,  the 
lardaceous,  waxy,  albuminoid,  and  amyloid  degeneration.  The  distinctive 
feature  of  this  degenerative  change  consists  in  an  infiltration  by  a  morbid 
material,  the  nature  of  which  is  not  yet  satisfactorily  ascertained.  This 
material  first  appears  in  the  walls  of  the  small  vessels,  and  thence  per- 
vades the  adjacent  structures.  Affected  pai'ts  are  increased  in  volume  and 
weight ;  there  is  also  a  notable  increase  of  firmness  or  stiffness ;  the  sur- 
faces on  section  present  a  dull,  translucent  appearance,  resembling  fat 
bacon  and  wax,  and  hence,  the  significance  of  the  terms  lardaceous  and 
waxy. 

Wagner1  found  this  lesion  in  48  of  1200  autopsies.  The  organs  which 
are  most  apt  to  be  affected  are  the  liver,  the  kidneys,  the  spleen,  and  the 
lymphatic  glands ;  but  it  may  be  seated  in  any  of  the  soft  parts  of  the 
body.  The  names  albuminoid  and  amyloid  imply  different  views  as  -to 
the  nature  of  the  infiltration.  It  is  generally  considered  to  be  an  albu- 
minoid product,  that  is,  resembling  albumen.  Virchow  was  led  to  suppose 
that  it  is  a  substance  analogous  to  starch,  or  to  cellulose,  as  expressed  by 
the  name  amyloid.  The  evidence  relied  upon  for  the  latter  supposition 
consists  in  the  change  of  color  produced  by  iodine.  If  a  little  sulphuric 
acid  be  first  cautiously  added,  the  application  of  iodine  is  followed  by 
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either  a  blue  or  violet  color.  The  iodine  test  is  generally  considered  in- 
sufficient as  evidence  of  the  amyloid  character  of  the  substance,  and  ver}- 
I't-w  ut  the  present  time  accept  the  conclusion  of  Virchow.  Iodine,  with- 
out the  previous  application  of  sulphuric  acid,  however,  is  a  test  of  the 
anatomical  change  under  consideration :  applied  to  healthy  parts  it  gives 
a  yellow  tinge,  whereas,  a  dark-brown  color  is  produced  if  this  change 
exist.  With  the  present  uncertainty  respecting  the  nature  of  the  material, 
the  names  lardaceous  or  waxy,  which  relate  to  the  peculiar  appearance  of 
the  affected  parts,  are  to  be  preferred. 

The  lardaceous  or  waxy  degeneration  produces  injury,  in  proportion  to 
its  amount,  by  deforming  cells,  encumbering  tissues,  and  diminishing  the 
calibre  of  the  smaller  arteries.  The  deposit  does  not  undergo  softening. 
Its  presence  does  not  appear  to  excite  inflammation.  It  is  doubtful  if  it 
be  ever  absorbed.  The  change  is  followed  by  serious  consequences  ac- 
cording to  the  parts  affected,  together  with  the  degree  and  extent  of  the 
infiltration.  It  leads  to  evil  results  by  obstructing  the  circulation  in,  and 
compromising  the  functions  of,  the  parts  affected.  For  example,  in  the 
kidneys,  the  elimination  of  urea  is  interfered  with,  and,  if  the  infiltration  be 
great,  uraemia  may  be  the  result.  In  like  manner,  if  the  liver  be  affected, 
the  functions  of  this  organ  are  impaired  in  proportion  to  the  amount  of 
infiltration.  Affecting  thus  an  important  organ,  the  lesion  is  of  a  grave 
character,  more  especially  if  it  be  permanent.  According  to  Dr.  Wilks, 
who  analyzed  nine  cases  occurring  under  his  own  observation,  the  larda- 
ceous or  waxy  infiltration  implies  a  long  standing  and  deep  cachexia,  which 
is  seen  in  its  most  intense  form  after  protracted  caries  and  necrosis  of 
bone,  having  its  origin  in  tuberculosis  or  syphilis.  In  the  great  mass  of 
cases  it  is  associated  with  disease  of  bone,  syphilis,  or  scrofula.  Of  sixty- 
six  cases  analyzed  by  Dickinson,  fifty-one  were  associated  with  a  profuse 
and  long-continued  drain  of  pus.  It  seems,  in  some  cases,  attributable  to 
the  malarial  cachexia. 

Interesting  and  important  changes  in  the  composition  of  parts  are  caused 
by  the  deposit  within  them  of  pigment  derived  from  the  blood.  In  gene- 
ral, the  coloring  matter  in  pigmentation,  as  it  is  called,  is  altered  hematin 
from  the  blood-globules.  An  exception  is  the  bile  pigment ;  although  this 
is  hardly  exceptional  if  it  be  true  that  the  biliverdin  is  a  product  of  the 
destruction  of  the  blood-globules.  Pigmentation  will  be  referred  to  in 
connection  with  the  morbid  condition  of  the  blood  known  as  melanaemia, 
and,  in  the  second  part  of  this  work,  in  connection  with  malarial  fevers, 
Addison's  disease,  diseases  of  the  lungs,  and  jaundice. 

New  Formations  or  Morbid  Growths. 

Changes  in  composition,  of  great  practical  importance,  proceed,  evi- 
dently, from  new  formations,  neoplasms,  or  morbid  growth*.  Some  of 
the  morbid  products  already  considered  properly  belong  in  this  category, 
namely,  gray  tubercle  and  carcinoma ;  but,  for  the  most  part,  the  new 
formations  or  morbid  growths  now  referred  to  are  embraced  under  the 
head  of  tumors.  They  belong  to  surgical  rather  than  medical  pathology, 
inasmuch  as  they  are  often  situated  either  externally  or  where  they  are 
accessible  to  manual  examination,  and  may  be  removed  with  the  knife  or 
are  treated  with  the  appliances  of  surgery.  This  division  of  anatomical 
changes  I  shall  therefore  pass  by,  with  scarcely  more  than  a  simple  allu- 
sion to  it,  referring  the  reader  to  surgical  treatises  or  to  works  devoted  to 
morbid  anatomy.  Morbid  growths  have  been  heretofore  considered  by 
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pathologists  as  consisting  of  analogous  and  non-analogous  structures  ;  the 
first  being  morbid  structures,  either  identical  with,  or  analogous  to  those 
found  in  the  healthy  body,  that  is,  normal,  and  the  second  being  struc- 
tures essentially  abnormal,  in  other  words  having  no  analogues  among  the 
healthy  tissues  of  the  body.  As  expressive  of  this  distinction,  the  terms 
omologous  or  omorphous,  and  heterologous  or  heteromorphous,  have  been 
applied  to  morbid  growths,  as  well  as  to  morbid  exudations.  There  is 
probably  no  just  ground  for  this  distinction.  The  so-called  new  forma- 
tions are  either  normal  structures  abnormally  situated,  or  the  normal  ana- 
tomical elements  of  a  part  developed  and  multiplied  to  such  an  extent  as 
to  constitute  morbid  growths  or  tumors.  Virchow  uses  the  term  homo- 
logous or  ho.mo3Oplastic,  as  applied  to  morbid  growths,  to  denote  those, 
the  structure  of  which  is  identical  with  that  of  the  parts  in  which  they  are 
developed  ;  and  he  uses  the  term  heterologous  or  heteroplastic  to  denote 
growths  differing  in  structure  from  the  parts  in  which  they  are  seated. 
Examples  of  the  latter  are  epithelial  tumors  in  the  walls  of  the  heart, 
tumors  of  cerebral  substance  in  the  ovaries,  cartilaginous  growths  in 
different  situations,  etc.  The  term  Heterotopia  is  used  to  denote  pro- 
ductions normal  in  character,  but  abnormal  in  situation.  The  division  by 
Robin  of  the  anatomical  components  of  the  body  into  fundamental  and 
accessory  elements  renders  intelligible  the  production  of  many  morbid 
growths  or  tumors.  The  fundamental  elements  are  those  which  are  en- 
dowed with  known  functions,  and  which  make  up  the  greater  portion  of 
the  body,  viz.,  the  muscular,  nervous,  osseous,  glandular,  etc.,  structures. 
The  accessory  elements  are  certain  superadded  constituents,  the  purposes 
of  which  are  often  not  apparent.  Among  the  accessory  anatomical  ele- 
ments are  various  cellular  or  corpuscular  bodies.  Examples  of  the  latter 
are  the  embryoplastic  cells  and  nuclei  of  Robin,  called  also  fibroplastic  ; 
cells  found  in  the  mucous  tissue,  the  skin,  serous  membranes,  and  the 
lungs,  called  by  Robin  cytoblastions  ;  myeolocytes,  or  cells  found  in  the 
substance  of  the  brain,  the  spinal  cord,  and  in  one  of  the  beds  of  the  re- 
tina ;  medulla  cells,  and  myeoloplaxes,  cells  in  the  marrow  of  bones,  etc. 
Now,  these  accessory  elements  are  liable  to  be  multiplied  to  a  greater  or 
less  extent,  and  they  are  found  to  form  the  predominant  and  characteristic 
constituents  of  certain  morbid  growths  or  tumors.  They  do  not  grow, 
but  they  are  multiplied ;  that  is,  the  augmentation  is  of  number,  not  of 
size.  Hence,  the  proper  designation  of  the  process  by  which  morbid 
growths  and  tumors  are  in  this  way  produced  is  hypergenesis,  or,  after 
Yirchow,  hyperplasia.  Thus,  according  to  Robin,  cytoblastions  are  found 
in  abundance  in  certain  mucous  vegetations,  in  the  gray  semi-transparent 
granulations  of  the  lungs,  in  the  so-called  tubercular  or  granular  menin- 
gitis, in  the  affection  of  the  eyelids  called  chalazion,  and  in  syphilitic  tu- 
bercles ;  myeolocytes  constitute  the  anatomical  characteristic  of  certain 
affections  of  the  retina,  and  of  certain  tumors  of  the  brain,  often  called 
erroneously  cancerous  ;  fibroplastic  cells  give  a  distinctive  feature  to  va- 
rious tumors  often  confounded  with  cancer ;  myeoloplaxes  are  the  point 
of  departure  for  osteo-sarcoma,  etc.  According  to  Virchow,  new  forma- 
tions or  neoplasms  are,  in  general,  due  to  an  abnormal  proliferation  of  cells 
belonging  to  the  connective  tissue. 

The  different  classes  of  tumors  are  designated  by  names  expressive  of 
their  anatomical  composition  and  disposition,  to  which  is  added  the  suffix 
oma  (w^a).  Examples  are  as  follows  :  Fibroma,  myxoma,  lipoma,  angio- 
noma,  adenoma,  cystoma,  epithelioma,  enchondroma,  myoma,  osteoma, 
carcinoma,  neuroma,  names  denoting  respectively  fibrous,  mucous,  fatty, 
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vascular,  cystic,  glandular,  epithelial,  cartilaginous,  muscular,  osseous,  can- 
cerous, and  nervous  tumors. 

Pneumatoses. 

In  connection  with  morbid  changes  in  the  composition  of  parts,  may  be 
appropriately  noticed  those  which  depend  on  the  presence  of  either  air  or 
gas  iu  ;il  >nonnal  situations,  and  their  abnormal  amount  in  places  in  which 
they  exist  to  a  certain  extent  in  health.  Morbid  conditions  of  this  kind 
are  collectively  called  pneumatoses.  Air  or  gas  diffused  within  the  meshes 
of  the  areolar  or  connective  tissue  constitutes  the  morbid  condition  known 
as  emphysema.  This  term  is  also  applied  to  the  over-accumulation  of  air 
in  the  air-vesicles  or  cells  in  connection  with  their  dilatation,  constituting 
an  ali'ection  called  pulmonary  or  vesicular  emphysema,  which  will  be  here- 
after considered.  Extravasation  of  air  into  the  areolar  or  connective  tissue 
which  unites  together  the  lobules  of  the  lungs  is  distinguished  as  interlobu- 
lar  emphysema.  The  latter  affection  is  due  generally,  if  not  always,  to 
rupture  of  the  air-tubes  or  cells.  Subcutaneous  emphysema  extending 
more  or  less,  and  sometimes  existing  to  such  an  extent  as  to  increase 
enormously  the  volume  of  the  body,  is  caused  by  rupture  or  a  wound  of 
the  lungs  or  air  passages,  the  movements  of  respiration  forcing  the  air 
through  the  aperture,  and  diffusing  it  by  means  of  the  extensive  relations 
of  the  areolar  tissue.  But  gas  may  be  generated  within  the  areolar  tissue 
of  a  part  by  putrefaction  or  other  chemical  changes.  I  have  known  em- 
physema of  the  leg  to  be  produced  in  connection  with  suppuration  and  the 
formation  of  abscesses.  This  may  occasionally  occur  in  internal  organs. 
In  some  cases  of  perforation  of  the  intestine,  the  latter  becoming  adherent 
to  the  abdominal  walls,  diffuse  cellulitis  follows,  and  intestinal  gas  may  be 
more  or  less  diffused  beneath  the  integument. 

Air  or  gas  may  accumulate  in  serous  cavities,  either  introduced  from 
without  in  consequence  of  perforation,  or  generated  within  by  chemical 
changes,  or  possibly  by  a  process  of  secretion.  Affections  of  serous  mem- 
branes characterized  by  this  feature  are  distinguished  by  the  prefix  pneu mo; 
thus,  pneumo-thorax,  pneumo-pericardium,  etc. 

The  different  sections  of  the  alimentary  canal  contain  a  variable  quan- 
tity of  gas  in  health.  A  morbid  increase  gives  rise  to  flatulency  and 
tympanites.  The  former  term  is  applied  when  the  evidence  of  a  morbid 
amount  of  gas  is  afforded  by  its  movements  (borborygmus)  and  its  expul- 
sion either  by  the  mouth  or  anus  ;  the  latter,  when  it  is  retained  sufficiently 
to  cause  distension  with  augmented  resonance  of  the  abdomen  on  percussion. 
Generally  the  gas  is  generated  by  chemical  changes  in  the  contents  of  the 
canal ;  but  it  is  difficult  to  account  for  its  production  always  in  this  way, 
and,  hence,  it  has  been  inferred  that  gas  may  be  secreted  from  a  mucous 
surface.  The  latter  supposition  seems  to  be  necessary  in  order  to  account 
for  the  large  amount  of  gas  suddenly  developed  in  cases  of  hysteria  and 
other  nervous  affections.  Air  may  be  swallowed  in  large  quantity,  as  it 
is  by  horses  affected  with  the  habit  called  wind-sucking  or  crib-biting. 

Animal  and  Vegetable  Parasites. 

Finally,  in  this  division  of  anatomical  changes  may  be  included  animal 
and  vegetable  parasites.  Here  is  a  field  in  pathology  which  modern  re- 
searches have  shown  to  be  extensive  and  highly  interesting,  but  which 
must  be  passed  by  with  n  very  cursory  notice. 

Microscopical  examination  of  certain  morbid  products  obtained  from 
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the  skin  and  mucuos  surfaces  shows  vegetable  structures  belonging  to  the 
series  of  cryptogamia,  or  flowerless  plants  propagated  by  spores,  and  \o 
the  class  called  Thallophyles,  which  includes  lichens,  algae,  and  fungi. 
Various  species  of  algae  and  fungi  have  been  ascertained,  some  of  which 
are  characteristic,  and  thus  constitute  diagnostic  criteria  of  certain  forms 
of  disease.  I  must  content  myself  with  a  simple  enumeration  of  the 
different  species  found  first  on  the  skin,  and  next  on  mucous  surfaces.  A 
species  of  fungus  (trichophyton  tonsurans)  is  found  about  the  hair  follicles 
in  the  affection  of  the  scalp  known  as  herpes  tonsurans.  Another  species 
(microxporon  audouni)  exists,  in  the  same  situation,  in  the  affection  of  the 
scalp  which  has  been  called  porrigo  decalvans,  or  alopecia  circumscripta. 
Another  species  (achorion  Schcenleinii)  belongs  to  the  disease,  affecting 
especially  the  scalp,  but  sometimes  other  parts  of  the  skin,  called  fa  ows, 
or  the  true  tinea  capitis.  Another  species  (microsporon  mentagrophyfes) 
characterizes  sycosis  or  mentagra,  a  disease  affecting  those  portions  of  the 
face  and  neck  which  are  covered  with  hair.  Another  species  (microsporon 
furfur)  exists  in  that  variety  of  squamous  disease,  affecting  different 
portions  of  the  skin,  but  especially  over  the  chest  and  abdomen,  called 
pityriasw  versicolor  vel  nigra.  The  presence  of  the  cryptogamic  plant 
appears  to  constitute  an  essential  pathological  element  in  these  several 
contagious  affections,  and  they  are  probably  communicated  by  means  of 
the  germinal  bodies  called  spores.  The  treatment  of  these  affections 
involves  measures  to  effect  the  destruction  of  the  parasitic  vegetable. 

On  mucous  surfaces  the  following  species  have  been  ascertained :  In 
aphthae  or  thrush  (muguet)  and  in  diptheria,  a  fungus  (oidium  albicans) 
affecting  the  mouth,  oesophagus,  intestines,  and  anus.  The  algous  vege- 
table known  as  the  yeast  plant  (crytococcus  cerevisiee)  in  the  oesophagus, 
stomach,  and  intestines.  Another  species  of  alga  (merismopcedia  ventri- 
culi),  commonly  know  as  the  sarcina  ventriculi,  found  in  matters  vomited, 
also  in  the  faeces,  and  in  gangrenous  abscess  of  the  lung.  Another  species 
(Leptothrix  buccalis),  found  in  coatings  on  the  tongue  and  matter  collect- 
ing between  the  teeth,  a  species  of  fungus  found  in  the  matter  of  expectora- 
tion in  cases  of  tuberculosis  described  by  Bennett.1 

Animal  parasites  are  divided  into  those  inhabiting  the  exterior  of  the 
body,  and  those  infesting  internal  parts.  The  former  are  called  epizoa  and 
the  latter  entozoa.  Under  the  head  of  epizoa  are  included  the  insects 
which  invade  different  portions  of  the  surface  and  multiply  in  consequence 
of  neglect  and  filth,  without  being  associated  with  disease,  viz.,  the  flea, 
the  head-louse,  the  body-louse,  the  crab-louse  ;  together  with  certain  ani- 
mals which  penetrate  the  skin  and  give  rise  to  more  or  less  local  inflamma- 
tion, such  as  the  West  India  chigoe.  In  addition  to  these,  the  cutane- 
ous disease  known  as  scabies,  or  vulgarly  called  itch,  is  characterized  by 
the  presence  of  a  parasite  called  the  acarus  scabiei,  or  itch  animalcule. 
It  is  by  means  of  the  transference  of  these  minute  insects,  or  of  their  ova, 
that  this  disease  is  communicated  from  one  person  to  another.  Another 
animalcular  parasite  called  the  acarus  folliculorum  inhabits  the  hair  folli- 
cles and  sebaceous  glands,  especially  on  the  face,  in  healthy  persons. 

The  human  entoza  are  numerous,  and  much  important  information  has 
been  obtained,  within  late  years,  respecting  their  production  and  develop- 
ment. For  this,  the  reader  must  consult  more  comprehensive  pathological 

1  The  student  desirous  of  studying  the  subject  of  vegetable  parasites  may  con- 
sult Robin's  treatise  entitled  Ilistoire  naturelle  des  vegetaux  parasites  qui  croissent 
»ur  VTwmme  et  sur  Us  animaux  vioants.  The  nomenclature  of  Robin  has  been 
followed  in  the  above  enumeration. 
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treatises,  or  works  specially  devoted  to  Helminthology.  Sullice  it  to  say 
that  there  are  no  longer  grounds  for  maintaining  the  doctrine  of  equivocal 
generation,  a  doctrine  which  has  heretofore  been  held  by  some.  These 
parasites  originate  from  either  ova  or  animals  which  are  introduced  into 
the  body  from  without,  and  which  find  in  certain  parts  of  the  organism 
the  conditions  necessary  for  their  development  and  growth.  Certain  of 
the  entozoa  are  involved  in  individual  diseases,  and  will  be  noticed  here- 
after in  treating  of  the  latter.  In  the  following  list  of  the  more  important 
of  the  entozoa  of  man,  they  are  arranged  in  their  proper  zoological 
divisions.  HELMINTHIA  HEMATOIDEA,  thread  or  round  worms :  Filaria 
medinensis  or  Guinea-worm,  found  in  the  areolar  tissue  ;  filaria  bronchi- 
alis,  in  the  bronchial  glands  ;  filaria  oculi,  in  the  crystalline  lens  ;  Tri- 
cocephalus  dispar,  in  the  caecum;  spiroptera  hominis,  in  the  urinary 
bladder ;  slrongylus  gigas,  in  the  kidneys ;  ascaris  lumbricoides,  in  the 
email  intestine ;  ascaris  alata,  in  the  small  intestine ;  oxyuris  vermicularu^ 
in  the  rectum  ;  anchylostoma  duodenale,  in  the  duodenum  ;  trichina  spi- 
ralix,  in  the  muscles.  Of  this  division,  the  worms  which  are  chiefly  im- 
portant in  a  practical  view  are  the  trichina  spiralis,  ascaris  lumbricoides, 
or  lumbricoid,  and  the  oxyuris  vermicularis,  or  vulgarly  pin-worm.  The 
others  are  comparatively  unimportant  to  the  practitioner,  either  on  account 
of  their  infrequency,  or  from-their  giving  rise  to  little  or  no  inconvenience. 
TREMATODIA,  or  worms  with  organs  for  suction:  Distoma  hepaticum,  in 
the  biliary  ducts ;  dixtoma  lanceolatum,  or  liver  fluke,  in  the  same  situa- 
tion ;  distoma  oculi,  in  the  crystalline  lens ;  distoma  hsematobium,  in  the 
vena  portae.  CESTOIDEA,  or  tapeworms :  Botriocephalus  lotus,  or  tsenia 
lata,  in  the  small  intestine ;  tsenia  solium,  in  the  same  situation  ;  tsenia 
liana,  in  the  same  situation  ;  cyxticercus  cellulosus,  in  any  of  the  organs 
or  tissues  of  the  body ;  echinococcus  hominis,  in  hydatid  cysts  found  in  the 
liver,  ovaries,  and  other  parts. 

The  trematoda  or  suction-worms  are  of  rare  occurrence  in  man,  and 
comparatively  unimportant.  Those  found  in  the  bile-ducts  are  not  un- 
common in  inferior  animals.  The  intestinal  cestoid  or  ttipeworms  are  not 
very  infrequent,  and  are  of  importance  to  the  physician.  They  will  be 
considered  hereafter.  The  cysticercus  and  echinococcus  are  now  shown 
to  be  essentially  cestoid  or  tapeworms,  which,  from  their  situation  within 
the  solid  structures  of  the  body,  fail  to  become  developed ;  they  are,  in 
other  words,  immature  taenia.  The  sacs  or  cysts,  frequently  of  large  size, 
which  contain  echinococci  in  greater  or  less  number,  are  called  hydatidn 
or  acephalocystH.  The  history  of  these,  and  of  the  cysticerci,  although 
embracing  points  of  much  interest  and  practical  importance,  is  not  con- 
sistent with  the  scope  of  this  work. 
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CHAPTER  IT. 

MORBID  CONDITIONS  OF   THE  BLOOD. 

General  Remarks— Classification  of  the  Constituents  of  the  Blood— Morbid  Conditions  relating 
to  the  Organized  or  Corpuscular  Element — Plethora — Anaemia — Apnoea — Leucocythemia. 

HAYING  sketched  in  the  preceding  chapters  the  anatomical  changes 
produced  by  disease  in  the  solid  parts  of  the  body,  morbid  condi- 
tions of  the  fluids  next  claim  attention.  The  fluids  of  the  body,  in  health, 
consist  of,_/ir.s£,  the  blood,  and,  second,  various  liquids  separated  or  formed 
from  the  blood,  constituting  exhalations,  secretions,  and  excretions.  The 
latter  class  of  fluids,  viz.,  those  derived  from  the  blood,  are  liable  to  nu- 
merous morbid  changes.  These  are  often  of  intrinsic  importance,  and  they 
form  important  events  or  symptoms  in  the  history  of  different  individual 
diseases.  It  will  be  sufficient  to  consider  the  morbid  changes  occurring 
in  the  exhaled,  secreted,  and  excreted  fluids,  in  connection  with  individual 
diseases  in  the  second  part  of  this  work.  But  the  morbid  conditions  of 
the  blood  are  to  be  considered  briefly  by  way  of  preparation  for  entering 
on  the  study  of  individual  diseases. 

As  expressive  of  the  importance  of  the  blood,  it  is  distinguished  as  the 
vital  fluid.  In  literature  and  common  parlance  it  represents  life.  "  Life's 
blood"  is  a  common  expression.  To  have  one's  blood  is  to  take  life.  The 
importance  of  the  blood  is  shown  by  the  fact  that  its  presence  in  all  the 
so-called  vital  organs  is  indispensable  to  the  exercise  of  their  functions. 
A  striking  and  familiar  illustration  of  this  fact  is  afforded  by  the  tempo- 
rary loss  of  the  mental  faculties  and  consciousness  as  a  result  of  a  mo- 
mentary arrest  of  the  supply  of  blood  to  the  brain  in  syncope  or  fainting. 
The  blood,  in  fact,  may  be  said  to  be  the  grand  condition  of  vitality.  Its 
detention  from  a  part  occasions  the  molecular  death  of  the  part,  i.e.,  gan- 
grene or  sphacelus.  Its  abstraction,  beyond  a  certain  limit,  from  the 
body  occasions  general  or  somatic  death.  The  suspension  -of  its  distribu- 
tion by  an  arrest  of  the  heart's  action  for  two  or  three  minutes  only  is 
fatal.  It  forms  a  vital  medium  for  all  the  organs  essential  to  life,  on  which 
they  are  dependent,  as  the  body  or  the  blood  itself  is  dependent  on  the 
surrounding  atmosphere.  The  physiological  relations  of  the  blood  to  the 
solid  parts  being  so  intimate,  it  might  reasonably  be  expected,  a  priori, 
that  pathological  changes  in  this  fluid  should  give  rise  to  corresponding 
morbid  phenomena  in  the  organs  and  tissues  of  the  body.  Observation 
shows  this  to  be  true.  There  are  grounds  for  the  belief  that  a  large  pro- 
portion of  the  morbid  actions  and  changes  which  occur  in  the  solid  parts 
are  due  to  prior  alterations  in  the  blood.  In  many  instances,  as  will  be 
hereafter  seen,  the  dependence  of  the  former  on  the  latter  may  be  inferred 
or  rendered  probable,  although  not  demonstrable  with  our  existing  knowl- 
edge. Supplies  for  the  growth  and  repair  of  the  whole  body  are  contained 
in  the  blood.  This  fluid,  therefore,  represents  in  its  constituents  all  the 
elements  which  enter  into  the  composition  of  all  the  solid  parts.  It  is 
taking  but  a  step  from  the  prosaic  walks  of  scientific  fact  to  the  domain 
of  fancy  to  say  that  the  blood  is  the  solid  body  in  a  liquid  state.  "  The 
blood  is  the  centre  round  which  the  general  metamorphosis  of  animal 
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matter  revolves  and  in  which  it  is  perfected."1  It  might  be  rationally  pre- 
dicted that  morbid  alterations  in  its  composition  and  distribution  lead  to 
diseases  seated  in  the  solids,  and  this  will  be  found  to  be  the  case.  An- 
other aspect  foreshadowing  the  importance  of  the  blood  in  its  pathological 
relations,  is  its  office  as  a  reservoir  for  the  accumulation  of  effete  principles, 
the  detritus  of  the  tissues,  which  are  to  be  eliminated  by  excretion.  Here 
is  a  source  of  disease,  as  will  be  presently  seen.  Again,  the  physiological 
activity,  or  mobility,  of  the  blood  is  very  great.  In  this  respect  it  is  in 
striking  contrast  to  the  solid  parts.  It  is  the  seat  of  unceasing  changes, 
and  yet,  in  health,  maintains  a  uniform  state  as  regards  its  organization 
and  composition.  New  matter  derived  from  the  ingesta  is  daily  added  in 
considerable  quantity,  and  a  proportionate  amount  is  derived  from  the 
decomposition  of  the  tissues.  Portions  are  appropriated  by  the  different 
structures.  Other  portions  are  secreted  for  various  useful  purposes  in  the 
economy.  Other  portions  are  thrown  off  or  excreted.  There  is  a  con- 
stant interchange  of  gaseous  elements  with  the  surrounding  atmosphere 
by  means  of  respiration  and  through  the  cutaneous  surface.  Thus  it  is 
the  scat  of  constant  and  great  changes,  denoting  wonderful  activity,  and 
yet  its  constitution  remains  the  same.  In  this  fact  are  admirably  exem- 
plified the  precision  and  adaptation  of  the  laws  presiding  over  the  safety 
and  welfare  of  the  organism.  But  this  activity  necessarily  renders  it  more 
liable  to  morbid  actions  and  conditions  than  the  solid  parts  which  in 
health  are  less  active  and  more  stable. 

The  blood  is  a  complex  fluid.  It  contains  a  large  number  of  ingredients, 
preserving,  however,  certain  fixed  anatomical  characters.  Anatomically 
considered,  it  consists  of  certain  corpuscular  bodies,  viz.,  the  red  globules, 
the  white  globules  or  leucocytes,  and  globulins  which  are  suspended  in  a 
liquid  called  the  liquor  sanguinix,  lympha  sanguinis,  blood-plasma,  or 
inter-cellular  fluid.  These  are  resolvable  by  analysis  into  numerous  ele- 
ments, some  of  which  are  organic,  i.  e.,  peculiar  to  organized  bodies,  and 
others  inorganic  or  mineral.  Examples  of  the  organic  elements  are  fibrin, 
albumen,  haematin,  etc.  The  inorganic  elements  embrace  various  saline 
ingredients,  iron,  water,  and  several  gases.  Further  details  belong  to 
anatomy  and  physiology.  It  is  necessary  thus  to  glance  at  the  composi- 
tion of  the  blood  in  order  to  arrange  its  morbid  conditions.  The  morbid 
conditions  relate  to  the  different  constituents  of  the  blood,  and,  with  a  view 
to  the  consideration  of  pathological  changes,  these  constituents  may  be 
distributed  into  three  groups.  The  first  group  will  embrace  the  corpus- 
cular, distinguished  also  as  the  organized,  constituents.  The  second  group 
will  consist  of  the  organic  elements.  The  third  group  will  comprise  the 
mineral  substances.  Morbid  conditions  affecting  severally  these  three 
groups  will  be  first  considered  in  the  foregoing  order,  and,  afterward, 
morbid  conditions  due  to  the  introduction  into  the  blood  of  substances 
which  do  not  enter  into  its  normal  composition.  Even  with  our  present 
imperfect  knowledge  of  the  blood  in  health  and  disease,  it  is,  in  itself,  a 
large  field  of  study,  which,  considered  as  a  distinct  province  of  medicine, 
is  called  Hxmatoloqy. 

Of  the  corpuscular  or  organized  constituents  of  the  blood,  the  most 
abundant  and  important  are  the  ned  globules.  The  known  morbid  changes 
affecting  these  relate,  in  the  first  place,  to  their  number.  They  may  be 
morbidly  increased  or  diminished  in  number.  An  increase  of  the  number 
of  red  globules  beyond  the  healthy  limit  constitutes  the  morbid  condi- 
tion called  plethora.  A  diminution  below  the  limit  of  health  constitutes 
the  morbid  condition  called  ansemia. 

1  Lehmann. 
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Plethora. 

The  relative  proportion  of  red  globules  to  the  other  constituents  of  the 
blood  may  be  increased  by  diminution  of  the  latter.  This  obtains,  in  a 
marked  degree,  in  epidemic  cholera,  owing  to  the  draining  away,  through 
the  intestinal  canal,  of  the  water  of  the  blood,  together  with  various  ele- 
ments held  in  solution  by  the  transuded  liquid.  The  density  of  the  blood 
in  this  disease  is  notably  increased  ;  it  becomes  thick  and  heavy,  and  the 
circulation  is  mechanically  impeded.  Under  these  circumstances,  the  red 
globules  are  relatively  in  abnormal  excess,  although  they  are  actually  less 
in  number  than  in  health.  The  term  plethora  is  only  applicable  to  an 
actual  increase  of  the  number  of  the  red  globules.  This  is  now  the  signi- 
ficance of  the  term,  without  regard  to  the  quantity  of  the  mass  of  blood. 
An  increase  of  the  mass,  causing  over-repletion  of  the  vessels,  does  not 
constitute  plethora,  although  implied  in  the  etymology  of  the  term.  This 
condition  is  called  polysemia.  Its  existence  to  an  extent  suflicient  to 
constitute  a  morbid  condition  of  importance  is  doubtful. 

The  functions  of  the  red  globules  in  health  are  not  fully  understood. 
Their  relative  normal  ratio  to  the  other  constituents  of  the  blood  differs 
considerably  in  different  animals.  They  appear  to  sustain  a  certain  rela- 
tion to  vigor,  strength,  and  activity ;  that  is,  they  are  abundant  in  races, 
breeds,  and  individuals,  in  proportion  as  the  general  attributes  of  the  body 
j  ust  named  are  marked.  Their  importance  is  shown  by  the  fact  that  animals 
bled  nearly  to  death  may  bei  reanimated  by  injecting  into  the  veins  red 
corpuscles  suspended  in  serum,  and  not  by  the  introduction  of  the  other 
constituents  of  the  blood  without  the  red  corpuscles.  From  what  is  known 
of  their  physiological  relations,  it  might  be  inferred  that  the  effects  of  their 
morbid  excess  would  be  over-activity  of  the  circulation  and  undue  excita- 
tion of  organs  in  proportion  to  their  normal  activity  and  the  quantity  of 
blood  which  they  receive  in  health.  The  phenomena  of  plethora  denote 
these  effects.  The  power  of  the  heart's  action  is  increased ;  the  tempera- 
ture of  the  body  is  raised ;  the  brain  is  stimulated,  giving  rise  to  unusual 
mental  energy  and  excitement.  Sensibility  and  muscular  irritability  are 
augmented.  In  comparing,  however,  different  persons,  it  is  not  easy  to 
draw  the  line  of  demarcation  between  more  or  less  intensity  of  the  so-called 
sanguine  temperament  and  plethora.  A  better  idea  of  plethora,  as  a  morbid 
condition,  is  formed  by  a  comparison  of  the  same  person  at  different 
periods,  and  especially  if  the  person  have  naturally  a  temperament  not 
notably  sanguine.  He  acquires  more  color  in  the  prolabia  and  face;  the 
mucous  membranes  are  reddened  ;  the  pulse  is  full  and  strong;  the  heart's 
impulse  is  increased ;  the  physical  and  mental  powers  are  more  active ; 
the  body  is  notably  warm.  Pain  in  the  head  is  readily  induced  by  stimu- 
lants or  mental  excitement,  owing  to  the  abnormal  power  of  the  circula- 
tion. This  condition  involves  a  liability  to  active  cerebral  congestion.  It 
is  supposed  to  constitute  a  predisposition  to  acute  inflammations.  It 
doubtless  tends  to  render  inflammations  more  intense,  and  to  increase  the 
symptomatic  febrile  movement.  It  may  favor  hemorrhages  especially 
into  the  brain,  by  means  of  the  increased  force  of  the  circulation.  On  the 
other  hand,  an  abundance  of  red  globules -exempts  from  nervous  disorders 
to  which,  as  will  presently  be  seen,  a  paucity  of  red  globules  predisposes. 

The  causes  of  plethora  are,  first,  a  constitutional  tendency  which  may 
be  congenital  or  inherited  ;  second,  over-feeding,  with  the  use  of  generous 
wines  and  condiments;  third,  diminished  expenditure  of  blood  constituents 
in  nutrition,  incident  to  ease,  idleness,  and  luxurious  habits,  the  digestive 
and  assimilative  functions  remaining  active;  and, fourth,  the  arrest  of 
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periodical  or  habitual  hemorrhages,  or  some  other  drain  to  which  the 
system  had  become  accustomed.  These  several  causes  are  frequently 
combined. 

It  is  important  for  the  physician  to  appreciate  the  condition  of  plethora, 
in  order  to  avert,  by  appropriate  management,  the  evils  to  which  it  tends ; 
and,  as  an  incidental  element  in  different  diseases,  it  is  to  be  taken  into 
account  in  considering  the  effects  of  therapeutical  measures.  It  is  re- 
lieved, for  the  time,  most  promptly  and  efficiently  by  bloodletting.  An 
immediate  effect  of  the  abstraction  of  blood  is  a  notable  reduction  in  quan- 
tity of  the  red  globules.  Of  course,  the  propriety  of  resorting  to  blood- 
letting will  depend  on  the  degree  of  plethora  and  the  apparent  imminency 
of  evil  results.  Other  means  to  diminish  the  excess  of  red  globules  arc, 
a  reduced  diet  as  regards  the  quantity  and  quality  of  food,  and  exercise 
in  order  to  increase  the  expenditure  of  blood-elements  in  repairing  muscu- 
lar waste  and  to  render  the  amount  of  eliminated  matter  more  abundant. 
Certain  medicines  appear  to  exert  a  direct  effect  upon  the  number  of  red 
globules.  Mercury  is  such  a  remedy,  as  shown  by  the  pallor  which  ac- 
companies salivation.  Mercurialization,  however,  is  never  indicated  for 
the  attainment  merely  of  this  object. 

It  is  important  not  to  confound  plethora  with  other  morbid  conditions 
of  the  blood  or  circulation.  Fulness  of  the  vessels,  due  to  some  impedi- 
ment to  the  circulation,  has  not  unfrequently  been  considered  as  plethora. 
This  may  exist  when  the  red  globules  are  diminished,  rather  than  increased. 
A  pseudo-plethora,  for  example,  is  not  uncommon  in  pregnancy,  the  red 
globules  being  diminished,  and  the  proportionate  quantity  of  water  being 
notably  increased,  in  this  state.  Bleeding  was  formerly  employed  with 
reference  to  this  pseudo-plethoric  condition,  of  course  with  an  injurious 
effect  on  the  constitution  of  the  blood.  With  pseudo-plethora,  or  fulness 
of  the  vessels,  there  is  often  evidence  of  deficient  oxygenation  of  the  blood, 
tbgether  with  dulness  and  oppression,  instead  of  heightened  activity  of  the 
functions  of  the  brain  and  other  organs.  True  plethora  is  to  be  deter- 
mined by  the  symptomatic  phenomena  which  have  been  mentioned,  taken 
in  connection  with  the  evidence  afforded  by  the  pulse,  and  other  symp- 
toms, of  an  unobstructed,  free  circulation,  with  the  activity  of  the  diges- 
tive and  assimilative  functions,,  and  the  existence  of  one  or  more  of  the 
conditions  under  which  this  morbid  condition  is  known  to  be  produced. 
A  microscopical  examination  of  the  blood  may  suffice  to  determine  the 
existence  of  plethora,  if  the  observer  be  sufficiently  practised  to  decide 
whether  the  red  globules,  in  several  successive  specimens,  are  in  excess 
or  not.  It  may  be  determined  by  a  quantitative  analysis,  but  the  process 
is  too  tedious  and  delicate  for  ordinary  clinical  purposes. 

As  regards  the  essential  pathological  nature  of  plethora,  all  that  can  be 
said  is,  it  consists  in  a  hypergenesis  of  the  most  important  of  the  organ- 
ized or  corpuscular  constituents  of  the  blood,  the  red  globules.  The  patho- 
logist might  expect  to  explain  this  morbid  condition  more  fully,  if  the 
physiologist  were  able  to  tell  us  where  and  by  what  process  the  red  globules 
are  normally  produced. 

Ansemia. 

A  morbid  diminution  of  the  red  globules  of  the  blood  constitutes  anaemia. 
The  etymology  denotes  diminution  of  the  mass  of  blood,  but  convention- 
ally, the  term  is  used  to  signify  reduction  of  the  quantity  of  red  globules. 
Spanaemia  is  sometimes  used  in  the  same  sense.  In  this  definition  of 
anaemia  the  sense  of  the  term  is  restricted  to  a  morbid  condition  of  the 
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blood.  The  term  is  also  used  to  denote  a  deficiency  of  blood,  and  espe-' 
cially  of  arterial  blood,  in  different  organs.  Thus,  it  is  customary  to  say, 
anaemia  of  the  brain,  of  the  liver,  etc.  In  this  sense  the  term  denotes  a 
condition  the  opposite  of  hyperaemia  or  congestion.  Ixchsemia  is  a  term 
used  to  denote  a  local  anaemia.  We  are  here  to  consider  anaemia  as  a 
morbid  condition  of  the  blood. 

The  purest  exemplification  of  anaemia  is  afforded  by  cases  in  which  it 
has  been  produced  by  copious  hemorrhages  or  repeated  bloodlettings.  It 
is  not  easy  to  effect,  except  for  a  transient  period,  a  considerable  reduc- 
tion in  the  mass  of  blood.  After  a  loss  by  hemorrhage  or  bloodletting, 
the  quantity  of  liquid  which  has  escaped  is  quickly  replaced,  but  the  red 
globules  are  not  so  speedily  renewed,  and,  hence,  the  latter  continue,  for 
a  greater  or  less  period,  to  be  deficient.  This  condition  is  one  of  the  forms 
of  so-called  impoverished  or  poor  blood.  The  degree  of  impoverishment 
varies.  The  proportion  of  red  globules  has  been  observed  to  fall  below 
the  normal  range  (120  to  130  in  1000  parts)  to  70,  60,  and  even  21  to 
1000  parts. 

Anaemia  is  of  frequent  occurrence.  It  is  incident  to  a  variety  of  dis- 
eases. It  gives  rise  to  a  multiplicity  of  morbid  phenomena.  It  is  a  con- 
dition highly  important  for  the  physician  to  appreciate  and  recognize.  The 
knowledge  of  this  condition,  obtained  within  late  years,  constitutes  one  of 
the  most  striking  of  the  characteristics  of  modern  medicine,  in  view  of  its 
importance  in  medical  practice.  The  condition  occurs  much  more  fre- 
quently than  its  opposite,  viz.,  plethora. 

In  general  terms,  the  pathological  effects  of  anaemia  are  the  reverse  of 
those  due  to  plethora.  The  power  of  the  circulation  is  diminished,  and 
there  is  a  deficiency  of  the  functional  energy  of  different  organs  ;  the  latter 
is  more  marked  in  different  organs  according  to  the  quantity  of  blood 
which  they  receive  in  health.  The  phenomena  denote  these  effects.  The 
temperature  is  lessened.  Anaemic  patients  have  coolness  of  the  surface, 
and  especially  cold  extremities.  They  are  not  so  able  to  resist  cold  as  the 
plethoric.  The  action  of  the  heart  is  feeble ;  the  pulse  is  small,  weak,  com- 
pressible. The  action  of  the  heart  is  easily  disturbed,  becoming  rapid  from 
slight  causes,  and  frequently  irregular.  The  mental  energy  is  diminished  ; 
persons  are  not  adequate  to  the  intellectual  efforts  of  which  they  are  capa- 
ble in  health.  The  strength  of  will  and  determination  of  purpose  are 
impaired.  The  vital  functions  are  languidly  performed.  The  muscular 
strength  is  diminished  ;  fatigue  follows  moderate  or  slight  exercise.  The 
surface  is  generally  pallid  from  the  deficiency  of  the  haematin  or  coloring 
matter  contained  in  the  red  globules.  This  pallor  is  apparent  in  the  face, 
and  especially  the  prolabia.  The  mucous  membranes  accessible  to  view 
have  less  redness  than  in  health.  The  countenance  may  at  once  denote 
the  existence  of  anaemia  if  the  condition  be  marked.  It  is,  however,  im- 
portant to  state  that  in  some  persons  who  have  an  unusual  vascularity  of 
the  face,  anaemia  may  exist,  as  determined  by  physical  signs  and  the  pa- 
thological effects,  not  only  without  notable  pallor,  but  even  with  a  rosy 
complexion.  In  some  cases  pallor  of  the  prolabia  is  noticeable  in  the 
morning,  or  when  the  patient  is  fatigued,  disappearing  under  excitement. 
The  urine  frequently  has  a  low  specific  gravity,  owing  to  a  deficiency  of 
urea ;  and  it  is  often  notably  limpid  from  a  deficiency  of  pigment,  a  fact 
which  may  be  cited  as  going  to  show  that  the  coloring  matter  of  the  urine 
is  derived  from  the  red  globules  of  the  blood. 

It  induces  a  multiplicity  of  morbid  phenomena,  arising  from  disordered 
action  of  the  nervous  system.  The  relations  of  the  blood  to  the  functional 
activity  of  the  nervous  system  are  strikingly  shown  in  the  phenomena 
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pertaining  to  the  latter,  which  spring  directly  from  morbid  conditions  of 
the  former.  And  the  special  relations  between'the  red  globules  and  the 
nervous  system  are  shown  by  the  phenomena  incident  to  anaemia.  These 
phenomena  are  numerous  and  diversified.  The  more  frequent  and  promi- 
nent are  as  follows  :  Mental  depression,  anxiety  respecting  health,  hypo- 
choiidriasis,  irritable  temper,  want  of  buoyancy  and  energy,  a  feeling  of 
lassitude,  and  a  painful  sense  of  inertia  or  indolence.  There  is  apt  to  be 
a  t'rding  of  incapacity  for  muscular  exertion  greater  than  the  actual  loss 
of  muscular  power.  The  physical  and  mental  powers  are  especially  de- 
pressed during  the  process  of  digestion.  Palpitations  frequently  occur, 
so  that  organic  disease  of  the  heart  may  be  suspected  by  those  not  con- 
versant with  physical  means  of  diagnosis,  and  is  greatly  feared  by  the 
patient.  Neuralgia  in  various  situations  is  apt  to  occur,  and  in  females 
hyperaesthesia  of  the  abdominal  walls,  simulating  peritonitis.  The  varied 
symptoms  which  have  been  heretofore  described  as  belonging  to  spinal 
irritation,  are  likely  to  occur  in  connection  with  anaemia.  It  sustains  a 
causative  relation  to  nearly  all  the  functional  affections  of  the  nervous 
system  embraced  under  the  head  of  the  neuroses.  A  large  proportion  of 
persons  affected  with  any  one  or  more  of  this  class  of  maladies  are  anaemic ; 
and,  conversely,  a  large  proportion  of  anaemic  persons  become  affected 
with  neurotic  disorders.  It  is  highly  important  that  this  pathological 
element  be  taken  into  account  in  the  management  of  the  neuroses.  When 
it  occurs  independently  of  the  various  affections  with  which  it  is  connected 
incidentally,  it  is  characterized  especially  by  phenomena  relating  to  the 
nervous  system.  These  phenomena  may  be  said  to  constitute  the  patho- 
logical expression  of  this  morbid  condition  of  the  blood. 

If  it  be  asked,  what  is  the  explanation  of  the  occurrence  of  these  pheno- 
mena in  consequence  of  a  diminution  of  the  red  globules,  the  pathologist 
can  only  say  that  he  may  hope  to  answer  the  question  when  the  physio- 
logist is  able  to  explain  the  normal  relation  between  the  presence  of  the 
red  globules  and  the  functions  of  the  nervous  system.  Pathological  facts 
show  that  an  essential  relation  does  exist  between  these  two  anatomical 
elements  of  the  body ;  the  nervous  system  depends  on  this  blood-consti- 
tuent for  the  manifestations  of  healthy  life,  and,  hence,  a  deficiency  occa- 
sions manifestations  of  disordered  life,  or  morbid  vital  phenomena. 

The  causes  of  anaemia,  when  it  exists  independently  of  the  various  affec- 
tions with  which  it  is  associated,  are  frequently  obvious,  but  in  some 
instances  they  are  not  assignable.  It  is  a  result  of  hemorrhages  from 
wounds,  flooding  after  labor  and  in  cases  of  menorrhagia,  or  of  injudicious 
bloodletting.  It  may  proceed  from  deficient  alimentation ;  the  food  being 
insufficient  in  quantity  or  not  sufficiently  rich  in  alimentary  principles. 
It  is  caused  by  a  loss  of  certain  of  those  elements  of  the  liquor  sanguinis, 
or  blood-plasma,  which  are  necessary  to  the  production  of  red  globules. 
Thus,  frequent  causes  are  prolonged  lactation,  and  a  rapid  succession  of 
pregnancies.  The  obvious  causes  may  be  arranged  into  three  classes  just 
stated,  viz.,  First,  causes  which  involve  an  actual  loss  of  red  globules,  as 
in  hemorrhages ;  second,  causes  involving  a  defective  supply  of  materials 
for  assimilation  ;  and,  third,  causes  which  occasion  expenditure  of  those 
constituents  of  the  liquor  sanguinis  on  which  the  production  of  red  glo- 
bules is  dependent. 

The  causes  are  not  always  apparent.  Anaemia  is  apt  to  occur  in  females 
at  or  near  the  age  of  puberty,  when  there  has  been  no  loss  of  blood,  no 
deficienc}r  in  alimentary  supplies,  and  no  unusual  expenditure  of  blood- 
plasma.  Under  these  circumstances,  it  is  the  prominent  feature  of  the 
affection  to  which  the  name  chlorosis  was  applied  before  the  anaemic 
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condition  was  fully  understood.  If  this  name  be  retained,  it  should  be 
considered  as  denoting  anaemia  occurring  under  the  circumstances  just 
stated.  It  appears  to  be  in  some  way  connected  with  the  evolution  of  the 
reproductive  functions.  In  some  cases  it  may  be  accounted  for  by  the 
derangement  of  the  assimilative  functions  at  this  period.  In  these  cases 
the  appetite  is  poor,  the  digestion  disturbed,  and  there  is  apt  to  be  a  crav- 
ing for  indigestible,  innutritive  substances,  such  as  chalk,  slate,  coal,  etc. 
Addison  has  described  cases  of  anaemia  occurring  without  any  obvious 
causation,  accompanied  by  general  debility  which  progressively  increases, 
at  length  ending  fatally  without  appreciable  lesions  of  any  of  the  vital 
organs.  Cases  of  this  kind  are  occasionally  met  with,  especially  in  hospital 
practice.  Addison  distinguishes  them  as  cases  of  "  idiopathic  fatal  anae- 
mia." In  a  certain  proportion  of  these  cases,  the  surface  of  the  body,  to 
a  greater  or  less  extent,  assumes  a  dark  discoloration  or  a  bronzed  appear- 
ance, and  in  several  successive  cases  the  suprarenal  capsules  were  found 
to  be  more  or  less  disorganized.  Addison  inferred  from  these  facts  a 
pathological  connection  between  disease  of  the  suprarenal  capsules,  and 
the  bronzed  hue  of  the  skin.  Clinical  observation,  however,  shows  that 
the  two  events  are  not  uniformly  associated. 

In  a  large  proportion  of  the  cases  in  which  anaemia  exists,  it  is  incidental 
to,  or  a  pathological  element  of,  some  other  affection.  And,  as  thus  asso- 
ciated, it  may,  or  may  not,  claim  the  special  attention  of  the  practitioner. 
Of  the  great  number  of  diseases  with  which  it  it  connected,  either  con- 
stantly or  frequently,  the  following  list  will  embrace  the  more  prominent : — 

1.  Tuberculosis. — Anaemia  is  generally  early  developed  in  tuberculous 
affections,  and  may  precede  the  deposit  of  tubercle. 

2.  Carcinoma. — The  pale,  waxy,  or  straw-colored   complexion  which 
characterizes  some  cases  of  carcinomatous  disease,  denotes  anaemia. 

3.  The  affections  embraced  under  the  name  Bright's  disease. — Associated 
with  oedema  of  the  face,  the  pallid  complexion  of  anaemia  becomes  quite 
characteristic  of  these  affections.     The  blood-changes  which  belong  to 
these  affections  (to  be  hereafter  considered)  lead  to  diminution  of  the  red 
globules. 

4.  A  host  of  affections  which  involve  expenditure  of  other  constituents 
of  the  blood  than  the  corpuscles,  i.  e.,  constituents  of  the  liquor  sanguinis. 
Such  as  chronic  dysentery  and  diarrhoea,  chronic  pleurisy,  purulent  for- 
mations in  any  part  of  the  body,  leucorrhcea,  etc. 

5.  Affections  which   involve  loss  of  corpuscles,  or  hemorrhage,  viz., 
menorrhagia,  hemorrhoids,  haematemesis,  etc 

6.  Affections  compromising  the  assimilative  functions  by  occasioning 
indigestion,  vomiting,  loss  of  appetite,  etc. 

7.  Certain  affections  of  the  liver,  and  especially  cirrhosis.     It  has  been 
supposed  that  the  red  globules  are  produced  within  the  liver.     If  this  be 
true,  diseases  of  this  viscus  may  lead  to  their  diminution  by  interfering 
with  their  production.    But  in  cirrhosis  this  effect  is  due.  in  a  measure,  to 
the  obstruction  to  the  introduction  of  fresh  alimentary  supplies  brought 
by  the  portal  vein. 

8.  The  periodical  fevers,  if  protracted.     The  special  cause  of  these 
fevers  may  induce  anaemia  even  where  the  fevers  are  not  developed.     Per- 
sons inhabiting   regions  called  malarious  are   apt  to   become   anaemic, 
although  they  do  not  experience  fever. 

Certain  mineral  substances  introduced  into  the  system  lessen  the  red 
globules  in  a  notable  degree.  This  is  true  of  lead.  Ana?mia  is  a  pretty 
constant  element  of  saturine  diseases ;  and  it  is  observed  in  persons  ex- 
posed to  lead  emanations  before  becoming  affected  with  the  characteristic 
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diseases.  The  same  is  true  of  mercury.  M  ercurialization  quickly  reduces 
the  quantity  of  red  globules  in  a  marked  degree. 

The  diagnostic  criteria  of  anaemia  are:  First,  deficiency  of  the  normal 
coloration  of  the  surface,  due  to  the  coloring  principle  which  belongs  to 
tin1  ha'matin  in  the  red  globules.  The  defective  color,  or  pallor,  is  gene- 
rally manifest  on  the  ears,  the  face,  and  especially  the  prolabia;  it  is  also 
apparent  on  the  inner  surface  of  the  mouth  and  on  the  tongue.  Second, 
weakness  of  the  vittd  organs,  denoted  by  symptoms  which  observation 
shows  to  be  associated  with  paucity  of  the  red  globules.  Third,  more  or 
less  of  the  phenomena  pertaining  to  the  nervous  system  which  have  been 
mentioned.  Fourth,  the  presence,  frequently,  of  obvious  adequate  causes, 
such  as  loss  of  blood,  lactation,  frequent  child-bearing ;  or,  of  affections, 
to  the  natural  history  of  which  anaemia  belongs.  Fifth,  the  microscopical 
appearance  of  the  blood,  the  red  globules  appearing  to  be  fewer  than  in 
health.  Sixth,  the  evidence  afforded  by  a  quantitative  analysis ;  but  this 
is  too  difficult  to  be  available  for  ordinary  clinical  purposes. 

To  the  foregoing  are  to  be  added  the  following  physical  signs.  A 
bellows  murmur  at  the  base  of  the  heart  and  in  the  larger  arteries,  caro- 
tid, the  subclavian,  etc.  This  murmur  accompanies  the  first  or  sj^stolic 
sound  of  the  heart,  and  is  usually  soft.  To  constitute  evidence  of  anaemia, 
there  must  be  wanting  the  signs  of  organic  lesion  of  the  heart  and  large 
vessels.  In  conjunction  with  this  murmur,  a  continuous  humming  sound, 
sometimes  musical,  is  heard  when  the  stethoscope  is  applied  over  the  neck, 
especially  on  the  right  side,  due  to  the  movement  of  the  blood  in  the  veins, 
called  the  venous  hum,  or,  after  the  French,  the  bruit  de  diable.  These 
murmurs  are  distinguished  from  those  denoting  lesions,  as  inorganic  or 
anaemic  murmurs.  The  arterial  murmur  is  present  in  only  a  certain  pro- 
portion of  cases ;  but  the  venous  hum  may  be  found  almost  invariably, 
in  cases  of  anaemia,  if  certain  rules  be  observed  in  looking  for  it.  The 
rules  referred  to  are  the  following :  the  patient  should  be  sitting  or  stand- 
ing with  the  head  turned  as  far  as  possible  to  the  left  without  turning  the 
body,  and  the  stethoscope  is  to  be  applied  posterior  to  the  sterno-cleido- 
mastoid  muscle.  Observing  these  rules,  my  experience  has  led  me  to  con- 
sider the  venous  hum  as  a  very  reliable  sign  of  anosmia ;  that  is,  it  is 
almost  invariably  present  if  anaemia  exist,  and  it  is  generally  wanting  if 
anaemia  does  not  exist.  Its  disappearance,  when  cases  of  anaemia  are 
under  treatment,  is  evidence  of  the  removal  of  the  anaemic  state,  and  in 
this  way  attention  to  this  sign  is  of  practical  value. 

With  reference  to  therapeutics,  anaemia  constitutes  a  special  indication 
for  treatment  when  it  occurs  independently  of  other  affections,  or  when  it 
is  associated,  as  a  prior  and  causative  morbid  condition,  with  disorders  of 
the  nervous  system.  When  it  is  an  element  of  other  affections,  it  contri- 
butes, in  a  greater  or  less  degree,  to  their  pathological  effects,  and  claims 
a  certain  share  of  attention.  When  it  exists  alone,  or  with  disorders  to 
which  it  has  given  rise,  it  is  generally  a  remediable  condition  ;  but  it  is 
otherwise  when  associated  with  such  affections  as  tuberculosis,  carcinoma, 
Bright's  disease,  etc.  If  not  associated  with  affections  of  the  kind  just 
named,  the  nutrition  of  the  body  may  not  be  impaired,  and  it  is  not  incom- 
patible with  notable  embonpoint.  When  it  is  the  chief  condition  to  be 
met  therapeutically,  the  first  objects  are  to  ascertain  and  remove,  if  practi- 
cable, the  cause  or  causes  on  which  it  depends.  The  next  object  is  to 
employ  measures  to  restore  the  normal  quantity  of  red  globules.  These 
measures  consist  of,  first,  a  nutritious  alimentation,  into  which  meat  should 
enter  largely ;  second,  the  use  of  tonics  and  stimulants  to  render  the 
digestive  functions  more  active  ;  third,  iron  as  a  special  remedy — the  effect 
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of  which  is  often  remarkable ;  and,  fourth,  a  regimen  calculated  to  increase 
the  energy  of  the  assimilative  functions,  consisting  of  exercise  in  the  open 
air,  recreation,  etc.  These  different  measures  are,  of  course,  to  be  combined. 
Manganese  appears  to  have  an  effect  in  cases  of  anaemia  analogous  to  that 
of  iron,  and  may  be  given,  if  chalybeate  remedies  are  not  well  borne,  or  if 
they  prove  inefficient.  As  the  anaemic  condition  may  coexist  with  any 
disease ;  in  other  words,  as  persons  affected  by  anaemia  may  contract  a 
variety  of  diseases,  its  existence  or  otherwise  is  always  to  be  considered, 
and  its  coincidence  with  different  diseases  may  modify  materially  their 
treatment.  Bloodletting,  and  other  measures  which  tend  to  impoverish 
the  blood,  as  a  rule,  are  injudicious,  whatever  may  be  the  disease,  if  it 
occur  in  an  anaemic  subject.  And  measures  addressed  to  the  anaemia 
may  be  called  for  in  certain  cases  of  disease,  when,  occurring  in  a  person 
not  ansemic  or  plethoric,  the  same  disease  might  claim  measures  of  a  quite 
different  character. 

When  simple  anaemia  exists,  and  the  cause  producing  it  has  ceased,  as 
after  a  hemorrhage,  the  reproduction  of  red  globules  under  efficient  mea- 
sures of  treatment  is  rapid.  Robin  says,  after  bleeding  an  animal  largely, 
the  return  of  globules  may  be  almost  observed  from  hour  to  hour.  Simon 
states  that,  in  the  case  of  a  chlorotic  girl,  an  analysis  of  the  blood  gave,  of 
globulin,  in  a  thousand  parts,  30.860,  and,  of  haematin,  1.431.  In  seven 
weeks,  during  which  period  she  had  taken  two  ounces  of  the  tincture  of 
iron  and  sixty-four  grains  of  the  metal,  the  proportion  of  globulin  had 
increased  to  90.810,  and  of  haematin  to  4.598.  "  Before,  she  was  pale  and 
her  lips  colorless ;  now,  she  presented  really  a  blooming  appearance."  In 
two  cases  given  by  Andral  and  Gavarret,  the  red  globules  were  increased, 
under  the  use  of  iron,  in  one  case  from  46  to  97,  in  a  thousand  parts,  in 
four  weeks,  and  in  the  other  case  from  49  to  64  in  three  weeks.  Pure 
anaemia,  with  our  present  knowledge  of  tonic  and  analeptic  medication, 
affords  an  excellent  opportunity  to  display  the  resources  of  medical  art. 

Of  the  manner  in  which  the  causes  of  anaemia,  exclusive  of  hemorrhage, 
occasion  diminution  of  the  red  globules,  all  that  can  be  said,  with  our 
present  knowledge,  is,  that  they  generally  appear  to  act  by  impairing  the 
liquor  sanguinis.  Further  than  this  the  pathologist  cannot  go  until  the 
physiologist  explains  how  and  where  the  red  globules  are  formed  from  the 
elements  of  the  blood-plasma  in  health. 

Anaemia  is  of  more  frequent  occurrence  in  the  female  than  in  the  male. 
One  reason  for  this  is,  the  normal  proportion  of  red  globules  is  some- 
what larger  in  the  male.  Another  reason  is  to  be  found  in  the  fact  that, 
of  the  causes  giving  rise  to  this  morbid  condition,  several  are  peculiar  to 
females,  viz.,  menorrhagia,  leucorrhcea,  lactation,  and  child-bearing. 

Changes  in  the  Conformation  and  Composition  of  Red 

Globules. 

The  foregoing  morbid  conditions  relate  to  the  quantity  of  the  red  glo- 
bules. The  question  now  arises,  whether  these  bodies  are  not  liable  to 
changes  as  regards  their  conformation  and  their  composition. 

The  red  globules  have  a  definite  form  and  size,  with  a  certain  range  of 
variation  within  the  limits  of  health.  They  are  circular  and  biconcave, 
with  a  regular  contour.  In  size  they  vary  from  -g^nn  to  ^Vtf  of  an  inch 
in  diameter.  Anatomists  are  not  agreed  whether  they  are  cells  or  solid 
bodies.  They  are  generally  regarded  as  cells ;  but  Robin  and,  also, 
other  distinguished  microscopists  of  the  present  time,  regard  them  as 
solid  or  semi-solid  bodies.  When  brought  into  contact  with  different 
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substances  out  of  the  body,  they  are  found  to  be  readily  altered  in  form, 
size,  ami,  of  necessity,  in  composition.  They  imbibe  water  by  endosmosis, 
becoming  swelled  and  globular.  In  some  fluids  they  part  with  a  portion 
of  t  lu-ir  water  by  exosmosis,  becoming  indented,  losing  their  regular  con- 
tour, and  sometimes  presenting  a  wrinkled  appearance  over  their  whole 
surface.  The  latter  changes  occur  when  the  globules  are  contained  in  urine, 
and  may  be  witnessed  under  the  microscope  by  adding  a  few  drops  of 
perspiration.  Again,  the  globules  are  composed  of  several  constituents, 
the  more  important  being  an  albuminous  substance  externally,  forming 
the  cell-wall  in  the  opinion  of  those  who  regard  them  as  cells,  and  a  sub- 
stance, called  hoematin,  in  which  resides  the  coloring  matter,  together  with 
iron,  fatty  matter,  etc.  Now,  the  form,  size,  and  composition  of  these 
organized  bodies  are  doubtless  adapted  to  certain  physiological  ends  of 
more  or  less  importance  in  the  economy.  And,  since  they  are  so  easily 
altered  out  of  the  body,  it  may  be  inferred  that  changes  in  the  liquid  in 
which  they  are  suspended  (the  liquor  sanguinis)  must,  of  necessity,  give 
rise  to  various  alterations  of  their  size,  form,  and  composition.  This  is  a 
rational  supposition,  but,  in  the  existing  state  of  our  knowledge,  pathology 
is  wanting  in  ascertained  facts.  Their  respiratory  function,  that  is,  their 
capacity  for  absorbing  oxygen,  is  destroyed  by  certain  poisons,  e.  g.  car- 
bonic oxide,  received  with  the  inspired  air,  or  added  out  of  the  body.  The 
effects  of  various  reagents  out  of  the  body  have  been  studied  ;  but  the 
circumstances  in  the  living  body  are  so  widely  different,  that  we  cannot 
infer  the  same  effects  to  be  produced  when  the  same  reagents  are  admin- 
istered as  remedies,  or  to  lower  animals  for  the  sake  of  experiments.  In- 
deed, experiments  of  injecting  into  the  bloodvessels  various  substances 
have  shown  the  results  to  be  different  from,  and  sometimes  quite  the 
reverse  of,  those  produced  by  applying  the  same  substances  out  of  the 
body.  Future  researches  may  lead  to  discoveries  which  will  be  found  to 
have  important  pathological  bearings  ;  but,  at  present,  no  positive  conclu- 
sions are  warrantable. 

A  morbid  condition  of  the  red  globules  incident  to  inflammation  may 
be  here  noticed.  These  bodies  appear  normally  to  exude  a  viscid  or  sticky 
substance  in  small  quantity.  This  causes  them  to  adhere  in  rolls  or  piles, 
presenting  under  the  microscope  an  appearance  compared  to  that  of  rows 
of  coin.  In  the  morbid  state  of  the  blood  which  belongs  to  inflammatory 
diseases,  this  exudation  takes  place  in  an  abnormal  quantity  ;  hence,  there 
is  a  notable  tendency  to  adhere  in  rows.  A  drop  of  blood  under  the  micro- 
scope may  thus  furnish  a  diagnostic  sign  of  inflammation. 

A  p  n  oe  a. 

The  blood  contains  in  health  certain  gases,  viz.,  oxygen,  carbonic  acid, 
and  nitrogen.  The  red  globules  are  agents  which  absorb  and  transport 
these  gases.  The  oxygen  of  the  blood  exists  exclusively  in  the  globules, 
although  the  functional  capacity  of  the  latter  to  absorb  this  gas  depends 
in  a  considerable  degree  upon  the  serum  of  the  blood.  Carbonic  acid  is 
held  in  solution  by  the  blood-plasma  as  well  as  by  the  red  globules,  the 
capacity  of  the  former  to  absorb  this  gas  depending  on  the  presence  of 
the  carbonate  and  phosphate  of  soda.1  Oxygen  and  carbonic  acid  are  re- 
ceived and  expelled  through  the  lungs,  the  interchange  of  gases  with  the 
atmosphere  being  necessary  to  the  perfection  of  the  blood,  and  constitu- 
ting the  function  called  H.EMATOSIS.  When  these  processes  are  interrupted, 

1  Robin,  Leqons  sur  les  Huuieurs. 
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the  normal  condition  of  the  blood,  as  respects  the  gases  just  named,  is 
exchanged  for  a  morbid  condition.  The  blood  does  not  undergo  the  con- 
version from  venous  into  arterial ;  it  presents,  in  the  arteries,  the  dark 
color,  and  essentially  the  composition  and  properties  of  venous  blood.  It 
is  incapable  of  sustaining  life.  This  morbid  condition  of  the  blood  has 
been  called  asphyxia,  a  term  signifying  absence  of  pulse ;  a  more  correct 
term,  now  more  frequently  used,  is  apnoea,  signifying  deficiency  of  breath. 
Any  cause  impeding  respiration  may  occasion  apnoea.  It  is  the  mode  of 
dying  in  the  fatal  cases  of  a  considerable  number  of  diseases. 

Deficiency  of  oxygen  is  the  essential  feature  of  apnoea,  giving  rise  to 
phenomena  which  will  be  considered  under  the  head  of  modes  of  dying. 
An  excess  of  oxygen  in  the  blood  is  probably  never  an  element  of  disease. 
An  excess  of  carbonic  acid  obtains  whenever  the  respiratory  function  is 
compromised,  and  this  is  an  element  of  apncea.  It  is  difficult  to  say  what 
pathological  effects  are  due  to  an  accumulation  of  carbonic  acid,  and  what 
to  deficiency  of  oxygen,  but  the  latter  undoubtedly  has  the  larger  amount 
of  agency  in  giving  rise  to  the  phenomena  of  apnoea.  Regarding  apnoea 
as  consisting  in  a  deficiency  of  oxygen  in  the  red  globules,  the  most  com- 
plete type  of  this  pathological  condition  is  afforded  in  cases  of  death  from 
the  inhalation  of  the  carbonic  oxide,  this  gas,  when  absorbed  by  the  glo- 
bules, displacing  completely  the  oxygen. 

With  our  present  knowledge  of  nitrogen  in  the  blood,  nothing  is  to  be 
said  of  its  pathological  relations. 

Leucocythemia. 

Of  the  known  morbid  conditions  affecting  the  organized  or  corpuscular 
constituents  of  the  blood,  those  which  relate  to  the  red  globules  are  the 
most  frequent.  There  is  but  one  morbid  condition  relating  to  the  white 
or  colorless  globules  as  yet  ascertained  ;  this  consists  in  their  abnormal 
multiplication.  The  white  globules  are  spherical  bodies  larger  than  the 
red  globules,  nearly  double  in  size,  and  they  are  vastly  less  numerous.  It 
is  estimated  that  in  health  they  are  in  the  proportion  of  one  to  from  300 
to  450  red  globules.  A  point  of  importance,  as  regards  its  pathological 
bearing,  is  their  resemblance  to  pus-globules.  So  closely  do  the  two  re- 
semble each  other  that  the  most  practised  microscopical  observers  declare 
their  inability  to  distinguish  the  one  from  the  other.  Robin  and  others 
regard  them  as  essentially  identical,  and,  as  already  stated,  include  both 
under  the  name  leucocytes.  According  to  the  observations  of  Conheim, 
which  seem  to  have  been  corroborated  by  those  of  other  histologists,  when- 
ever suppuration  takes  place  in  any  part,  the  pus  consists,  in  part  at 
least,  of  the  white  corpuscles  of  the  blood,  or  leucocytes,  which  migrate 
through  the  walls  of  the  vessels,  without  solution  of  continuity.  Con- 
heim and  others  affirm  that  this  migration  is  demonstrable  by  direct  mi- 
croscopical observation.  If  this  be  established  it  is  certainly  a  highly  im- 
portant discovery,  and  it  settles,  of  course,  the  question  concerning  the 
identity  of  the  white  corpuscles  of  the  blood  with  the  pus-globules ;  the 
latter  are,  in  fact,  the  white  corpuscles  situated  without  the  vessels. 

For  our  knowledge  of  the  morbid  condition  consisting  in  an  increase 
of  the  number  of  white  globules,  we  are  indebted  to  the  microscope.  The 
existence  of  such  a  condition  was  pointed  out  by  two  microscopical  ob- 
servers who  were  led  to  the  discovery,  independently  of  each  other,  in  the 
same  year  (1845),  viz.,  Bennett  and  Virchow.  Yirchow  designated  the 
condition  Leukaemia,  a  term  signifying  white  blood.  Bennett  applied  to 
it  the  name  Leucocyrhemia,  signifying  white  blood-cells.  The  latter  is  the 
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better  term,  and  is  in  common  use.  Both  observers  at  first  supposed  the 
abnormal  appearance  of  the  blood  to  be  due  to  the  presence  of  pus. 

A  certain  amount  of  increase  in  the  number  of  white  globules  is  not 
uncommon  in  pregnancy  and  in  various  affections.  In  order  to  constitute 
leucocythemia,  the  increase  should  be  considerable,  amounting  to  a  ratio 
of,  at  least,  1  to  20  of  the  red  globules.  Cases  have  been  observed  in 
which  the  ratio  was  much  larger  than  this,  amounting  to  an  equal  number 
of  both,  and  the  white  even  preponderating  over  the  red  globules.  In  all 
cases  the  red  globules  are  diminished,  and  the  relatively  morbid  dispro- 
portion is  owing  in  part  to  this  fact.  In  well-marked  cases  the  gross  ap- 
pearance of  the  blood  undergoes  a  notable  change.  It  acquires  a  reddish- 
gray  or  a  chocolate  color.  This  is  particularly  observable,  after  death,  in 
the  blood  contained  in  the  cerebral  veins  and  sinuses. 

This  morbid  condition  of  the  blood  is  associated  very  constantly  with 
enlargement  of  the  spleen,  frequently  with  enlargement  of  the  liver,  and, 
in  a  certain  proportion  of  cases,  the  lymphatic  glands  of  the  neck,  axilla, 
groin,  etc.,  become  more  or  less  enlarged.  A  distinction  has  been  made 
by  Virchow  into  splenic  and  lymphatic  leucocythemia,  the  former  being 
characterized  by  enlargement  of  the  spleen,  and  the  latter  by  enlargement 
of  the  lymphatic  glands.  Some  cases,  however,  are  characterized  by  en- 
largement of  both  the  spleen  and  the  lymphatic  glands.  In  a  majority  of 
cases  the  spleen  is  alone  affected.  The  lymphatic  glands  are  rarely  affected 
alone,  that  is,  without  splenic  enlargement.  It  is  stated  that  the  lymphatic 
variety  is  also  characterized  by  notable  augmentation  of  the  small  white 
bodies- called  globulins ;  these  are  also  increased  in  number,  but  in  a  less 
degree,  in  the  splenic  variety.  Virchow  states  that  in  the  splenic  variety  the 
white  globules  are  voluminous  and  have  nuclei ;  whereas,  in  the  lymphatic 
variety  the  globules  are  small.  A  pathological  connection  of  some  sort 
undoubtedly  exists  between  the  enlargement  of  the  parts  named  and  the 
morbid  condition  of  the  blood.  What  the  nature  of  this  connection  is, 
with  our  present  knowledge,  can  only  be  conjectured. 

Patients  affected  with  leucocythemia  are,  as  already  stated,  anaemic. 
They  present  the  pallor  of  annemia,  together  with  the  phenomena  symp- 
tomatic of  that  condition.  Febrile  movement  characterizes  certain  cases, 
and  in  these  cases  the  vital  forces  are  rapidly  impaired,  and  death  takes 
place  by  exhaustion.  Diarrhoea  is  apt  to  occur  in  this  class  of  cases. 
Other  cases  are  characterized  by  hemorrhages  occurring  from  the  nasal 
passages  or  in  other  situations  ;  and  the  loss  of  blood  may  be  sufficient  to 
prove  the  immediate  cause  of  death.  Dyspnoea,  independently  of  any  ap- 
preciable lesions  of  the  chest,  has  been  observed.  Diminution  of  the  vital 
forces,  progressing  more  or  less  rapidly,  belongs  to  the  history  of  this 
condition,  which  ends  fatally  sooner  or  later.  It  is  doubtful  if  recovery 
ever  takes  place  in  cases  in  which  the  condition  is  well  marked.  The  ave- 
rage duration,  before  a  fatal  result,  is  estimated  by  Trosseau  to  be  about 
thirteen  or  fourteen  months. 

This  condition  may  be  suspected  when  the  appearance  and  other  phe- 
nomena of  anaemia  are  associated  with  considerable  enlargement  of  the 
spleen  or  lymphatic  glands.  It  is,  however,  to  be  borne  in  mind  that 
simple  anaemia  may  occur  under  these  circumstances  without  leucocythe- 
mia. Enlargement  of  the  spleen,  as  is  well  known,  occurs  not  very  unfre- 
quently  as  a  sequel  of  intermitting  fever,  and  anaemia  generally  coexists  ; 
but  observation  shows  that  leucocythemia  is  developed  very  rarely  in 
these  cases.  The  diagnostic  criterion  is  the  evidence  of  the  augmented 
number  of  white  globules  afforded  by  microscopical  examinations  of  the 
blood.  Several  specimens  should  be  examined  under  the  microscope; 
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and  it  is  to  be  recollected  that,  to  constitute  leucocythemia,  the  proportion 
of  white  to  red  globules  should  at  least  be  as  great  as  1  to  20.  An  increase, 
in  the  number  of  white  globules  more  or  less,  but  not  sufficiently  to  con- 
stitute leucocythemia,  is  not  uncommon.  According  to  Yirchow,  the 
number  is  increased  whenever  the  lymphatic  glands  are  the  seat  of  irrita- 
tion. An  increase,  to  cite  examples,  takes  place  in  typhoid  fever,  in  cases 
of  cancer  when  the  lymphatic  glands  become  involved,  and  in  cases  of 
malignant  erysipelas  with  enlargement  of  these  glands. 

After  death,  in  cases  of  leucocythemia,  the  right  cavities  of  the  heart 
and  the  large  vessels  are  sometimes  found  to  contain  yellow  or  yellowish- 
green  collections,  soft  and  viscous,  resembling  very  thick  pus.  These  are 
formed  chiefly  by  an  aggregation  into  masses  of  white  globules.  Similar 
puriform  collections  are  found  in  the  veins  in  different  situations,  but  es- 
pecially in  the  veins  of  the  cerebral  meninges.  If  blood  be  drawn  during 
life,  the  coherent  white  globules  form  soft  masses,  or  a  layer,  of  a  gray  or 
reddish-gray  color,  attached  to  the  fibrinous  crust  at  the  upper  surface  of  the 
red  clot ;  and  if  the  fibrin  be  separated  by  beating  the  blood  with  twigs,  the 
residue  being  left  at  rest  for  some  time  in  a  narrow  vessel,  the  white 
globules  collect  into  a  milky  or  puriform  layer  at  the  upper  part  of  the 
vessel,  the  red  globules,  from  their  specific  gravity,  falling  to  the  bottom 
of  the  vessel. 

The  question  arises,  whether  there  are  sufficient  grounds  to  consider 
this  morbid  condition  as  constituting  a  special  disease,  or  whether  it  is  to 
be  regarded  as  merely  incidental  to  certain  affections.  That  it  is  a  morbid 
condition  of  grave  import,  is  certain  ;  but  how  much  importance  belongs 
to  it  per  se,  is  uncertain.  With  our  present  knowledge,  we  are  not  war- 
ranted in  considering  it  as  more  than  a  pathological  element  of  a  cachexia, 
the  essential  nature  of  which  remains  to  be  determined.  The  pathologist 
may  expect  to  be  able  to  understand  more  fully  the  nature  of  this  morbid 
condition  when  physiologists  have  established  the  source  and  the  functions 
of  the  white  globules  of  the  blood.  Robin  remarks  that  leucocythemia 
is  a  return  to  the  foetal  state  as  regards  the  predominance  of  these  bodies, 
they  being  much  more  abundant  in  embryonic  life,  and  that  this  fact  affili- 
ates this  morbid  condition  with  certain  morbid  growths  characterized  by 
a  hypergenesis  of  anatomical  elements  which  are  more  abundant  in  the 
foetus. 

Since  the  occurrence  of  a  morbid  increase  of  the  white  corpuscles  of  the 
blood  was  ascertained  by  Bennett  and  Virchow,  cases  have  been  reported 
in  which  all  the  phenomena  of  leucocythemia  were  present  excepting  the 
increase  of  the  white  corpuscles.  These  cases  have  been  called  cases  of 
pseudo-leucocythemia.  They  render  it  probable  that  the  leucocythemic 
condition  does  not  constitute  the  disease,  but  is  merely  an  incidental 
feature.1 

A  third  constituent  of  the  blood,  belonging  to  the  class  of  corpuscular 
elements,  is  called,  after  Donne,  globulins.  These  minute,  spherical  bodies, 
found  also  in  chyle  and  in  the  liquid  contained  in  the  lymphatic  vessels, 
are  notably  increased  in  certain  cases  of  leucocythemia.  This  single  fact 
is  all  that  is  at  present  known  respecting  them  as  entering  into  morbid 
conditions. 

1  Vide  article  by  Horatio  C.  Wood,  Jr. ,  in  American  Journal  of  Medical  Sciences, 
No.  for  Oct.  1871. 
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CHAPTER  Y. 

MORBID  CONDITIONS  OF  THE  BLOOD— (CONTINUED.) 

Morbid  Conditions  relating  to  Fibrin,  Hyperinosis,  Hypinosis— Coagulated  Fibrin  within  the 
cavities  of  the  Heart— Coagulated  Fibrin  within  the  Bloodvessels— Embolism— Thrombosis— 
Morbid  Conditions  relating  to  Albumen— Dropsy  as  dependent  on  Diminution  of  Albumen- 
Morbid  Conditions  relating  to  Water  in  the  blood— Hydrsemia. 

HAVIXG  considered,  in  the  preceding  chapter,  the  morbid  conditions 
relating  to  the  organized  or  corpuscular  elements  of  the  blood,  it  re- 
mains to  consider  morbid  conditions  relating  to  the  other  two  divisions  of 
blood-constituents,  viz.,  the  organic  and  mineral  substances  which  enter 
into  its  composition.  Directing  attention  to  the  constituents  distinguished 
as  organic,  the  more  important  of  these  are  fibrin  and  albumen.  What 
are  the  known  morbid  conditions  relating  to  these  constituents?  Pro- 
ceeding to  answer  this  inquiry,  the  morbid  conditions  relating  to  fibrin 
will  first  claim  attention. 

The  fibrin  is  that  portion  of  the  liquor  sanguinis,  or  blood-plasma,  which 
solidifies  when  the  blood  is  withdrawn  from  the  vessels.  In  its  normal 
state  it  is  a  liquid.  It  solidifies  by  an  inherent  process  called  coagulation. 
It  forms  the  coagulum  or  clot  which  is  observed  when  a  quantity  of  blood 
is  drawn  into  a  vessel  and  allowed  to  remain  for  a  few  moments.  In  the 
process  of  coagulation,  the  corpuscular  elements  become  imprisoned,  and 
are  retained  within  the  clot;  hence  the  red  color.  Separated  from  the 
corpuscles  and  other  constituents,  it  is  an  elastic  substance,  more  or  less 
resisting  to  pressure,  and,  examined  microscopically,  presents  an  abund- 
ance of  minute  filaments  irregularly  distributed  and  interlaced,  forming  a 
reticular  arrangement:  this  is  called  fibrillation.  With  respect  to  its 
sources  and  uses,  physiologists  are  not  agreed ;  some  regarding  it  as  trans- 
formed albumen,  and  constituting,  par  excellence,  a  nutritive  element  of 
the  blood ;  while  others  suppose  it  to  be  effete  matter  which  is  to  be  ex- 
creted. The  coagulable  lymph  exuded  in  certain  inflammations  is  essenti- 
ally fibrin,  and  this  is  probably  the  basis  of  all  the  exudations.  With  respect 
to  its  capability  of  becoming  organized,  after  it  has  exuded,  pathologists 
differ,  as  has  been  already  stated  in  treating  of  exudations.  In  view  of 
the  indeterminate  state  of  our  knowledge  of  fibrin,  in  its  physiological  rela- 
tions, the  amount  of  our  knowledge  of  it  in  a  pathological  point  of  view 
must  needs  be  limited.  The  only  morbid  conditions  as  yet  well  ascer-  ' 
tained  have  reference  to  the  quantity  of  fibrin.  In  certain  diseases  the 
fibrin  is  increased,  and  in  other  diseases  it  is  diminished  in  quantity. 

Hyperinosis. 

An  abnormal  increase  of  the  fibrin  of  the  blood  constitutes  a  condition 
called  after  Franz  Simon,  hyperinosis.  This  condition  characterizes  acute 
inflammations.  The  average  proportion  of  desiccated  fibrin  in  health  is 
about  two  and  a  half  in  a  thousand  parts.  In  different  cases  of  acute  in- 
flammation, the  increased  proportion  is  found  to  vary  from  three  to  twelve 
parts  in  one  thousand.  Cases  of  acute  articular  rheumatism  present  the 
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largest  increase  of  fibrin ;  pneumonitis  ranks  next  as  regards  this  feature, 
and  capillary  bronchitis  next.  The  increase  of  fibrin  is  not  found  to  bear 
any  relation  to  the  previous  health  and  vigor  of  the  patient ;  it  is  not  less 
in  feeble  and  sickly  persons  than  in  the  strong  and  vigorous,  when  attacked 
with  acute  inflammation.  The  increase  takes  place  when  inflammation  is 
developed  as  an  intercurrent  affection  in  the  course  of  diseases  in  which,  if 
not  complicated  with  inflammation,  the  fibrin  is  diminished,  e.  g.,  the  con- 
tinued fevers.  The  hyperinosis  has  not  been  ascertained  to  precede  the 
development  of  inflammation.  The  latter  is  not  the  effect  of  the  former. 
The  converse  is  probably  true ;  but,  with  our  present  knowledge,  it  is  better 
to  say  that  the  augmentation  of  fibrin  is  a  concomitant  of  inflammation,  a 
pathological  connection  of  some  kind  existing  between  them.  We  know 
too  little  of  the  physiological  relations  of  fibrin  to  understand  the  nature 
of  this  pathological  connection.  According  to  Yirchow,  the  hyperinosis 
in  inflammation  is  due  to  the  production  of  fibrin  in  the  inflamed  parts ; 
and  there  is  a  notable  difference  as  regards  the  amount  of  fibrin  produced 
in  different  parts  when  they  are  inflamed.  This  difference  Virchow  states 
is  in  relation  with  the  number  of  lymphatic  vessels  and  glands  in  parts ; 
hyperinosis  is  marked  in  proportion  to  the  abundance  of  these  in  the 
parts  inflamed.  Hence,  inflammation  of  the  brain  is  not  accompanied  by 
hyperinosis ;  but  the  fibrin  in  the  blood  is  notably  increased  in  pulmonary 
inflammation,  because  the  lungs  abound  in  lymphatic  vessels  and  glands. 
According  to  Virchow,  the  white  globules  of  the  blood  are  multiplied 
whenever  the  fibrin  is  morbidly  increased. 

The  nature  and  extent  of  the  pathological  relations  of  hyperinosis  not 
being  settled,  it  is  difficult  to  decide,  upon  rational  grounds,  how  far  this 
element  of  inflammation  is  a  source  of  therapeutical  indications.  Blood- 
letting is  found  to  increase  the  fibrin  of  the  blood,  and  hence,  is  not  an 
appropriate  remedy  for  inflammations  so  far  as  this  element  is  concerned. 
Animal  diet,  in  health,  more  than  vegetable,  renders  the  fibrin  abundant ; 
hence,  theoretically,  farinaceous  food  is  suited  to  the  treatment  of  inflam- 
mation. But  in  starving  animals  the  fibrin  increases  above  the  normal 
proportion ;  ergo,  a  great  reduction  of  diet  is  not  suited  to  the  treatment 
of  inflammation.  The  supposition  that  certain  remedies  diminish  the 
fibrin  of  .the  blood  appears  to  be  based  on  their  power  of  effecting  the 
solution  of  fibrin  out  of  the  body.  These  effects  are  quite  different.  The 
fibrin  in  the  blood  is  in  a  liquid  state,  and  its  diminution  has  nothing  in 
common  with  its  solution  after  coagulation  has  taken  place.  To  preserve 
in  the  vascular  system  the  liquidity  of  fibrin,  in  other  words,  to  prevent 
coagulation  within  the  heart  or  vessels,  is  an  object  in  therapeutics,  as 
will  be  presently  seen. 

Hypinosis. 

An  abnormal  diminution  of  fibrin  is  called,  after  Simon,  Jiypinosis. 
This  is  less  frequent  than  an  increase  of  fibrin,  but  it  probably  constitutes 
a  graver  morbid  condition.  It  occurs  frequently,  not  constantly,  in  the 
continued  fevers,  provided  they  are  not  complicated  with  acute  inflamma- 
tion of  any  part.  As  a  rule,  the  diminution  of  fibrin  is  progressive  as 
fevers  advance  in  their  career ;  and  the  amount  of  diminution  is  in  pro- 
portion to  the  degree  of  exhaustion  of  the  vital  forces,  or  adynamia.  In 
the  frequent  occurrence  of  hypinosis  in  these  fevers,  we  have  a  ground 
of  pathological  distinction  between  them  and  inflammations, 

The  decrease  of  fibrin  does  not  occur  as  frequently  in  the  eruptive  fevers. 
In  variola,  owing  to  the  cutaneous  inflammation,  the  quantity  is  generally 
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above  the  normal  average.  In  rubeola  it  is  neither  increased  nor  dimin- 
ished. In  scarlatina  it  is  usually  a  little  below  the  normal  average.  It 
is  not  diminished  in  the  intermittent  fevers. 

It  is  difficult  to  say  how  far,  if  at  all,  the  state  of  hypnosis  constitutes 
an  indication  for  treatment  in  the  continued  fevers.  It  is  not  improbable 
that  the  importance  of  animal  food  in  these  fevers  may  have  relation  to 
this  state,  and  it  has  been  conjectured  that  the  mineral  acids  are  useful 
in  consequence  of  their  tending  to  increase  the  quantity  of  fibrin  in  the 
blood. 

Qualitative  Changes  of  Fibrin. 

The  foregoing  changes,  relating  to  fibrin,  are  quantitative.  Qualitative 
alterations  are  inferred,  but  they  have  not  been  satisfactorily  ascertained. 
It  has  been  supposed  that  certain  morbid  characters  in  exudations  denote 
perversions  of  fibrin,  but  the  latter  have  not  been  demonstrated.  The 
tuberculous  exudation,  for  example,  has  been  considered  as  morbidly 
changed  fibrin ;  this  view,  in  the  present  state  of  our  knowledge,  is  hypo- 
thetical. The  existence  of  prior  blood-changes  of  any  kind,  in  this  or  any 
exudation,  has  not  yet  been  proven.  In  short,  we  have  no  positive  knowl- 
edge of  morbid  changes  in  the  quality  of  the  fibrin  of  the  blood,  nor  is 
this  knowledge  easily  obtained,  since  the  characters  of  this  constituent,  as 
it  exists  in  the  liquor  sanguinis,  are  with  difficulty  studied.  It  is  obtained, 
isolated  from  other  constituents,  only  when  coagulated,  and  is  then  in  an 
abnormal  state.  It  is  not  certain  that  variations  observed  in  coagulated 
fibrin,  either  within  or  without  the  vessels,  represent  morbid  changes 
which  existed  when  it  was  liquid  and  in  circulation. 

Thrombosis— Heart-Clot  — Embolism. 

The  recent  study  of  the  morbid  conditions  denoted  by,  and  associated 
with,  the  names  which  form  the  heading  of  this  section,  has  led  to  develop- 
ments of  much  pathological  interest  and  practical  importance.  The 
writings  of  some  of  the  older  medical  authors,  namely,  Boerhaave,  Van- 
sweten,  Bonet,  and,  in  the  early  part  of  the  present  century,  of  Magendie, 
with  several  of  his  contemporaries  in  France,  embrace  striking  observa- 
tions and  experiments  relating  to  these  conditions ;  but  the  developments 
during  the  past  few  years,  which  will  be  reckoned  among  the  most  promi- 
nent of  the  events  distinguishing  the  progress  of  pathology  in  our  day, 
are  to  be  dated  from  the  researches  of  Virchow,  in  1847,  and  those  of 
Kirkes,  in  1852.  The  names  thrombosis  and  embolism  were  introduced 
by  Virchow.  Thrombosis  means  the  formation  of  a  fibrinous  clot  in  an 
artery  or  a  vein ;  and  the  term  may  also  be  applied  to  the  coagulation  of 
fibrin  within  the  cavities  of  the  heart.  Embolism  is  an  obstruction  of  a 
vessel,  or  of  vessels,  by  fibrin  or  some  other  substance  which  has  been 
transported  by  the  current  of  the  blood  from  either  the  heart  or  some  part 
of  the  vascular  system  more  or  less  distant  from  the  seat  of  the  obstruc- 
tion. A  thrombus  which  obstructs  an  artery  or  a  vein  of  sufficient  size 
to  be  appreciable,  is  a  stationary  plug  ;  an  embolus  obstructing  such  an 
artery  or  vein  is  a  migratory  ping.  A  thrombus  becomes  an  embolus 
when  the  obstructing  body  ceases  to  be  stationary,  and  is  carried  along 
by  the  blood-current  until  its  course  is  arrested  in  a  vessel  not  large  enough 
to  admit  its  passage  further  onward.  It  is  plain  that  a  migratory  plug, 
or  an  embolus,  can  hardly  be  arrested  in  its  course  through  systematic 
veins,  since  the  course  of  the  blood-current  is  from  smaller  to  larger 
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vessels.  Embolism,  therefore,  aside  from  the  heart,  relates  to  the  arteries 
with  the  single  exception  of  the  vena  porta. 

Thrombosis  occurring  in  the  cavities  of  the  heart,  or  heart-clot,  first 
claims  notice.  The  vegetations,  concretions,  or  excrescences  which  are  so 
often  observed  after  death  on  the  valves,  especially  within  the  left  cavities 
of  the  heart,  consist,  at  least  in  part,  of  coagulated  fibrin.  These  consti- 
tute a  large  majority  of  the  arterial  emboli,  exclusive  of  those  which  ob- 
struct the  branches  of  the  pulmonary  artery.  Aside  from  these  examples 
of  cardiac  thrombosis,  fibrinous  masses  or  clots  of  considerable  size  are 
liable  to  form  in  the  different  cardiac  cavities.  They  were  formerly  called 
polypi  of  the  heart.  There  are  two  varieties  of  heart-clot  which  are  easily 
distinguished  from  each  other.  In  one  variety  the  clot  is  essentially 
identical  with  that  which  is  formed  by  the  coagulation  of  blood,  in  mass, 
without  the  body,  as  after  venesection.  It  is  a  dark,  soft  coagulum  with, 
perhaps,  a  layer  of  fibrin,  the  latter  being  identical  with  the  "buflf'y  coat," 
as  the  fibrinous  layer  in  the  clot  formed  after  venesection  was  formerly 
called.  This  kind  of  clot  lies  free  in  the  cavities  of  the  heart.  That  is,  it 
is  not  attached  to  the  endocardium,  nor  intertwined  with  the  tendinous 
cords  and  papillary  muscles.  It  may  be  formed  either  after  death  or 
during  the  last  moments  of  life.  Yet  it  is  altogether  probable  that  a 
heart-clot  of  this  kind  is  sometimes  formed  when  the  patient  is  not  in  a 
moribund  state,  and  that  it  may  occasion  sudden  death.  I  have  met  with 
an  example,  in  a  case  which  will  be  referred  to  in  connection  with  articu- 
lar rheumatism,  in  which  a  clot  of  this  kind  occurred,  and,  forming  an 
embolus,  obstructed  the  pulmonary  artery,  causing  sudden  death.  In 
general,  however,  heart-clots  of  this  kind  are  formed  either  post-mortem 
or  during  the  moribund  state.  Forming  in  the  latter  state,  they  doubt- 
less, not  unfrequently,  prove  the  immediate  cause  of  death. 

The  other  variety  is  of  greater  pathological  and  practical  interest,  be- 
cause it  is  the  kind  which  generally  exists  when  death  is  attributable  to 
heart-clot.  To  this  variety  more  especially  the  term  thrombosis  is  appli- 
cable. It  is  distinguished  from  the  other  variety  by  the  fact  that  the  clot 
consists  of  isolated  fibrin,  that  is,  of  fibrin,  for  the  most  part,  free  from 
other  blood  constituents.  The  clot  is  white,  dense,  adherent  to  the  endo- 
cardium, or  intertwined  with  the  chordae  tendinae ;  and  it  may  show 
grooves  caused  by  the  action  upon  it  of  the  current  of  blood.  Such  a  clot 
must  have  been  formed  ante-mortem ;  and  its  formation  is  not  unfrequently 
a  cause  of  death.  In  this  variety  of  heart-clot,  the  coagulation  does  not, 
as  in  the  first  variety,  take  place  at  once,  but  the  fibrin  is  isolated  more 
or  less  slowly,  being  deposited  in  layers,  or  stratified  somewhat  as  it  is 
within  an  aneurismal  sac.  It  is  evident,  however,  that  the  action  of  the 
tendinous  cords  and  papillary  muscles  may  be  instrumental  in  the  forma- 
tion of  the  clot  or  thrombosis,  the  fibrin  being  whipped  out  of  the  blood 
as  in  the  process  of  obtaining  this  constituent  from  blood  which  has  been 
drawn  from  the  vessels. 

The  conditions  involved  in  the  formation  of  heart-clot  are,  first,  over- 
distension  of  the  cavities  of  the  heart  from  an  undue  accumulation  of 
blood  ;  second,  an  excess  of  fibrin  in  the  blood  or  hyperinosis.  A  third 
condition  may  perhaps  be  added,  namely,  an  abnormal  coagulability  of 
the  fibrin,  a  condition  to  which  the  name  inopexia  has  lately  been  applied. 
The  accumulation  of  blood  occasions  a  certain  amount  of  paralysis  from 
distension ;  hence,  the  contents  of  the  cavities  are  but  partially  expelled 
by  the  contraction  of  the  muscular  walls.  There  is  more  or  less  stagna- 
tion in  the  cavities.  Under  these  circumstances  the  fibrin  may  coagulate, 
and  it  is  isolated  by  the  coagulation  taking  place  slowly,  and  by  the  action 
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of  the  cords  and  muscles,  especially  if  the  fibrinous  constituent  of  the 
blood  be  in  morbid  excess.  These  conditions  are  apt  to  exist  in  cases  of 
pneumonitis,  and  especially  when  more  than  a  single  lobe  is  involved. 
The  formation  of  heart-clot  will  be  referred  to  in  the  second  part  of  this 
•»vork,  as  an  accident  which  occasions  death  in  a  considerable  proportion 
of  the  fatal  cases  of  that  disease.  It  is  an  accident  liable  to  occur,  also, 
in  cases  of  the  disease  known  as  capillary  bronchitis,  in  pyaemia,  and, 
occasionally,  in  various  afl'ections.  In  addition  to  the  conditions  which 
huve  been  named,  there  may  be  others  which  at  present  are  unknown. 
Heart-clot,  or  thrombosis,  occurring  in  cases  of  pneumonitis  and  capillary 
bronchitis,  are  formed  in  the  cavities  of  the  right  side  of  the  heart,  be- 
cause, owing  to  the  obstruction  to  the  pulmonary  circulation  in  these  affec- 
tions, the  over-accumulation  of  blood  and  stagnation  are  in  the  right  ven- 
tricle and  auricle.  When  the  heart-clot  or  thrombosis  is  in  the  cavities 
of  the  left  side  of  the  heart,  there  is  generally  weakness  of  the  walls  of 
the  left  ventricle  and  auricle,  from  either  dilatation  or  fatty  degeneration, 
the  over-accumulation  and  stagnation  being  dependent  on  the  loss  of  mus- 
cular power  incident  to  these  lesions.  Prolonged  syncope  may,  perhaps, 
sometimes  lead  to  a  suddenly-formed,  soft,  dark  coagulum,  in  any  of  the 
cavities  of  the  heart.  In  this  way,  in  1849,  the  late  Prof.  Meigs  accounted 
for  sudden  death  shortly  after  labor  attended  with  profuse  flooding.  The 
late  Dr.  Simpson,  of  Edinburgh,  reported  several  similar  cases.  Other 
cases  have  been  communicated  by  Dr.  Barnes  and  Dr.  Playfair,  of  Lon- 
don.1 Cases  of  sudden  death  in  diphtheria  may  be  thus  explained.  Of 
580  cases  of  sudden  death  analyzed  by  Ogston,  thrombosis  of  the  heart 
and  large  vessels  therewith  connected  was  present  in  63  (10.8  per  cent.), 
and  was  the  cause  of  death  in  fourteen.1 

Passing  now  to  thrombosis  of  arteries  or  veins,  it  involves  coagulation 
of  fibrin  at  the  seat  of  the  obstruction,  and  the  latter  may  be  either  com- 
plete, or  more  or  less  incomplete.  The  conditions  leading  thereto  are, 
first,  retardation  of  the  circulation ;  and,  second,  a  lesion,  of  some  kind, 
of  the  vessel  at  the  seat  of  the  thrombosis.  The  diminution  of  the  calibre 
of  a  vessel  from  external  pressure,  and  a  partial  or  complete  occlusion  by 
an  obstructing  substance  within  the  vessel,  are  causative  circumstances  ; 
but  the  rationale  of  thrombosis,  under  these  circumstances,  is  the  local 
retardation  of  the  circulation  which  they  occasion.  Thrombosis,  arising 
chiefly  from  feebleness  of  the  heart's  action,  very  rarely,  if  ever,  occurs  in 
arteries ;  and  retardation  of  the  current  from  this  cause  is  rarely  sufficient, 
excepting  in  veins  at  a  distance  from  the  heart. 

Thrombosis  of  the  iliac  or  femoral  vein  constitutes  the  affection  formerly 
known  as  phlegmasia  alba  dolens,  occurring  especially  in  puerperal  cases ; 
but,  also,  in  some  cases  of  phthisis,  and  occasional!}'  irrespective  of  these 
pathological  connections.  The  chief  local  effect  is  oedema,  but  it  may  con- 
tribute to  erysipelas  or  erythema,  hemorrhage,  and  even  gangrene.  In 
arterial  trunks,  thrombosis  is  generally  a  result  of  atheroma  or  a  calcareous 
degeneration  where  the  thrombus  is  formed  ;  these  lesions  roughening  the 
inner  surface,  and  also,  perhaps,  diminishing  the  calibre  of  the  arter}r.  The 
cerebral  arteries  are  those  most  liable  to  thrombosis.  In  this  situation  it 
enters  into  the  causation  of  hemiplegia  and  softening  of  the  brain.  Throm- 
bosis is  often  an  effect  of  embolism ;  that  is,  a  thrombus  is  formed  at  the 
situation  in  which  an  artery  is  occluded  by  an  embolus.  Moreover,  a 
thrombus  having  formed  in  a  vein,  the  clot  subsequently  becomes  extended 
in  both  directions,  that  is,  toward  the  periphery  of  the  venous  circulation, 

1  Vide  art.  by  Dr.  Lidell,  in  Am.  Jour,  of  Med.  Sciences,  Oct.  1872. 


74  MORBID    CONDITIONS    OF    THE    BLOOD. 

and,  also,  toward  the  heart.  It  is  easy  to  see  how  the  stasis  in  the  former 
of  these  two  directions  leads  to  further  coagulation.  In  like  manner  the 
retardation  of  the  circulation  in  the  latter  of  the  two  directions  may  be 
sufficient  to  occasion  a  prolongation  of  the  thrombus.  Thus,  a  olot  in  the 
crural  vein  on  one  side  may  lead  to  secondary  coagulations  extending  to 
the  vena  cava  of  the  same  side ;  and  these,  progressing  in  a  retrograde 
direction,  may  extend  even  to  the  iliac  and  the  crural  vein  of  the  opposite 
side.  These  secondary  coagulations,  in  a  direction  toward  the  heart,  are 
important  as  sources  of  emboli. 

The  important  facts  pertaining  to  the  subsequent  history  of  thrombi 
are  as  follows :  First,  in  the  veins  they  may  become  dislodged  in  frag- 
mentary portions,  or  in  mass,  and  being  transported  toward  the  heart, 
become  emboli,  which  are  carried  into  the  pulmonary  circulation.  Second, 
in  either  veins  or  arteries,  they  may  remain  indefinitely  without  essential 
change,  being  analogous  to  foreign  bodies.  Third,  they  may  become 
organized,  then,  of  course,  remaining  permanently.  Fourth,  they  may 
undergo  granulo-fatty  degeneration,  forming  a  purifonn  detritus  which  is 
carried  into  the  circulation.  This  last  named  event  is  important  as  giving 
rise  to  capillary  embolisms,  infarctus,  and  events  which  belong  to  the  his- 
tory of  pyaemia.  Referring  the  reader,  for  histological  details,  to  works 
which  enter  into  the  subject  more  fully  than  is  consistent  with  the  plan  of 
this  treatise,  I  pass  to  the  consideration  of  embolism.  It  is  to  be  added, 
that  the  local  effects,  immediate  and  remote,  of  arterial  thrombosis,  may 
be,  in  the  main,  the  same  as  those  of  embolism,  and  it  will  suffice  to  notice 
their  effects  in  connection  with  the  latter.  The  chief  point  of  difference, 
as  regards  these  effects,  between  arterial  thrombosis  and  embolism  is,  that 
the  latter  occurs  suddenly  and  the  former  more  or  less  slowly. 

Recalling  the  definition  of  embolism,  namely,  complete  or  partial  vascu- 
lar obstruction,  the  obstructing  body  or  material  having  been  transported 
from  a  situation  within  the  circulatory  system  more  or  less  distant,  a 
point  of  difference,  in  the  first  place,  relates  to  the  size  of  the  vessels 
obstructed.  An  embolus  may  obstruct  an  artery  of  large,  considerable, 
or  moderate  size.  On  the  other  hand,  granular  matter,  the  detritus  of 
thrombi,  or  other  morbid  products,  may  be  brought  to  parts  in  sufficient 
quantity  to  accumulate  and  obstruct  either  arteries  of  small  size  or  the 
arterioles.  The  latter,  which  is  distinguished  as  capillary  embolism,  will 
be  noticed  separately  after  having  considered  embolism  in  arteries  of  either 
large,  considerable,  or  moderate  calibre.  The  emboli  in  these  cases  differ 
as  regards  their  source,  the  direction  which  they  take,  their  size,  compo- 
sition, and  the  morbid  effects,  immediate  and  remote,  to  which  they  give 
rise. 

The  larger  proportion  of  the  emboli  now  referred  to  are  derived  from 
the  heart-cavities.  They  consist  of 'vegetations,  masses  of  fibrin,  calcare- 
ous matter,  or  fragments  of  tissue  which  are  detached  and  washed  away 
by  the  current  of  blood.  Generally  these  are  from  the  left  cavities  of  the 
heart,  and  the  direction  which  they  take  is,  of  course,  into  the  aorta  and 
its  branches.  They  are  carried  onward  until  they  reach  an  arterial  branch 
too  small  to  permit  their  passage.  Here  they  are  arrested,  often  becom- 
ing fixed  at  a  bifurcation,  and  they  obstruct,  partially  or  completely,  the 
flow  of  blood  beyond  this  point.  The  vessels  into  which  emboli  are  espe- 
cially apt  to  enter,  are  the  following,  enumerated  according  to  their  relative 
liability  :  The  splenic,  renal,  iliac,  carotid,  infra-clavicular,  mesenteric,  and- 
coeliac  arteries.  Of  the  carotid  arteries,  emboli  go  oftener  into  the  left 
than  the  right,  the  route  from  the  heart  through  the  former  being  the  most 
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direct.  The  left  iliac  artery  is  more  liable  in  consequence  of  the  iliac  vein 
crossing  the  artery  on  the  right  side. 

Emboli  of  the  same  description,  that  is,  obstructing  arteries  of  large  or 
moderate  size,  may  also  be  derived  from  the  right  cavities  of  the  heart. 
The  deposit  of  fibrin  in  considerable  or  large  masses,  and  the  formation  of 
coagula,  that  is,  heart-clots,  occur  oftener  in  the  right  than  in  the  left  cavi- 
ties. Fragments  from  the  former  and  the  latter  in  mass  may  become  em- 
boli,  which,  of  course,  are  carried  into  the  pulmonary  artery,  obstructing 
either  this  artery,  its  primary  divisions,  or  the  subdivisions  of  the  latter. 
Reference  has  been  made  already  to  embolism  of  the  pulmonary  artery, 
by  a  recent  clot  formed  in  the  right  ventricle,  the  effect  being  sudden 
death.  I  have  met  with  an  example  of  complete  obstruction  of  one  of  the 
primary  divisions  of  this  artery,  by  a  calcareous  embolus  which  was  broken 
off  from  a  similar  mass  in  the  right  ventricle.1  Smaller  emboli  produce, 
according  to  their  size,  obstruction  of  branches  of  the  pulmonary  artery 
of  greater  or  less  calibre.  They  are  more  likely  to  go  to  the  right  than  the 
left  lung,  because  the  right  division  of  the  pulmonary  artery  is  the  largest. 

Venous  thrombosis  is  another  source  of  emboli,  either  of  the  pulmonary 
or  of  the  systemic  circulation.  Thrombi  in  the  pulmonary  veins,  trans- 
ported first  to  the  heart  and  thence  into  the  arteries,  have,  of  course,  the 
same  direction  as  those  which  are  formed  within  the  left  cavities  of  the 
heart ;  they  enter  the  aorta  and  become  fixed  at  different  points,  namel}-, 
in  the  arteries  of  the  spleen,  kidneys,  brain,  etc.  It  is,  however,  rare  for 
emboli  sufficiently  large  to  obstruct  vessels  of  a  considerable  or  moderate 
calibre,  to  originate  in  the  pulmonary  veins.  On  the  other  hand,  it  is  not 
uncommon  for  thrombi  formed  in  systemic  veins  to  become  detached,  and, 
carried  by  the  venous  current  to  the  right  side  of  the  heart,  to  obstruct 
the  pulmonary  artery  or  its  branches.  Repeated  instances  have  occurred 
in  which  the  thrombus,  in  cases  of  plegmasia  dolens,  has  furnished  emboli 
of  sufficient  size  to  plug  the  pulmonary  arter3r.  The  fibrin  or  clot  formed 
in  aneurisms  is  another  source  of  emboli  which  take  the  direction  of  the 
systemic  arteries.  Masses  consisting  of  the  white  or  the. red  globules  of 
the  blood  agglutinated  together  form  a  rare  variety  of  emboli.  Other 
rare  varieties  are  portions  of  carcinomatous,  cartilaginous,  and  other  mor- 
bid growths,  which,  by  ulceration  into  veins,  find  their  way  into  the  circu- 
latory system.  Finally,  foreign  bodies,  through  wounds,  may  become 
emboli.  In  another  work  I  have  related  a  case  in  which  a  musket  ball, 
inflicting  a  wound  in  the  neck,  passed  into  the  jugular  vein,  and  thence  to 
the  heart,  becoming  imbedded  beneath  the  muscular  trabeculse  at  the  apex 
of  the  right  ventricle,  where  it  had  doubtless  remained  without  doing  harm 
for  many  years. 

The  local  morbid  effects  of  embolism  depend  on  the  size,  situation,  and 
vascular  connections  of  the  obstructed  artery.  An  embolus  obstructing 
completely  the  pulmonary  artery  destroys  life  in  a  few  moments.  One  of 
the  primary  divisions  of  this  artery,  however,  may  be  completely  occluded, 
not  only  without  a  fatal  result,  but  without  grave  symptoms.  In  the  in- 
stance which  came  under  my  observation,  there  was  nothing  to  excite  sus- 
picion of  aught  except  the  tuberculous  disease,  with  which  the  patient 
died ;  and  the  embolus  had  evidently  obstructed  the  artery  for  a  conside- 
rable time.  An  obstruction  of  one  of  the  carotid  arteries  does  not  occasion 
symptoms  of  any  gravity ;  for  the  communication  through  the  circle  of 
Willis  is  so  free  between  the  arteries  on  both  sides,  that  the  obstruction  is 
readily  compensated  for.  An  obstruction,  however,  of  an  artery  beyond 

1  Vide  Treatise  on  Diseases  of  the  Heart,  by  the  author,  2d  edition. 
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the  circle  of  Willis,  owing  to  a  deficiency  of  anastomosing  branches,  may 
give  rise,  as  will  be  hereafter  seen,  to  apoplexy  and  hemiplegia.  Embolism 
of  the  femoral  artery  may  be  followed  by  gangrene  of  the  limb.  In  this 
situation  sudden  obstruction  is  characterized  by  intense  neuralgic  pain. 
This  was  illustrated  in  the  case  of  the  late  Valentine  Mott.1  Local  effects 
here  and  in  other  situations  will  enter  into  the  consideration  of  particular 
diseases  in  the  second  part  of  this  work.  The  immediate  effects  proceed 
from  the  sudden  interference  with  the  circulation  within  the  area  of  the 
arterial  branches  beyond  the  point  where  the  embolus  is  fixed.  Circum- 
scribed ischsemia  or  anaemia  is  the  primary  morbid  effect ;  hence,  temporary 
loss  or  impairment  of  functions  in  the  part  in  which  the  circulation  is 
suddenly  interrupted.  This  is  especially  marked  in  cases  of  cerebral  em- 
bolism, in  which  there  is  sudden  loss  of  consciousness,  accompanied  with 
paralysis.  The  degree,  or  intensity  of  the  immediate  effects  in  the  brain 
and  elsewhere  at  the  instant  when  embolism  takes  place,  will  depend  on 
whether  the  obstruction  be  at  once  complete  or  incomplete.  The  embolus 
may  either  fill  so  completely  the  artery  that  the  circulation  is  entirely 
arrested,  or  the  obstruction  may  be  but  partial.  If,  however,  the  latter  be 
the  case,  the  obstruction  usually  becomes,  in  a  short  time,  complete,  in 
consequence  of  coagulation  caused  by  the  embolus.  The  immediate  effects, 
under  these  circumstances,  undergo  an  increase  in  degree  or  intensity,  the 
latter  being  due  to  the  thrombus  which  is  added.  Frequently,  in  exami- 
nations after  death,  emboli,  proven  to  be  so  by  a  correspondence  as  regards 
their  composition  and  characters  with  vegetations  in  the  heart  or  thrombi 
situated  in  either  the  heart  or  vessels  at  a  distance,  are  imbedded  in  a  clot 
evidently  formed  at  the  seat  of  the  obstruction.  To  distinguish,  clinically, 
embolism  which  is  at  first  partial  and  becomes  complete,  from  an  obstruc- 
tion which  is  entirely  due  to  thrombus,  is  not  always  practicable. 

The  loss  or  impairment  of  functions  within  the  area  in  which  the  circu- 
lation is  interrupted  is  sometimes  only  temporary.  The  circulation  may 
be  more  or  less  speedily  restored  through  anastomosing  branches,  and 
thereby  the  function  is  recovered.  The  restoration  depends  on  the  abun- 
dance of  the  anastomosing  vessels.  In  general  terms,  the  restoration  of 
the  circulation  is  more  difficult,  or  less  liable  to  take  place,  in  proportion 
to  the  distance  of  the  obstructed  vessel  from  the  heart,  or,  in  other  words, 
the  small  size  of  the  artery  in  which  the  embolus  is  seated.  The  arteries, 
however,  in  different  organs  differ  much  as  respects  free  communication 
with  each  other  through  anastomosing  vessels.  In  the  brain  and  other 
internal  organs  the  ischaemia  or  local  anaemia,  which  is  the  primary  effect 
of  embolism,  is  a  matter  of  inference ;  but  within  the  eye  it  is  open  to 
direct  observation  by  means  of  the  ophthalmoscope.  In  a  patient  who 
was  seized  suddenly  with  amaurosis  of  one  eye,  the  late  distinguished 
oculist,  Von  Graefe,  observed,  through  the  ophthalmoscope,  a  notable  ex- 
sanguine condition  of  the  retina.  On  this  he  based  the  conclusion  that  the 
central  artery  of  the  retina  was  the  seat  of  an  embolus.  This  truly  bril- 
liant diagnosis  has  been  corroborated  by  instances  in  which,  under  similar 
circumstances,  the  fact  of  embolism  of  this  artery  has  been  determined 
after  death.  It  appears,  however,  to  have  been  ascertained  that,  at  least 
in  certain  situations,  the  ischaemia  or  local  anaemia  caused  by  an  embolus, 
is  of  short  duration.  The  vessels  beyond  the  seat  of  the  obstruction  are 
filled  by  collateral  arterial  branches,  and  perhaps  by  a  reflux  of  blood 
from  the  veins ;  but,  owing  to  the  loss  of  the  vis  a  iergo  beyond  the 
seat  of  the  embolus,  the  blood  stagnates  in  the  vessels  ;  there  is  a  passive 

1  Vide  New  York  Medical  Record,  1865. 
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congestion,  which  may  even  occasion  rupture  and  extravasation.  This  con- 
gestion, however,  does  not  compensate  for  the  arrest  of  the  circulation, 
and,  notwithstanding  the  hyperaeinia  beyond  the  embolus,  there  is  loss  or 
impairment  of  function,  and  certain  changes  incident  to  defective  nutrition 
are  liable  to  occur.  These  changes  belong  more  especially  to  capillary 
embolism,  but  they  occur  particularly  in  the  brain,  where  an  artery  of 
moderate  size,  as  the  middle  cerebral  artery,  is  occluded.  They  are  due 
to  either  defective  nutrition  or  necrobosis,  that  is,  the  loss  of  vitality 
within  the  space  in  which  nutrition  is  arrested.  Softening,  sometimes  to 
liquefaction,  exemplifies  these  changes  in  the  brain-substance. 

An  embolus  sometimes  excites  inflammation  of  the  surrounding  tissues, 
which  may  lead  to  suppuration.  On  the  other  hand,  it  may  undergo, 
like  thrombi,  degenerative  changes,  being  reduced  thereby  to  a  detritus 
which,  carried  away  by  the  current  of  blood,  may  become  capillary  emboli. 
In  this  way,  sometimes,  the  channel  of  the  artery  is  restored.  In  general 
the  embolus  remains  permanently  fixed  without  exciting  local  inflamma- 
tion, and  the  obstruction  of  the  vessel  is  permanent. 

Passing  now  to  capillary  embolism,  under  this  name  more  is  compre- 
hended than  the  name  would  imply.  This  variety  of  embolism  is  not 
limited  to  the  capillary  vessels,  nor  even  to  the  arterioles,  but  it  embraces 
embolic  obstruction  of  the  smaller  arteries.  The  variety  just  considered, 
in  which  arteries  of  large  or  moderate  size  are  obstructed,  may  be  called, 
by  way  of  distinction,  arterial  embolism.  Capillary  embolism,  as  thus 
defined,  affords  an  explanation  of  certain  morbid  changes  occurring  in 
different  organs,  namely,  hemorrhage,  softening  from  granulo-fatty  de- 
generation, abscess,  gangrene ;  and  it  enters  largely  into  events  hereto- 
fore considered  as  characteristics  of  pyaemia. 

The  sources  of  capillary  emboli  are  as  follows  :  1st.  Thrombi  in  veins, 
small  fragments  detached  from  a  venous  clot,  and  the  detritus  which  is 
left  when  clots  are  disintegrated,  become  capillary  emboli.  Venous 
Thrombi  in  the  crural,  iliac,  and  some  other  veins,  have  been  already  re- 
ferred to  ;  but  venous  thrombosis  belongs  to  inflammatory  affections  in 
different  organs,  to  local  injuries,  to  surgical  operations,  and  other  causes. 
Wherever  coagulation  in  veins  takes  place,  the  clot,  if  it  undergo  either 
fragmentary  division  or  disintegration,  may  lead  to  capillary  embolism. 
Emboli,  thus  produced  in  the  systemic  veins,  are  carried  by  the  blood- 
current  to  the  right  side  of  the  heart,  and  thence  into  the  branches  of  the 
pulmonary  artery.  The  morbid  effects  are  manifested  in  the  lungs  ;  but 
it  is  conjectured  that  sometimes  embolic  matter  may  pass  through  the 
capillary  vessels  of  the  lungs,  and,  gaining  entrance  into  the  systemic  arte- 
rial system,  be  arrested  in  other  organs  ;  for  example,  the  kidneys  in  which 
the  arterioles  are  of  smaller  size  than  in  the  pulmonary  organs.  The 
detritus  from  thrombi  formed  in  the  pulmonary  veins  will,  of  course,  be 
carried  to  the  left  side  of  the  heart,  and  thence  into  the  arteries,  through 
which  it  reaches,  and  is  arrested  in,  different  organs,  the  spleen,  kidneys, 
etc.  Thrombi,  formed  in  the  portal  system  of  veins,  may  furnish  frag- 
ments and  detritus  which  are  carried  into  the  vena  portse,  and  occasion 
embolism  of  the  smaller  vessels  of  the  portal  vein  within  the  liver.  2d. 
Thrombi  in  the  heart-cavities.  Thrombi  in  the  right  side  of  the  heart  lead 
to  capillary  embolism  within  the  lungs,  and  those  in  the  left  side  lead  to 
embolism  of  various  other  organs.  3d.  Thrombi  in  arteries,  and  also 
emboli,  becoming  disintegrated,  furnish  small  fragments  and  detritus, 
which  give  rise  to  capillary  embolism.  It  is  a  reasonable  conjecture  that 
an  arterial  embolus  of  considerable  size  may  be  arrested  at  a  bifurcation, 


78  MORBID    CONDITIONS    OF    THE    BLOOD. 

and  here  be  broken  up  into  small  fragments  by  the  force  of  the  blood-cur- 
rent, the  fragments  becoming  capillary  emboli.  Finally,  according  to 
Weber,  the  free  oil  in  the  blood  sometimes  accumulates  in  the  vessels  of 
the  lungs  to  such  an  extent  as  to  occasion  capillary  embolism ;  and  air 
in  the  blood,  which  destroys  life  by  obstructing  the  circulation  through 
the  pulmonary  capillaries,  may  also  be  considered  as  giving  rise  to  em- 
bolism. • 

The  morbid  local  effects  of  capillary  embolism  have  been  already  stated, 
namely,  hemorrhage,  softening  from  degenerative  changes,  abscess,  gan- 
grene. It  appears  to  have  been  determined  by  experiments  in  which 
small  foreign  substances  were  introduced  into  the  circulation,  and  the 
abdominal  organs  exposed  to  view,  that,  very  quickly  after  embolism  of 
the  smaller  arteries  is  produced,  hyperaemia  or  congestion  occurs  within 
circumscribed  small  pyramidal  spaces  corresponding  to  the  distribution 
of  the  vessels.  The  pressure  of  the  blood  within  the  hyperaemic  spots 
leads  to  rupture  and  extravasation.  This  is  now  known  as  hemorrhagic 
infarctus.  By  German  and  French  writers,  however,  the  term  infarctus 
is  used  to  embrace  the  other  local  changes  following  capillary  embolism, 
that  is,  softening,  suppuration,  abscess,  and  gangrene.  How  are  these 
changes  to  be  explained  ?  Impaired  nutrition  and  loss  of  vitality  (necro- 
biosis)  account  for  the  softening  and  gangrene.  Blood  extravasated 
becomes  virtually  a  foreign  substance,  and  its  presence  may  excite  sup- 
purative  inflammation.  But,  probably,  in  some,  if  not  in  most,  cases, 
capillary  emboli  have  a  pathogenetic  agency  which  is  not  merely  mechani- 
cal, that  is,  their  effects  are  not  due  to  obstruction  alone.  It  is  a  reasonable 
supposition  that  they  may  have  septic  or  poisonous  properties  which  will 
measurably  explain  the  local  morbid  processes  attributable  to  their 
presence.  Different  morbid  products  differ  as  regards  the  nature  of  these 
morbid  properties ;  and  particles  of  matter,  in  other  words,  capillary 
emboli  derived  from  a  part  wherein  a  certain  morbid  process  is  going  on, 
will  be  likely  to  excite  a  similar  process  in  the  places  in  which,  having 
been  transported  thither  by  the  current  of  blood,  they  are  arrested. 

The  embolic  changes  embraced  under  the  name  infarctus,  in  the  com- 
prehensive sense  of  this  term,  are  especially  liable  to  occur  in  the  spleen, 
kidneys,  lungs,  liver,  and  brain.  In  the  spleen,  the  wedge-like  portions 
so  often  met  with,  or  "  fibrinous  blocks,"  which  usually  undergo  degene- 
rative changes  and  are  at  length  absorbed,  are  the  sequela?  of  hyperaemic 
stasis  and  hemorrhagic  extravasation.  Suppuration  and  gangrene  are 
here  rare  results.  Essentially  the  same  changes  may  take  place  in  the 
kidneys,  but  small  abscesses  are  less  infrequent.  They  are  situated  in 
the  cortical  portion.  In  the  lungs  small  extravasations  of  blood,  circum- 
scribed gangrene,  lobular  pneumonia,  and  little  abscesses,  the  latter 
formerly  called  "  metastatic,"  are  local  events  attributable  to  pulmonary 
embolism.  In  the  liver,  hemorrhagic  infarctus  does  not  occur,  but  the 
effects  of  embolism  are  the  well-known  "  multiple  abscesses"  in  this  viscus. 
In  the  brain  the  embolic  changes  are  punctated  or  capillary  hemorrhage, 
softening  and  liquefaction,  the  latter  denoting  complete  disorganization  or 
necrobiosis.  These  changes  in  the  several  organs  just  named  will  enter  into 
the  consideration  of  the  local  affections  therein  seated ;  and  capillary 
embolism  will  also  be  referred  to  in  treating  of  pyaemia. 

I  have  endeavored  in  this  brief  section  to  present  an  outline  of  the  de- 
velopments, up  to  this  time,  in  relation  to  thrombosis  and  embolism.  At 
the  date  of  the  publication  of  the  first  edition  of  this  work,  in  1866,  the 
importance  of  these  topics  was  not  fully  appreciated  by  the  majority  of 
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medical  writers  and  practitioners.  Since  that  date,  facts  previously  ob- 
served have  been  corroborated,  and  important  additions  to  our  knowledge 
have  resulted  from  experiments  on  animals  and  from  clinical  observation. 
I  concluded  this  section  in  the  third  edition  (1868)  by  saying  that  facts 
were  constantly  accumulating  which  tended  to  show  the  importance  of 
these  topics.  At  the  present  time  (1872)  this  statement  may  be  repeated. 
Much  is  to  be  expected  from  continued  researches  respecting  thrombosis 
and  embolism. 

Increase  and  Diminution  of  Albumen. 

Having  considered  the  pathological  relations  of  fibrin,  I  pass  to  the 
other  of  the. two  most  important  organic  constituents  of  the  liquor  san- 
guinis,  viz.,  albumen.  This  exists  in  the  serum  of  the  blood  after  the 
separation  of  fibrin.  It  exists  normally  in  a  liquid  state.  It  does  not, 
like  fibrin,  coagulate  spontaneously,  but  may  be  coagulated  by  heat  or 
the  addition  of  mineral  acids,  and  is  then  presented  as  a  white  deposit. 
It  is  found  also  in  chyle,  lymph,  dropsical  effusions,  and  in  various  fluids 
of  the  body.  It  is  much  more  abundant  in  the  blood  than  fibrin,  existing 
in  the  proportion  of  from  GO  to  70  parts  in  1000.  The  serum  of  the  blood 
owes  to  it  much  of  its  density,  which  in  health  is  represented  by  about 
1030.  Albumen  is  doubtless  a  very  important  constituent  of  the  blood, 
but  its  precise  physiological  uses  and  relations  are  not  satisfactorily  ascer- 
tained. There  is  reason  to  believe  that  it  furnishes  the  pabulum  for  th.e 
development  and  renewal  of  the  organized  or  corpuscular  constituents, 
and  it  undoubtedly  constitutes  the  material  for  the  nutrition  of  many  of 
the  tissues.  It  has  been  supposed  that  the  fibrin  is  formed  from  the 
albumen.  The  two  substances  are  nearly  identical  as  regards  their  chemi- 
cal composition. 

Albumen  is  increased  in  certain  diseases,  viz.,  acute  rheumatism,  pneu- 
monitis,  pleuritis,  etc. ;  but,  with  our  present  knowledge,  it  is  impossible 
to  say  how  much  pathological  importance  belongs  to  this  fact.  It  does 
not  appear  to  be  uniformly  increased  in  inflammation,  as  fibrin  is.  It  has 
not,  therefore,  the  same  significance  as  a  criterion  of  inflammation.  In 
short,  there  are  no  known  special  pathological  relations  of  an  excess  of 
albumen ;  and  there  is  no  name  to  denote  such  a  condition. 

The  pathological  relations  of  an  abnormal  diminution  of  the  quantity 
of  albumen  are  more  apparent.  This  constitutes  an  important  condition 
incident  to  affections  of  the  kidneys,  characterized  by  the  presence  of 
albumen  in  the  urine,  or  albuminuria.  This  blood-constituent  escaping 
constantly  with  the  urine,  the  quantity  in  the  blood  is  proportionately 
lessened  ;  hence  the  density  of  the  serum  is  lowered.  Bright  reported  a 
case  in  which  the  specific  gravity  of  the  serum  was  reduced,  by  a  defi- 
ciency of  albumen,  as  low  as  1013. 

An  important  morbid  effect  frequently  follows  diminution  of  the  albu- 
men and,  thereby,  of  the  density  of  the  blood.  Aqueous  or  serous  transu- 
dation  is  apt  to  occur  in  the  interstices  of  the  areolar  tissue  and  into  the 
serous  cavities,  giving  rise  to  oedema  and  anasarca.  It  thus  occasions 
general  dropsy.  This  effect  is  doubtless  in  a  great  measure  due  to  the 
diminished  density  of  the  blood  serum ;  it  becomes  unduly  aqueous,  and 
filtrates  more  readily  through  the  tissues.  But  the  transudation  is  in  a 
measure  due  to  an  obstruction  to  the  free  passage  of  the  blood  through 
the  capillary  vessels.  Experiments  have  shown  that  the  presence  of 
fibrin  and  albumen  in  the  blood  facilitates  its  circulation  in  the  capillary 
system ;  hence,  when  the  blood  is  deprived  of  a  considerable  portion  of 
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its  albumen,  it  accumulates  in  the  capillary  vessels,  and  the  increased 
pressure  favors  transudation,  or  dropsy. 

Diminution  of  albumen  has  been  observed  in  various  cachectic  affec- 
tions, in  some  cases  of  inflammation,  in  typhus,  notably  in  scorbutus,  in 
puerperal  fever,  dysentery,  etc.  This  condition  occurs  whenever  the  body 
is  insufficiently  nourished,  either  from  too  little  or  poor  food,  or  defective 
appropriation  from  any  cause ;  also,  whenever  there  is  an  abnormal  ex- 
penditure of  blood-constituents,  as  in  chronic  diarrhoea,  copious  purulent 
discharges,  etc.  The  loss  of  albumen  does  not  bear  any  constant  relation 
to  the  number  of  red  globules.  It  is  neither  increased  nor  diminished  in 
chlorosis  or  anaemia.  Nor  does  it  appear  to  sustain  any  relation  to  fibrin. 
Bleeding,  which  increases  fibrin,  appears  to  lessen  albumen,  but  not  in  a 
marked  degree. 

Of  morbid  alterations  of  the  quality  of  albumen,  we  know  nothing  posi- 
tive. That  important  qualitative  changes  do  occur  is  highly  probable. 
But,  in  the  present  state  of  knowledge,  all  is  conjectural.  When  the  physi- 
ologist develops  further  information  respecting  the  uses  of  albumen  in 
health,  its  metamorphoses,  and  its  relations  to  other  elements  of  the  blood, 
and  to  the  nutrition  of  the  tissues,  the  pathologist  may  hope  to  understand 
better  than  now  to  what  extent  and  in  what  modes  it  is  involved  in  disease. 

A  substance  analogous  to  albumen,  distinguished  by  not  coagulating 
under  the  influence  of  heat,  and  coagulating  imperfectly  with  the  addition 
of  nitric  acid,  is  called  albuminose.  It  exists  in  the  blood  in  the  propor- 
tion of  4  to  6  parts  in  1000.  It  is  found  to  disappear  in  the  course  of 
diseases  in  which  albumen  is  diminished.  It  has  no  known  pathological 
relations. 

Increase  and  Diminution  of  Water. 

Water  constitutes  a  large  proportion  of  the  mass  of  blood,  viz.,  about 
790  of  1000  parts.  Obviously  a  certain  proportion  of  water  is  essential. 
If  abnormally  deficient  or  superabundant,  evils  pertaining  to  the  circula- 
tion and  to  changes  in  the  blood  itself  are  likely  to  follow.  These  morbid 
conditions  of  quantity  are  incidental  to  disease.  It  is  doubtful  if  an  ex- 
cess of  water  ever  occurs  save  as  an  incidental  morbid  condition.  The 
quantity  of  blood,  as  already  stated,  is  probably  not  subject  to  much 
fluctuation.  It  is,  however,  by  no  means  probable,  as  stated  by  Lehmann 
and  others,  that  the  mass  is  never  increased  nor  diminished.  In  phthisis 
and  other  wasting  diseases  it  is  undoubtedly  diminished ;  and  it  is  proba- 
ble that  the  amount  is  sometimes  increased.  But,  as  a  rule,  its  normal 
fluctuations  are  inconsiderable.  If  too  much  liquid  be  ingested  and  ab- 
sorbed, the  augmented  pressure  within  the  vessels  causes  exhalation  from 
the  pulmonary  mucous  membrane,  the  skin,  and  more  especially  into  the 
uriniferous  tubes  of  the  kidneys,  and  the  balance  is  speedily  restored.  On 
the  other  hand,  if  loss  be  sustained,  the  deficiency  is  speedily  made  good 
by  the  absorption  of  water.  In  the  latter  mode  the  blood  may  become 
unduly  watery,  constituting  hydrsemia.  If  the  globules  be  reduced  in 
number,  the  space  is  filled  with  water.  If  albumen  be  drained  away,  the 
serum  becomes  watery.  Hydraemia,  therefore,  is  a  substitution,  of  more 
or  less  of  the  other  constituents  of  the  blood  by  water,  and  not  the  blood 
normally  constituted,  plus  a  certain  amount  of  water ;  it  is  thus  incidental 
to  other  morbid  conditions  of  the  blood.  It  is  doubtful  if  water  ever 
remain  in  excess  while  the  other  constituents  continue  unaffected.  Defi- 
ciency of  water  in  the  blood  in  a  notable  degree  is  incidental  to  epidemic 
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cholera.     The  density  of  the  blood  in  this  disease  is  greatly  increased ; 
it  becomes  thick,  and  is  with  difficulty  circulated. 

The  morbid  conditions  and  relations  of  several  of  the  most  important 
of  the  constituents  of  the  blood  have  now  been  briefly  considered,  to  wit, 
the  red  and  colorless  globules,  or  the  organized  elements,  the  fibrin  and 
albumen  of  the  liquor  sanguinis,  carbonic  acid  gas  and  oxygen,  and 
water.  Numerous  constituents  yet  remain  to  be  noticed.  Of  these,  some 
are  organic,  and  others  inorganic  or  mineral.  Of  the  remaining  organic 
elements,  there  are  the  fatty  and  extractive  matters,  sugar  and  certain 
principles  embraced  under  the  head  of  excrementitious  substances.  In 
the  next  chapter  I  shall  notice  these  remaining  constituents  as  arranged 
in  the  groups  just  named. 


CHAPTER    VI. 

MORBID  CONDITIONS  OF  THE  BLOOD— (CONTINUED.) 

Morbid  Conditions  relating  to  Fat— Morbid  Conditions  relating  to  Sugar— Diabetes  Mellitus— 
Morbid  Accumulations  of  Excrementitious  Principles  in  the  Blood— Uraemia— Excess  of  Uric 
Acid  in  Gout,  Uric.Temia— Ketention  of  Excrementitious  Principles  contained  in  the  Vapor  of 
Expiration— Retention  of  Excrementitious  Principles  contained  in  the  Perspiration— Reab- 
sorption  of  Bile,  or  Cholaemia— Cholestersemia— Morbid  Conditions  relating  to  the  Saline  Con- 
stituents of  the  Blood. 

Increase  and  Diminution  of  Fat. 

IJ^AT  enters  into  the  composition  of  the  corpuscular  constituents  and 
the  liquor  sanguinis,  the  average  amount  in  the  whole  mass  of  blood 
being  estimated  to  be  a  little  over  2  in  1000  parts.  The  greater  part  is 
saponified,  that  is,  in  combination  with  alkalies.  Of  the  fats  which  are 
non-saponifiable,  with  our  existing  knowledge,  the  most  important  is  cho- 
lesterin.  An  excess  of  fat  leads  to  the  presence  of  free  fat,  in  greater  or 
less  quantity,  in  the  form  of  oil-globules.  These  have  been  repeatedly 
observed  in  diseases.  In  health  the  blood-serum  is  turbid  or  milky  for 
several  hours  after  a  full  meal.  This  appearance  has  been  observed  when 
venesection  has  been  practised  under  these  circumstances.  It  is  due  to 
the  products  of  lacteal  absorption  which  are  at  this  time  poured  into  the 
blood.  This  is  the  explanation  of  some  of  the  cases  of  white  or  milky 
blood  which  have  been  reported  by  medical  practitioners. 

The  pathological  relations  of  an  excess  of  oil  in  the  blood  are  very  im- 
perfectly known.  Clinical  observations  have  shown  that  it  is  more  or  less 
abundant  in  acute  affections  generally.  Under  these  circumstances,  it  must 
be  chiefly  derived  from  the  adipose  tissue  within  the  body ;  hence,  the 
emaciation  which  accompanies  acute  affections.  It  accumulates  in  the 
blood  of  drunkards,  leading  to  that  amount  of  deposit  in  the  adipose  struc- 
ture which  constitutes  obesity.  Lehmann  states  that  this  result  is  not  due 
directly  to  the  introduction  of  alcohol,  but  that  it  occurs  only  when  the 
liver  becomes  affected. 

Nothing  is  to  be  said  with  respect  to  our  positive  knowledge  of  a  mor- 
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bid  deficiency  of  oil  in  the  blood.  Yet,  probably,  such  a  morbid  condition 
exists,  and  has  more  or  less  importance  in  its  relation  to  diseases.  This 
is  certainly  a  fair  inference  from  the  benefit  derived  from  cod-liver  oil  and 
other  fatty  substances  in  tuberculosis,  scrofula,  and  other  affections. 

Of  the  non-saponifiable  fats,  cholesterin  alone,  with  our  present  knowl- 
edge, has  important  pathological  relations.  Experiments  and  clinical 
observation  have  shown  that  this  is  an  excrementitious  substance,  and  a 
notice  of  its  abnormal  accumulation  in  the  blood  will  therefore  come  under 
another  division. 

Therapeutically,  it  would  seem  to  be  an  object  to  increase  the  amount 
of  oil  in  the  blood  in  certain  diseases,  especially  in  tuberculosis,  and,  on 
the  other  hand,  to  diminish  the  amount  in  cases  of  obesity.  The  latter  is 
also  an  object  in  cases  of  fatty  degeneration  of  the  heart  and  arteries,  if 
it  be  true,  as  is  highly  probable,  that  this  structural  change  is  either  de- 
pendent upon,  or  favored  by,  an  excess  of  oil  in  the  blood.  The  diminu- 
tion of  oil  in  the  blood  is  effected  by  restricting  the  diet,  in  a  great  mea- 
sure, to  nitrogenized  substances,  avoiding  butter,  fat  meats,  sugar,  and 
limiting  the  amount  of  farinaceous  food.  Obesity  is  not  uncommon  in 
middle  age,  developed  to  an  extent  to  constitute  a  morbid  condition ;  and 
it  occurs  sometimes  in  early  life,  evidently  from  a  constitutional  ten- 
dency, and  may  reach  an  excessive  degree,  as  seen  in  persons  exhibited 
as  objects  of  curiosity  on  account  of  the  enormous  size  and  weight  to 
which  they  attain.  Whenever  it  exceeds  the  limits  of  health,  it  may  ap- 
propriately claim  treatment ;  and  it  may  often  be  notably  lessened  by 
excluding  from  the  diet  fatty  articles,  and  limiting  the  ingestion  of  sub- 
stances readily  converted  into  fat,  viz.,  sugar  and  starch.1 

To  effect  or  promote  an  increase  of  oil  in  the  blood,  oleaginous  reme- 
dies, and  a  diet  the  opposite  of  that  just  indicated,  are  to  be  employed. 

As  regards  the  substances  embraced  under  the  head  of  extractive  mat- 
ters, a  few  words  will  suffice.  This  division  includes  a  variety  of  undeter- 
mined constituents  of  the  blood  —  undetermined  with  respect  to  their 
nature,  source,  metamorphoses,  relation  to  different  organs,  and  their  uses. 
Of  course  they  have  not,  in  the  present  state  of  our  knowledge,  any  well 
determined  pathological  relations.  It  is  not  improbable  that  they  play  an 
important  part  in  morbid  processes,  but  nothing  has  as  yet  been  ascertained. 

Abnormal  Accumulation  of  Sugar— Gly  cohsemia. 

Sugar  is  an  organic  substance  which  exists  in  the  blood  in  health.  It 
is  a  constituent  of  the  blood  in  certain  portions  only  of  the  vascular  sys- 
tem, viz.,  within  the  portal  vein,  but  more  abundantly  within  the  hepatic 
vein,  the  vena  cava  ascendens,  the  right  cavities  of  the  heart,  and  the  pul- 
monary artery.  It  is  sometimes,  but  not  uniformly,  found  in  the  blood 
generally;  and,  excepting  in  the  parts  just  named,  when  found,  the  quan- 
tity is  very  small,  save  as  a  morbid  condition.  With  respect  to  the  ex- 
istence and  production  of  sugar  within  the  organism,  the  discovery  by 
Bernard  is  of  great  interest  and  importance.  This  distinguished  phys- 

1  Mr.  Banting,  an  English  non-medical  writer,  published,  some  years  since,  a 
"Letter  on  Corpulence,"  which  attracted  considerable  popular  attention.  By  a 
system  of  dietetic  management,  he  reduced  his  weight  within  a  year  46  Ibs.  I  could 
cite  a  case  in  which,  several  years  ago,  I  obtained  a  success  not  less  remarkable.  The 
management  of  obesity  has  undoubtedly  received  too  little  attention,,  but  it  is  to  be 
borne  in  mind  that  a  system  of  diet  suited  to  diminish  an  undue  accumulation  of 
fat  may  be,  not  only  inappropriate,  but  hurtful  to  persons  who  do  not  suffer  from 
corpulence. 
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iologist  has  shown  that  its  production  is  one  of  the  functions  of  the  liver. 
A  certain  quantity  is  received  from  the  sugar  and  starch  contained  in  the 
ingesta.  But  the  hepatic  vein  contains  much  more  than  the  portal ;  and 
it  is  contained  in  the  former  when  the  ingesta  are  devoid  of  both  saccha- 
rine and  amylaceous  substances,  and  when  no  sugar  is  contained  in  the 
portal  blood.  It  is  destroyed  during  the  passage  of  the  blood  through 
the  lungs.  How  is  it  destroyed  ?  This  is  a  physiological  question,  but 
it  has  important  pathological  bearings.  The  explanation  which  seems 
most  probable  is,  that  it  is  converted  into  lactic  acid,  the  latter  combining 
with  soda,  lime,  and  potash,  forming  lactates  which  are  again  converted 
into  carbonates,  and  then  again  decomposed  by  the  pneumic  acid.1 

It  should  be  stated  that  Pavy,  McConnell,  and  others  deny  that  a  nor- 
mal function  of  the  liver  is  the  production  of  sugar.  They  affirm  that 
during  life  the  liver  does  not  contain  sugar,  but  produces  an  amyloid  sub- 
stance (hepatic  dextrine  or  starch)  which  is  converted  into  ghicose  by  the 
contact  of  warm  saliva,  pancreatic  juice,  or  diastase.  Pavy  claims  that  the 
conversion  of  this  substance  into  sugar  is  always  pathological.  It  may 
be  added  that,  according  to  Robin,  the  glycogenic  function  of  the  liver  is 
performed  by  the  hepatic  lobules,  the  bile  being  secreted  by  the  membrane 
lining  the  hepatic  ducts. 

In  health,  sugar  is  not  eliminated  from  the  body,  but,  as  a  symptom  of 
disease,  it  may  exist  in  great  abundance  in  the  urine,  in  other  secretions, 
and  in  exhalations  ;  and  under  these  circumstances,  the  blood  everywhere 
throughout  the  body  contains  it.  This  constitutes  the  morbid  condition 
commonly  known  as  diabetes  mellitus. 

In  cases  of  diabetes,  sugar  exists  in  the  urine,  in  other  secretions,  and 
in  transuded  liquids,  in  consequence  of  its  existence  in  the  whole  mass  of 
blood.  Diabetes  is  not  a  disease  of  the  kidneys,  as  it  was  formerly  re- 
garded ;  these  organs  merely  excrete  sugar  contained  in  the  blood  brought 
to  them  by  the  renal  arteries.  The  sugar  in  the  renal  blood  increases  the 
functional  activity  of  the  kidneys,  acting  like  a  diuretic,  and,  hence,  the 
quantity  of  urine  is  greatly  increased.  An  increased  quantity  of  urine 
containing  sugar  in  abundance  thus  becomes  the  diagnostic  criterion  of 
diabetes.  The  abnormal  presence  of  sugar  in  the  blood  is  expressed  by 
the  term  glucohaemia  or  glycohsemia. 

Why  is  it  that  the  blood  in  the  general  circulation  becomes  saccharine 
in  this  disease  ?  Either  the  liver  produces  too  much  sugar,  or  the  pro- 
cesses by  which  it  should  be  made  to  disappear  from  the  blood  in  the  lungs 
are  imperfect.  Our  present  knowledge  does  not  perhaps  enable  us  to  de- 
cide between  these  two  explanations,  and  both  may  concur  in  some  cases  ; 
the  first,  however,  is  the  more  rational,  if  it  be  true,  as  estimated  by  Ber- 
nard, that  in  some  cases  of  diabetes  a  much  larger  amount  of  sugar  is  ex- 
creted by  the  kidneys  than  is  formed  by  the  liver  in  health. 

Moreover,  certain  facts  render  it  not  improbable  that  a  prior  morbid 
condition  of  the  nervous  system  may  be  involved.  Bernard  ascertained 
that,  by  irritating  the  medulla  oblongata  at  the  point  of  connection  of  the 
pneumogastric  nerve,  sugar  appears  in  the  urine.  A  transient  attack  of 
diabetes  may  in  this  way  be  produced  at  will  in  an  inferior  animal.  Hence, 
it  may  be  conjectured  that  diabetes,  occurring  spontaneously,  is  an  affec- 
tion of  the  nervous  centre,  an  abnormal  influence  being  transmitted  to  the 
liver  through  the  pneumogastric  nerve. 

Were  the  seat  and  nature  of  diabetes  established,  our  knowledge  mijrht, 
perhaps,  lead  to  rational  indications  for  treatment.  As  it  is,  the  thera- 

1  Robin  and  Verdeil,  Chimie  Anatoinique. 
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peutics  of  the  disease  is  quite  unsettled.  It  is  a  very  grave  disease,  per- 
sisting in  the  great  majority  of  cases,  and  proving  fatal  sooner  or  later. 
A  temporary  and  partial  relief  is,  in  general,  only  attainable  ;  and  this  is 
effected  by  different  means,  so  that  the  success  of  a  particular  mode  of 
treatment  does  not  reflect  much  .light  on  the  pathology  of  the  disease. 
Inasmuch  as  a  considerable  portion  of  the  sugar  is  derived  from  the  in- 
gesta,  one  point  in  the  management  is  to  cut  off  or  diminish  the  supply  of 
sugar  in  the  food.  In  this  way,  the  quantity  of  urine,  and  the  amount  of 
sugar  which  it  contains  are  generally  lessened.  But  this  measure  of  treat- 
ment is  directed,  not  against  the  primary  or  essential  morbid  condition, 
but  only  against  an  effect  or  symptom  ;  for  the  presence  of  the  sugar  in 
the  blood  is  dependent  on  some  prior  morbid  condition.  The  saccharine 
blood  is  the  ultimate,  appreciable,  morbid  condition,  in  the  existing  state 
of  our  knowledge,  but  this  is  evidently  a  result  of  some  deeper  change 
which  has  not  yet  been  ascertained.  Alkaline  remedies,  continued,  with 
occasional  intermissions,  for  a  long  time,  as  recommended  by  Trousseau, 
I  have  known  to  prove  remarkably  useful,  but  in  some  cases  they  are 
attended  with  no  benefit.  This  treatment  is  based  on  the  hypothesis  that 
the  sugar  received  into  and  formed  within  the  system  is  not  destroyed 
owing  to  the  want  of  alkalies  in  the  blood.  Rennet  has  been  proposed 
with  a  view  to  promote  lactic  fermentation,  and  its  usefulness  is  said  to  be 
shown  by  the  results  of  clinical  experience.  Remedies  addressed  to  the 
nervous  system  are  found  to  diminish  the  quantity  of  sugar  excreted. 
Opium  is  generally  beneficial.  Strychnia  is  sometimes  notably  so. 

The  treatment  of  this  disease  will  be  more  fully  considered  in  the  second 
part  of  this  work.  These  different  measures  are  here  mentioned  in  illus- 
tration of  the  fact  that  clinical  experience  appears  to  show  the  utility  of 
methods  of  treatment  based  on  different  views  of  the  pathology  and  seat 
of  the  disease. 

Sugar  may  appear  transiently  in  the  urine,  in  small  quantitjyn  various 
diseases,  and,  under  these  circumstances,  has  no  more  pathological  impor- 
tance than  the  occasional  appearance  of  a  trace  of  albumen.  The  state- 
ment made  a  few  years  ago  by  Reynoso  that  the  urine  is  habitually  sac- 
charine in  affections  which  compromise  the  respiratory  function,  has  not 
been  confirmed  by  the  observations  of  others.  A  trace  of  sugar  may  be 
found  in  the  urine  of  healthy  persons  after  certain  kinds  of  food,  after 
the  inhalation  of  chloroform,  and  when  certain  remedies  have  been  given, 
especially  the  ethers.  It  is  also  found  sometimes  in  considerable  abund- 
ance for  a  short  period  when  the  system  is  disturbed  by  strong  mental 
emotions. 

•Accumulation  of  Excrementitious  Principles  in  the 

Blood— TJrsemia. 

Certain  morbid  conditions  of  the  blood  consist  in  an  undue  accumulation 
of  excrementitious  substances.  And,  of  these,  first  in  importance  are  the 
organic  constituents  of  the  urine,  viz.,  urea  and  uric  acid.  These,  as  well 
as  all  excretory  products,  are  pre-formed  in  the  blood,  not  produced  within 
the  glands,  as  was  formerly  supposed.1  They  exist,  therefore,  in  the  blood 
in  health,  and  it  is  their  accumulation  in  abnormal  quantity  which  consti- 

1  It  has  been  claimed  that  experiments  made  by  Oppler,  Schottin,  Perls,  and 
Zalesky,  go  to  show  urea  and  uric  acid  to  be  produced  within  the  kidneys ;  and 
that  the  morbid  phenomena  attributed  to  uraemia  depend  on  the  accumulation  in 
the  blood  and  tissues  of  creatine,  creatinine,  and  other  primary  products  of  tissue 
metamorphosis.  Vide  Roberts's  Treatise  on  Renal  and  Urinary  Diseases. 
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tutes  the  morbid  condition.  The  excrementitious  substances  just  named 
are  distinguished  as  nitrogeni/e.d,  mid  consist  of  effete  m;itti>r  derived  iVom 
the  nitrogeni/ed  (issues  of  tlie  body.  Their  existence  in  the  blood  in 
he:illh  lias  been  fully  demonstrated  ;  juid  their  undue  accumulation  in  cer- 
tain ail'-ctions  of  the  kidneys  has  been  proved  by  direct  observation.  De- 
ficient excretion  of  urea  occurs  in  acute  inflammation  of  the  kidneys  or 
nephritis,  in  the  affection  commonly  known  as  acute  albuminuria,  and  as  a 
result  of  the  lesions  embraced  under  the  name  chronic  Bright's  disease. 
Under  these  circumstances  the  urea  accumulates  in  the  blood,  and  gives 
rise  to  the  condition  called  uraemia.  There  is  no  evidence  that  this  con- 
dition is  ever  due  to  an  excessive  production  of  urea  of  the  blood.  In  all 
cases  it  is  a  consequence  of  the  excretory  function  of  the  kidneys  being  either 
arrested  or  inadequate  to  a  proper  elimination  of  this  excrementitious 
substance. 

•Uraemia  is  a  form  of  blood-poisoning,  or  toxaemia,  entering  largely  into 
the  causation  of  morbid  phenomena,  and  consequently  of  great  importance 
in  it»  practical  relations.  Our  present  knowledge  of  it  has  been  recently 
acquired,  and  although  by  no  means  so  complete  as  could  be  desired,  con- 
stitutes one  of  the  most  prominent  of  the  characteristics  of  medicine  at  the 
present  time,  as  compared  with  the  past.  The  effects  of  this  morbid  con- 
dition are  manifested  especially  in  phenomena  pertaining  to  the  nervous 
system,  coma  and  convulsions  of  an  epileptiform  character  constituting  the 
graver  of  these.  These  phenomena  are  apt  to  precede  a  fatal  termination. 
Coma  and  convulsions  occurring  either  with,  or  subsequent  to,  scarlatina 
with  renal  complication,  in  nephritis,  in  Bright's  disease,  and  puerperal 
eclampsia,  are  due  to  uraemic  poisoning.  The  urea  accumulating  be3'oncl 
certain  limits  acts  upon  the  nervous  system  in  a  manner  analogous  to  cer- 
tain poisons  introduced  from  without  the  body — for  example,  strychnia. 
Its  mode  of  action  is  not  explicable  with  our  present  knowledge.  The 
question  has  arisen  whether  it  acts  directly  as  urea,  that  is,  without  having 
undergone  in  the  blood  any  change.  According  to  Frerichs,  it  is  converted 
in  the  blood  into  carbonate  of  ammonia,  a  substance- with  which  it  is  chemi- 
cally nearly  identical,  and  it  becomes  poisonous  only  after  this  conversion 
has  taken  place.  Frerichs  claims  to  have  established  the  correctness  of  his 
opinion  by  experiments  on  inferior  animals  and  clinical  observation.  The 
admirable  experiments  of  Hammond,  however,  disprove  this  hypothesis.1 

Clinical  observation  shows  that  various  inflammations  are  apt  to  be 
developed  as  results  of  uraemia,  more  especially  serous  inflammations,  viz., 
pleuritis,  pericarditis,  and  peritonitis.  It  is  supposed  to  stand  sometimes  in 
a  causative  relation  to  pneumonitis.  Amaurosis  is  an  occasional  result.  It 
is  one  of  the  pathological  conditions  under  which  neuralgia  occurs.  Other 
results  denote  efforts  for  the  vicarious  elimination  of  urea.  Persistent 
vomiting  and  purging  belong  to  the  clinical  history  of  uraemia;  and  tlu^e 
symptomatic  events  are  due  to  efforts  of  elimination  of  the  urea  through 
the  gastro-intestinal  mucous  membrane.  The  experiments  of  removing 
the  kidneys  of  inferior  animals,  by  Prcvost  and  Dumas,  Bernard  and 
Barreswill,  Hammond  and  others,  show  that,  under  these  circumstances, 
urea  accumulates  in  the  blood ;  after  a  time  vomiting  and  purging  occur, 
and  either  urea  or  the  carbonate  of  ammonia  is  found  in  the  contents  of 
the  alimentary  canal ;  finally,  this  vicarious  elimination  being  insufficient 
to  prevent  an  accumulation  from  reaching  the  point  necessary  for  the 
production  of  poisonous  effects,  convulsions  and  coma  ensue,  and  death 

1  Physiological   Essays. 
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speedity  follows.  The  same  consequences  take  place  when  the  excretion 
of  urea  is  prevented  by  certain  diseases  of  the  kidneys. 

In  order  to  ascertain  the  existence  of  uraemia,  an  analysis  of  the  blood 
may  be  made ;  but  this  mode  is  hardly  available  for  ordinary  clinical  pur- 
poses. The  existence  of  uraemia  may  be  inferred  whenever,  in  connection 
with  its  characteristic  pathological  effects,  the  secretion  of  urine  is  sup- 
pressed, or  the  quantity  greatly  diminished.  Urea,  however,  may  be 
wanting  in  the  urine,  although  the  quantity  of  the  latter  be  not  much,  if 
at  all,  diminished.  The  urine  is  of  a  low  specific  gravity  when  the  urea 
is  deficient,  and,  as  the  deficiency  of  urea  is  generally  associated  with 
albuminuria,  the  presence  of  albumen  in  the  urine,  with  diminished  density, 
renders  it  probable  that  uraemia  exists.  For  positive  proof,  the  urine  may 
be  analyzed  with  reference  to  the  quantity  of  urea  which  it  contains.  If 
not  adequately  excreted  by  the  kidneys,  urea  must  accumulate  in  the 
blood,  and  if  not  eliminated  vicariously  through  some  other  channel,  the 
pathological  effects  of  uraemia  must  sooner  or  later  ensue. 

The  therapeutical  indications  pertaining  to  uraemia  are^rstf,  to  endeavor 
to  promote  the  excretion  of  urea  by  the  appropriate  emunctories,  viz.,  the 
kidneys,  and,  second,  to  favor  its  vicarious  elimination.  The  first  indica- 
tion relates  to  the  use  of  diuretic  remedies,  which,  unhappily,  are  often 
inoperative  when  the  kidneys  are  much  diseased.  The  second  indication 
calls  for  hydragogue  cathartics  and  sudorific  measures,  urea  being  elimi- 
nated through  the  intestinal  canal  and  the  skin.  These  measures  are  to 
be  relied  upon  whenever  the  prompt  and  efficient  elimination  of  urea  is 
indicated.  The  spontaneous  efforts  of  elimination  through  the  stomach 
and  bowels  are  not  to  be  too  much  interfered  with.  There  are  no  known 
means  of  neutralizing  the  urea  in  the  blood,  or  protecting  the  system 
against  its  poisonous  effects, 

•• 

TTricsemia. 

> 

Uric  acid,  the  other  important  organic  constituent  of  the  urine,  exists 
in  a  small  quantity  in  the  blood  in  health,  as  shown  by  the  researches  of 
Garrod.  Garrod  has  also  shown  that  it  exists  in  an  abnormal  quantity  in 
gout.  He  regards  this  morbid  condition  as  sustaining  a  special  causative 
relation  to  the  phenomena  of  gout.1  Uric  acid  enters  into  the  composi- 
tion of  the  deposit  around  and  within  the  joints,  in  the  tubuli  of  the  kid- 
neys, and  sometimes  in  other  situations,  which  is  characteristic  of  this 
disease.  Moreover,  Garrod's  researches  show  that  the  excretion  of  uric 
acid  in  the  urine  is  often  notably  diminished  during  a  paroxysm  of  gout, 
and  that  this  constituent  of  the  urine  is  habitually  lessened  in  the  chronic 
form  of  the  disease.  The  kidneys  in  persons  affected  with  gout  seem  to 
lose,  to  a  greater  or  less  extent,  the  faculty  of  excreting  uric  acid,  the 
faculty  of  excreting  urea  remaining  intact.  It  is  an  interesting  fact  that 
in  acute  rheumatism  the  uric  acid  in  the  blood  is  not  in  excess,  and  the 
quantity  in  the  urine  is  apt  to  be  increased.  This  fact,  according  to  the 
author  just  named,  goes  to  establish  the  non-identity  of  gout  and  rheuma- 
tism, although  as  regards  their  local  manifestations,  these  two  diseases 
bear  to  each  other  a  close  analogy. 

Assuming  that  the  pathology  of  gout  involves  an  excess  of  uric  acid  in 
the  blood,  the  question  arises  whether  this  excess  be  due  to  an  accumulation 
from  insufficient  excretion,  or  whether  the  uric  acid  may  not  be  produced 

1  The  Nature  and  Treatment  of  Gout  and  Rheumatic  Gout,  by  Alfred  Baring 
Garrod,  F.R.S.,  etc.  London,  1809. 
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in  too  large  quantity.  Garrod  holds  the  opinion  that  both  explanations  are 
applicable.  He  thinks,  also,  that  a  reduction  of  the  alkaline  condition  of 
the  blood  favors  the  deposition  of  the  urates,  which  experiments  show  to 
be  precipitated  out  of  the  body  in  a  solution  to  which  a  weak  acid  is 
added,  whereas  they  are  held  in  solution  so  long  as  the  fluid  remains  alka- 
line. This  view  of  the  pathology  of  gout  is  rendered  highly  probable  by 
the  facts  which  Garrod's  researches  appear  to  establish.  Jt  remains  to 
determine  whether  an  excess  of  uric  acid  in  the  blood  be  not  a  morbid 
condition  existing  in  other  affections  as  well  as  in  gout.  Garrod  has  found 
it  to  exist  in  cases  of  lead-poisoning  Continued  research  may  show  that 
this  is  not  the  only  exception  to  its  being  a  condition  peculiar  to  gout,  and 
it  may  be  found  to  stand  in  a  causative  relation  to  other  phenomena  than 
those  which  characterize  this  disease.  An  excess  of  uric  acid  (in  the  form 
of  urates)  in  the  blood,  constituting  a  condition  differing  from  uraemia,  it 
is  desirable  to  distinguish  it  by  a  name,  and  if  I  might  venture  to  coin  a 
term,  I  would  propose  for  this  purpose,  vricaemia. 

The  therapeutical  indications  in  this  condition  are  to  introduce  alkalies 
into  the  blood,  in  order  to  hold  the  urates  in  solution,  and  to  promote 
elimination  through  the  kidneys  by  diuretic  remedies.  Clinical  experience 
appears  to  sustain  the  correctness  of  these  indications.  Dr.  Buckler,  of 
Baltimore,  has  suggested,  as  a  remedy  for  gout,  on  chemical  grounds,  the 
phosphate  of  ammonia,  the  ammonia  being  supposed  to  combine  with  the 
uric  acid,  and  the  phosphorus  with  the  soda,  forming  two  soluble  com- 
pounds which  are  readily  eliminated  by  the  kidneys.  Various  clinical 
observers  have  borne  testimony  to  the  utility  of  this  remedy. 

Accumulation  of  the  Excrementitious  Principles  of  Ex- 
pired Air,  Perspiration,  and  Bile  —  Cholsemia — Choles- 
teraemia. 

In  addition  to  the  kidneys,  the  lungs,  the  skin,  the  liver,  and,  perhaps, 
the  mucous  membrane  of  the  intestinal  canal,  take  part  in  the  elimination 
from  the  body  of  excrementitious  principles ;  and  an  arrest  or  impair- 
ment of  the  excretory  functions  of  these  organs  may  lead  to  an  accumu- 
lation of  noxious  matters  in  the  blood.  It  remains  to  notice  briefly  the 
supposed  morbid  conditions  thus  produced. 

The  most  important  purpose  of  respiration,  so  far  as  excertion  is  con- 
cerned, is  the  elimination  of  carbonic  acid.  The  undue  retention  of  this 
gas  has  already  been  noticed  as  an  element  of  apnoea.  The  vapor  of  the 
expired  breath,  called  the  pulmonary  transpiration,  contains  other  excre- 
mentitious principles.  It  is  well  known  that  various  medicinal  substances 
and  certain  constituents  of  articles  of  food  escape  through  this  channel ;  and 
the  retention  of  the  indeterminate  substances  contained  in  the  extractive 
matters  of  the  expired  moisture  may  give  rise  to  noxious  effects,  either 
directly  or  by  inducing  catalytic  changes  in  the  blood.  But  we  have  no 
positive  knowledge  with  regard  to  blood-poisoning  from  this  source. 

The  chief  purposes  of  the  perspiration  appear  to  be  the  elimination  of 
water  and  the  regulation  of  temperature.  The  proportion  of  solid  matter 
in  the  perspired  fluid  is  small,  chloride  of  sodium  being  the  largest  ingre- 
dient. The  excrementitious  principles  which,  if  retained,  may  give  rise 
to  morbid  conditions  of  the  blood,  must  be  contained  in  the  extractive 
matter  of  the  sweat.  The  odor  frequently  accompanying  emanations 
from  the  skin  shows  that  something  is  eliminated,  which,  we  may  imagine, 
would  be  noxious  if  retained.  It  is  generally  thought  that  important 
excrementitious  principles  are  eliminated  by  the  skin ;  but  this  is  a  con- 
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jecture  rather  than  a  conclusion  based  on  actual  knowledge.  Observation 
appears  to  show  that  disease  not  unfrequently  originates  from  suppression 
of  the  cutaneous  transpiration.  It  is  a  popular  notion  that  many  diseases 
are  thus  produced.  The  importance  of  this  as  a  source  of  disease  is 
doubtless  vastly  overrated ;  yet  the  general  opinion  is  not  devoid  of 
foundation.  The  occurrence  of  disease,  however,  in  consequence  of  the 
action  of  cold  on  the  surface,  is  not  to  be  explained  exclusively  on  the 
hypothesis  of  the  retention  of  excrementitious  principles.  When  the  func- 
tions of  the  skin  are  arrested  by  cold,  there  are  two  other  modes  in  which 
we  may  suppose  disease  to  be  produced.  One  of  these  relates  to  the 
circulation.  The  blood,  being  driven  from  the  surface,  must  accumulate 
in  the  internal  organs,  giving  rise  to  congestion.  The  other  mode  relates 
to  the  increased  supplementary  activity  of  certain  organs,  to  compensate 
for  the  deficient  elimination  from  the  skin.  The  kidneys  and  lungs  antago- 
nize the  skin  in  this  regard,  and  if  the  kidneys  fail,  the  labor  of  performing 
the  eliminative  function  of  the  surface  falls  upon  the  lungs  ;  hence,  disease 
of  the  latter — an  excessive  physiological  activity  of  an  organ  being  liable 
to  end  in  a  pathological  condition.  Perhaps  these  two  modes  of  operation 
will  account  for  the  production  of  disease  in  consequence  of  suppressed 
cutaneous  transpiration,  in  the  majority  of  the  cases  in  which  disease  is 
thus  produced. 

With  our  present  knowledge  respecting  bile,  it  is  to  be  considered  as 
embracing  both  excrementitious  and  recrementitious  principles.  The  bili- 
verden,  or  coloring  matter,  and  the  salts  peculiar  to  the  bile,  viz.,  the 
glyco-cholate  and  tauro-cholate  of  soda,  do  not  exist  preformed  in  the 
blood,  but  they  are  produced  within  the  liver.  On  the  other  hand,  chole- 
sterin,  which  enters  into  the  composition  of  bile,  does  not  exist  in  the 
blood.  This  constituent,  there  is  reason  to  believe,  is  excrementitious. 
Late  experimental  researches  appear  to  have  established  that  it  is  pro- 
duced in  the  destructive  assimilation  of  nervous  tissue.  It  is  contained 
more  abundantly  in  the  venous  blood  coming  from  the  brain  than  in  the 
arterial  blood  going  to  the  brain.  It  is  found  in  larger  quantity  in  the 
portal  than  in  the  hepatic  vein ;  and  this  fact,  taken  in  connection  with 
the  fact  of  its  presence  in  the  bile,  goes  to  show  that  one  of  the  functions 
of  the  liver  is  the  elimination  of  this  substance.  It  appears  in  the  feces  in 
the  form  of  another  variety  of  non-saponifiable  fat,  called  serolin,  which  it 
has  recently  been  proposed  to  call  stercomn.1  Other  substances,  viz., 
leucine  and  tyrocine,  have  been  found  in  bile  ;  and  it  is  probable  that  these 
are  excrementitious,  but  their  physiological  and  pathological  relations  are 
not  yet  satisfactorily  ascertained. 

The  presence  of  bile  in  the  blood  constitutes  the  morbid  condition  called 
cholsemia.  It  will  be  considered,  hereafter,  as  an  individual  disease,  under 
the  name  -icterus  or  jaundice  ;  but  the  condition  is  incidental  to  various 
affections.  Cholaemia  is  manifested  by  the  yellow  or  greenish  coloration 
of  the  conjunctiva  and  cutaneous  surface.  As  in  the  case  of  sugar  in  the 
general  circulation,  the  bile  is  eliminated,  to  a  greater  or  less  extent,  by 
the  kidneys,  and  it  is  therefore  found  in  the  urine  in  abundance.  In  the 
great  majority  of  cases,  the  condition  depends  on  obstruction  of  the  passage 
of  the  bile  from  the  liver  to  the  duodenum.  It  rarely  accompanies  certain 
structural  affections  of  the  liver,  such  as  cirrhosis,  fatty  deposit,  carcinoma, 

1  Vide  article  entitled  "  Experimental  Researches  into  a  new  Excretory  Function 
of  the  Liver,  consisting  in  the  Removal  of  Cholesterin  from  the  blood,  and  its 
Discharge  from  the  Body  in  the  form  of  Btercorin,"  by  Austin  Flint,  Jr.,  M.D., 
etc.,  American  Journal  of  the  Medical  Sciences,  October  1862. 
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tuberculosis,  etc.  These  facts  go  to  show  that  it  occurs  from  the  re-al>- 
sorption  of  bile  after  the  secretion  has  taken  place,  and  not  from  detective 
secretion.  Defective  secretion,  however,  either  with  or  without  obstruc- 
tion and  re-absorption,  doubtless  occurs,  and,  under  these  circumstances, 
the  excrementitious  constituents  of  the  bile,  which  are  performed  in  the 
blood,  e.  gr.,  cholesterin,  will  accumulate  if  not  vicariously  eliminate*  1.  The 
non-secretion  of  bile  has  been  called  acholia.  Occurring  either  in  cases 
of  icterus  or  independent^  of  the  phenomena  of  the  latter,  it  may  give 
rise  to  a  condition  of  the  blood  more  immediately  serious  than  the  condi- 
tion caused  by  the  re-absorption  of  bile,  or  cholaemia. 

Chohemia  does  not,  in  general,  occasion  serious  effects.  Patients  are 
not  always  greatly  incommoded  by  this  condition.  The  re-absorbed  bile 
appears  to  exert  a  narcotic  influence,  more  or  less  marked,  on  the  nervous 
system,  producing  dulness  of  the  mental  faculties,  a  disposition  to  sleep, 
slowness  of  the  pulse,  and  torpor  of  the  functions  generally.  If,  however, 
the  condition  be  prolonged,  hemorrhages  are  apt  to  occur,  and  the  kidneys 
may  become  affected  so  as  to  lead  to  uraemia. 

All  clinical  observers  have  been  led  to  observe  exceptional  cases  of 
cholsemia,  in  which  the  bile  appears  to  exert  an  intensely  noxious  influence 
on  the  nervous  system,  inducing  coma  and  death.  Excluding  cases  in 
which  the  supervention  of  uraemia  may  account  for  these  results,  they  may 
be  attributed  to  the  retention  and  accumulation  in  the  blood  of  the  excre- 
mentitious principles  of  the  bile,  and  perhaps  especially  cholesterin.  There 
are  grounds  for  believing  that  the  accumulation  of  cholesterin  in  the  blood 
gives  rise  to  a  special  form  of  blood-poisoning,  to  which  the  name  of  cho- 
testenetnitt  has  been  applied.  The  grave  consequences  of  acholia  may  be 
explained  in  this  way.  It  is  to  be  borne  in  mind  that  acholia  is  not  neces- 
sarily associated  with  cholaemia ;  in  other  words,  there  may  be  non-secretion 
of  bile  without,  as  well  as  with,  obstruction  and  re-absorption,  the  latter 
only  giving  rise  to  the  phenomena  of  jaundice.  It  is  not  improbable  that 
a  deficient  elimination  of  cholesterin  may  occasion  more  or  less  of  those 
indefinite  symptoms  which  are  commonly  embraced  under  the  name 
&t7<ow.s/)«s.s,  and  which  are  relieved  by  remedies  supposed  to  act  upon  the 
secretory  function  of  the  liver.1 

It  has  been  supposed  that  one  of  the  functions  of  the  intestinal  canal 
is  elimination  of  excrementitious  principles  from  the  blood.  The  fluid 
formed  by  the  glands  of  Lieberkuhn,  in  the  small  and  large  intestine, 
may  be  in  part  excretory.  This,  however,  is  at  present  only  a  conjecture. 
There  are  no  known  facts  which  show  that  the  retention  of  principles 
contained  in  the  intestinal  juice  constitutes  a  morbid  condition  of  the 
blood. 

Saline  Constituents  of  Blood. 

Morbid  conditions  pertaining  to  the  saline  constituents  of  the  blood 
will  claim  very  brief  notice,  because,  although  it  is  highly  probable  that 
they  are  the  seat  of  important  changes,  we  have  very  little  positive  knowl- 

1  M.  le  Dr.  Picot,  Professor  of  Histology,  in  Tours,  has  reported  ft  fatal  case  of 
malignant  or  grave  icterus,  the  history  character! zed  by  notable  torpor  of  the 
mental  futilities,  with  mild  delirium,  and,  at  length,  complete  coma,  the  post-mortem 
examinations  having  been  made  with  special  reference  to  the  existence  of  choles- 
ter.Tinia.  A  chemical  examination  of  the  blood  and  the  brain,  in  this  case,  showed 
a  largo  accumulation  of  cholesterin.  Dr.  Picot  concludes  that  this  ease  goes  to 
confirm  the  existence  and  the  importance  of  cholestcr;rmia  as  a  morbid  Condition  of 
the  blood.  Vidf  Journal  de  V  Anatomic,  et  de  la  Physiologic;  publie  par  M.  Charles 
Robin,  No.  3,  Mai  et  Juin,  1872.  Paris. 
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edge  respecting  them.  Enumerated  in  the  order  of  their  relative  quantity, 
the  more  important  of  the  salts  in  the  blood  are,  the  chloride  of  sodium, 
carbonate  of  soda,  chloride  of  potassium,  phosphate  of  soda,  and  sul- 
phate of  potassa.  The  average  amount  of  the  salts,  collectively,  in 
healthy  blood,  is  estimated  to  be  from  7  to  8  in  1000  parts.  Our  knowl- 
edge of  the  physiological  changes  and  uses  of  these  constituents  is  far 
from  complete,  but  they  are  manifestly  important  as  supplying  matter 
required  for  the  several  tissues  and  for  various  secreted  fluids.  IVtoreover, 
they  are  concerned  in  the  preservation  of  the  red  globules,  in  the  solution 
of  albumen,  in  maintaining  the  alkalinity  of  the  blood,  in  the  regulation 
of  the  passage  of  liquids  through  the  coats  of  the  vessels  in  the  processes 
of  endosmosis  and  exosmosis,  etc. 

The  alkaline  salts  (carbonate  of  soda  and  potassa)  have  been  found  to 
undergo  considerable  fluctuations  in  disease.  They  are  much  diminished 
in  inflammations,  and  increased  in  the  eruptive  and  continued  fevers.  The 
supposed  utility  of  mineral  acids  in  the  essential  fevers  is  consistent  with 
a  super-alkalinity  of  the  blood.  As  already  stated,  a  deficiency  of  the 
alkaline  salts  is  supposed  by  Garrod  to  be  concerned  in  the  deposition  of 
uric  acid  in  gout.  In  articular  rheumatism  the  employment  of  alkaline 
remedies,  as  advocated  by  Puller  and  others,  is  based  on  the  theory  of 
neutralizing  an  acid,  supposed  to  be  the  lactic,  in  the  blood.  The  patho- 
logy of  diabetes  has  been  thought  to  involve  a  deficiency  of  alkalies  in 
the  blood,  and  hence  the  value  of  alkaline  remedies  in  certain  cases. 

The  researches  of  Garrod  appear  to  show  that  a  deficiency  of  potassa 
constitutes  an  important  element  in  scorbutus;  and,  according  to  this 
pathological  view,  the  efficacy  of  lemon-juice  and  the  various  anti-scor- 
butic vegetables  is  due,  not  to  the  presence  of  an  acid,  but  to  the  salts  of 
potassa  which  they  contain.  This  view  is  sustained  by  the  usefulness  of 
the  salts  of  potassa  employed  as  remedies  in  this  disease. 

Finally,  the  phenomena  pertaining  to  the  blood  and  circulation  in  that 
remarkable  disease,  epidemic  cholera,  are  measurably  due  to  the  loss  of 
saline  constituents  contained  in  the  serous  transudation  into  the  alimen- 
tary canal. 


CHAPTER  VII. 

MORBID  CONDITIONS  OF  THE  BLOOD— (CONCLUDED.) 

Morbid  conditions  due  to  the  presence  of  morbid  products,  intrinsic  and  extrinsic—Pyaemia— 
Putrid  infection  of  the  blood,  or  Septicaemia— Matter  of  contagion  — Viruses  — Infectious 
Miasms— Venoms— Poisons,  palpable,  and  impalpable  or  miasms— Zymosis— Considerations 
which  lead  to  the  inference  of  the  prior  existence  of  a  constitutional  or  general  morbid  con- 
dition, or  indeterminate  blood-changes,  in  various  local  affections. 

rpHE  morbid  conditions  of  the  blood  which  have  been  thus  far  con- 
JL  sidered  relate  to  its  normal  constituents.  The  presence  in  the  blood 
of  morbid  products  gives  rise  to  conditions  which  are  now  to  be  noticed. 
The  morbid  products  which  may  be  contained  in  the  blood  are  of  two 
kinds,  viz.,  1st,  those  formed  within  the  body  of  the  person  affected,  and, 
2d,  those  derived  from  the  body  of  another  person. 
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Pyaemia— Septicsemi  a. 

A  brief  enunciation  of  views  seemingly  most  consistent  with  our  present 
knowledge  of  the  morbid  conditions  to  which  the  above  terms  relate,  is  all 
that  the  scope  of  this  work  will  allow.  More  than  this  is  hardly  required 
in  a  treatise  on  the  principles  of  medicine,  inasmuch  as  these  morbid  con- 
ditions enter  so  largely  into  surgical  pathology. 

The  name  pyaemia  signifies  pus  in  the  blood.  Purulent  infection  of  the 
blood  is  a  synonymous  phrase.  When  the  name  was  introduced  by  Piorry 
the  absorption  of  pus  was  supposed  to  take  place  without  disintegration 
of  its  corpuscular  constituents.  And  it  was  supposed  that  after  gaining 
entrance  within  the  bloodvessels  the  pus  was  deposited  in  diiferent  situa- 
tions, and  that  in  this  way  were  produced  the  purulent  collections  in  the 
lungs  and  elsewhere  known  as  "metastatic  abscesses."  After  the  advent 
of  microscopy  into  pathological  researches,  it  appeared  to  be  clear  that 
the  size  of  the  pus-corpuscles  must  prevent  their  passage  from  without 
into  the  blood  otherwise  than  through  openings  into  the  vessels  resulting 
from  wounds  or  ulceration,  and,  also,  that,  owing  to  their  size,  they  could 
not  pass  through  the  coats  of  vessels  and  be  deposited  in  different  organs. 
Moreover,  it  became  apparent  that  pus-corpuscles  and  the  white  corpuscles 
of  the  blood  are  identical,  and  the  name  leucocytes  was  applied  to  both. 
Until  within  a  late  period,  suppurative  phlebitis  was  supposed  to  occur 
not  unfrequently,  and,  pus  being  produced  in  consequence  within  the  veins, 
its  presence  in  the  blood  was  often  thus  accounted  for.  This  view,  held 
by  many  when  the  first  edition  of  this  work  was  published  (1866),  seems 
now  to  have  been  in  a  great  measure  abandoned  by  most  pathologists,  the 
researches  of  Virchow  and  others  appearing  to  prove  that  inflammation 
of  the  lining  membrane  of  the  veins  is  rare.  It  seems,  also,  to  be  proven 
that  coagulation  of  blood  in  veins  is  not,  as  was  formerly  held,  an  effect 
of  phlebitis,  but,  when  the  latter  is  associated  it  is  secondary  to  the 
coagulation,  and  that  the  lining  membrane  of  the  veins  is  not  the  one 
most  likely  to  become  inflamed.  Again,  the  facts  which  have  been  ascer- 
tained respecting  thrombosis  and  embolism  (vide  page  71,  et  seq.\  have 
seemed  to  account,  in  a  great  measure,  for  the  production  of  "  metastatic 
abscesses,"  these  constituting  a  characteristic  feature  of  pyaemia.  These 
results  of  pathological  studies  have,  of  late,  unsettled  the  views  concern- 
ing pyaemia  which  were  held  when  the  name  was  introduced.  In  so  far  as 
concerns  pus-corpuscles  being  present  in  the  blood,  it  is  denied  that  this 
constitutes  the  essential  morbid  condition  in  cases  of  so-called  pyaemia. 
Admitting  pus-corpuscles  and  the  white  corpuscles  of  the  blood  to  be 
identical,  their  accumulation  in  excessive  quantity  is  the  morbid  condition 
already  noticed  under  the  name  leucocythemia,  and  in  this  affection  the 
symptomatic  phenomena  attributed  to  purulent  infection  of  the  blood  are 
not  present. 

On  the  other  hand,  as  supporting  the  doctrine  of  pyaemia,  microscopical 
observations  still  more  recent  than  those  just  referred  to,  seem  to  have 
ascertained  that  the  purulent  collections,  that  is,  abscesses,  in  different 
situations  consist,  at  least  in  part,  of  the  white  corpuscles  of  the  blood, 
or  leucocytes,  which,  under  conditions  of  disease,  do  pass  through  the 
coats  of  the  vessels  without  any  solution  of  continuity,  and  migrate  into 
the  surrounding  tissues.  It  is  claimed  that  passage  from  within  outward, 
and  vice  versa,  has  been  demonstrated  by  direct  observation.  Admitting 
this,  the  absorption  of  pus,  together  with  its  disposition  to  form  "metas- 
tatic abscesses,"  should  no  longer  be  considered  a  physical  impossibility. 
That  pus  sometimes  enters  into  the  circulation  through  openings  into 
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vessels  by  orifices  resulting  from  wounds  and  ulceration  is  certain ;  and 
clinical  observation  shows  that  the  symptomatic  phenomena  of  pyaemia 
are  most  likely  to  be  developed  when  the  entrance  of  pus  in  this  way  is 
especially  apt  to  occur,  namely,  in  certain  diseases  of  the  bones.  Again, 
although  pus-corpuscles  are  identical,  as  far  as  microscopical  characters 
are  concerned,  with  the  white  corpuscles  of  the  blood,  it  is  easy  to  under- 
stand that  the  former  may  have  acquired  toxical  properties  not  belonging 
to  the  latter,  properties  not  appreciable  by  the  microscope,  nor  by  chemi- 
cal examination.  In  these  toxic  properties  may  consist  their  pathogenetic 
power.  Moreover,  it  is  evidently  incorrect  to  consider  the  corpuscular 
component  as  alone  constituting  pus.  The  liquor-puris  is  an  essential 
constituent  of  a  purulent  liquid,  as  much  as  the  liquor-sanguinis  is  of 
blood.  Now,  it  is  not  unlikely  that  the  toxic  properties  of  pus  belong 
especially  to  the  liquor-puris.  Finally,  by  the  injection  of  pus  into  the 
blood,  in  inferior  animals,  the  phenomena  of  pyaemia,  during  life,  and  the 
anatomical  characters  after  death,  may  be  produced.  These  facts  and 
considerations  go  far  to  sustain  the  doctrine  that  in  cases  of  so-called 
pyaemia  there  is,  in  fact,  a  purulent  infection  of  the  blood. 

Regarded  from  a  clinical  point  of  view,  pyaemia  denotes  an  affection 
undoubtedly  involving  a  special  morbid  condition  of  the  blood,  and  present- 
ing certain  distinctive  features  relating  to  its  causation,  its  symptoms,  its 
course,  and  the  appearances  after  death.  In  general,  the  causation  is*  dis- 
tinctly traumatic.  In  most  cases  it  follows  an  accidental  wound  or  a  sur- 
gical operation,  and  more  especially  wounds  or  operations  involving  a 
bone  of  considerable  or  large  size,  for  example,  the  femur.  It  may  follow 
inflammations  which  are  not  of  traumatic  origin.  It  is  one  of  the  affec- 
tions which  are  embraced  under  the  name  puerperal  fever,  that  is,  it  may 
arise  from  uterine  morbid  conditions  shortly  after  parturition.  Occa- 
sionally it  occurs  when  there  is  no  apparent  causation.  It  is  then  distin- 
guished as  idiopathic  or  spontaneous  pyaemia.  In  typical  cases  the  local 
causation  being  obvious,  it  is  developed  consecutively  to  suppuration ; 
hence,  the  pj^aemic  phenomena  are  not  manifested  until  after  several  days 
from  the  date  of  a  wound  or  surgical  operation,  which,  meanwhile,  has 
become  notably  tender  and  painful,  with  more  or  less  diffusion  of  the 
inflammation. 

The  clinical  history  is  characterized  by  repeatedly  recurring  chills,  more 
or  less  pronounced,  occurring  irregularly,  and  followed  by  profuse  sweat- 
ing. Fever  is  persistent,  varying,  as  shown  by  the  thermometer,  in  dif- 
ferent cases,  the  greatest  amount  of  heat  being  directly  after  the  chill,  the 
mercury  rising,  at  this  time,  from  104°  to  108°.  The  skin  becomes  sal- 
low, and  not  unfrequently  distinctly  jaundiced.  The  intelligence  is  but 
little  or  not  at  all  disturbed.  There  may  be  pain  in  the  chest,  with  cough 
and  frequent  respiration;  and  physical  exploration  may  show  pleuritis 
with  effusion,  or  bronchial  rales  with  broncho-vesicular  respiration  at  dif- 
ferent points  on  either  side  of  the  chest,  or  on  both  sides.  Pain  may  be 
felt  in  the  knee  and  other  joints,  and  effusion  within  the  synovial  mem- 
brane may  be  discovered.  At  length  persistent  collections,  not  preceded 
by  the  usual  local  symptoms  of  phlegmonous  inflammation,  "  cold  ab- 
scesses," as  they  are  sometimes  called,  may  be  found  in  different  situa- 
tions, sometimes  in  one  or  more  of  the  limbs,  and  sometimes  on  the  trunk. 
The  formation  of  purulent  matter  in  these  situations  is  sometimes  ex- 
tremely large.  Suppurative  inflammation  of  the  eye,  leading  to  sloughing 
and  the  evacuation  of  the  humors,  is  an  occasional  event.  This  has  been 
observed  chiefly  in  cases  of  pyaemia  following  parturition.  The  affection 
in  most  cases  runs  a  rapid  course,  the  duration  being  from  eight  to  ten 
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days.  With  less  intensity  the  disease  may  continue  from  two  to  four 
weeks,  and  occasionally  it  becomes  chronic,  lasting  for  several  months. 
In  the  latter  cases  the  duration  depends  on  the  secondary  abscesses, 
which,  by  their  continuance,  become  properly  sequels  of  the  pyaemia.  In 
the  vast  majority  of  cases  the  affection  ends  fatally.  Death  seems,  in 
some  cases,  to  be  attributable  to  asthenia  incident  to  the  morbid  condi- 
tion of  the  blood,  sometimes  to  heart-clot,  and  sometimes  to  the  secon- 
dary affections  of  the  viscera.  In  the  cases  which  recover,  the  local  effects 
consist  chiefly  of  subcutaneous  purulent  collections  and  arthritic  suppu- 
ration. The  foregoing  enumeration  of  the  leading  symptomatic  events 
enil traces  points  by  means  of  which,  generally,  the  discrimination  of 
pyiemia  can  be  made  without  difficulty. 

The  most  characteristic  lesions  found  after  death  are  circumscribed 
inflammations  and  multiple  abscesses  in  different  internal  organs,  but 
more  especially  in  the  lungs.  In  these  organs  they  generally  vary  in  size 
from  that  of  a  filbert  to  that  of  a  pea.  They  vary  in  number  in  different 
cases.  They  are  situated  especially  in  the  lower  portion  generally  of  both 
lun^s,  but  they  are  sometimes  limited  to  one  lung.  The  appearances 
diller  in  different  cases,  and  the  differences  are  sometimes  exemplified  in 
the  same  case.  In  the  portions  affected,  there  may  be  intense  congestion 
or  an  extravasation  of  blood.  The  appearances  may  be  those  of  pneu- 
monia in  the  second  stage ;  collections  of  purulent  matter  may  be  found, 
as  expressed  by  the  term  "  multiple  abscesses,"  and  the  tissues  are  some- 
times in  the  state  of  gangrene  or  sloughing.  Patches  of  congestion,  in- 
flammatory exudation  and  suppuration,  varying  in  size  from  a  hen's  egg 
to  a  filbert,  and  more  or  less  numerous,  are  disseminated  throughout  the 
liver  in  certain  cases.  This  organ  sometimes  contains  an  enormous  amount 
of  purulent  matter.  The  kidneys,  in  some  cases,  contain  small  abscesses, 
situated  in  the  cortical  portion.  In  the  spleen,  either  extravasations  of 
blood  or  the  so-called  fibrinous  blocks  are  often  found.  Numerous  extra- 
vasations of  blood  may  be  found  on  the  surface  of  the  heart.  Ulcerations 
of  the  caecum  and  colon  are  sometimes  observed.  The  anatomical  cha- 
racters of  peritonitis,  pleuritis,  and  pericarditis  are  not  unfrequently  pre- 
sent, the  inflammation,  however,  of  these  membranes  being  probably  de- 
pendent on  a  prior  affection  of  the  solid  viscera  which  they  invest,  viz.,  the 
lungs,  heart,  liver,  spleen,  and  kidneys.  Circumscribed  softening  of  the 
brain  is  sometimes  observed.  Fibrinous  clots  of  ante-mortem  formation 
are  often  found  in  the  right  cavities  of  the  heart. 

The  lesions  just  enumerated  are,  in  great  measure,  those  already  noticed 
as  incident  to  embolism  (vide  page  71,  el  seq.).  Now,  does  this  fact  prove 
that  pyaemia  is  neither  more  nor  less  than  embolism  ?  A  negative  answer 
to  this  question  is  based  on  the  following  considerations :  Cases  of  embo- 
lism by  no  means  always  present  the  clinical  history  of  pyaemia.  The  so- 
called  infarctions  occur  in  different  viscera  without  the  constitutional 
symptoms  which  are  considered  as  denoting  a  purulent  infection  of  the 
blood.  In  cases  of  pyaemia,  the  constitutional  symptoms — pulse,  tempera- 
ture, etc. — are  out  of  proportion  to  the  local  effects,  that  is,  the  multiple 
abscesses,  etc.,  and  life  may  be  destroyed  apparently  as  a  direct  consequence 
of  the  blood-poisoning  irrespective  of  these  local  effects,  although,  doubt- 
less, the  latter  react  upon  the  system  and  give  rise  to  more  or  less  increase 
of  constitutional  disturbance.  In  some  well-marked  cases  of  pyaemia  these 
local  effects  are  wanting.  Certain  of  the  local  secondary  affections  are  not 
explained  by  the  theory  of  embolism ;  for  example,  the  inflammation  within 
the  joints  and  the  extensive  subcutaneous  abscesses.  Lesions  which,  it 
is  admitted,  involve  embolism,  seem  often  to  involve  something  more  than 
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the  effects  of  simple  obstruction  of  the  vessels.  This  statement  applies  to 
active  inflammation  and  sloughing  in  the  lungs  and  elsewhere.  It  appears 
to  be  a  fair  conclusion  from  these  considerations  that,  although  embolism 
forms  an  important  element  in  many,  if  not  most,  cases  of  pyaemia,  the 
morbid  condition  of  the  blood  denoted  by  the  latter  term  embraces  some- 
thing more  than  the  presence  of  either  plugs  or  disintegrated  thrombi, 
which  produce  their  local  morbid  effects  by  a  mechanical  obstruction  of 
arteries.  Pure  embolism  is  not  properly  a  toxaemia,  whereas  the  phe- 
nomena of  pyaemia  point  to  an  extremely  grave  toxaemic  condition. 

The  evidence  that  in  pyaemia  there  is  a  purulent  infection  of  the  blood 
is  derived  from  the  following  facts :  The  affection  occurs  cormectively  to 
suppurative  inflammation.  It  occurs  when,  from  the  situation  of  the  sup- 
puration, as  in  osteo-myelitis,  it  is  apparent  that  pus  is  liable  to  enter  the 
circulation.  The  phenomena  may  be  produced  by  injections  of  pus  into 
the  veins  in  inferior  animals.  The  experiments  of  Savory,  it  may  be  here 
stated,  show  that  even  the  local  effects  of  embolism  in  the  lungs,  that  is, 
multiple  abscesses  and  gangrene,  may  be  produced  by  the  injection  of  pus 
serum,  filtered  so  as  to  exclude  all  solid  particles  which  might  act  as  capil- 
lary emboli.1 

Embolism,  occurring  in  pyaemia,  is  doubtless  dependent  on  thrombosis 
of  veins,  either  within,  or  in  the  neighborhood  of,  the  parts  affected  with 
suppurative  inflammation.  Phlebitis,  whether  it  be  a  cause  or  an  effect, 
of  thrombosis,  doubtless  occurs  in  a  certain  proportion  of  cases.  The  em- 
boli, under  these  circumstances,  may  become  the  carriers  of  a  special  toxic 
principle.  In  addition,  the  pus  in  mass,  or  the  liquor  puris,  may  gain  en- 
trance into  the  blood,  either  through  open  orifices  into  veins  or  by  absorp- 
tion. In  what  consists  the  special  morbific  agency  of  pus  in  cases  of 
pyaemia,  whether  this  agency  be  due  to  chemical  changes  or  to  the  presence 
of  animal  or  vegetable  organisms,  are  points  of  inquiry  which  further  re- 
searches are  to  elucidate. 

The  question  as  to  the  contagiousness  of  pyaemia  is,  of  course,  one  of 
not  only  pathological  interest,  but  practical  importance.  With  reference 
to  this  question,  the  view  which  seems  most  rational  is,  that  emanations 
from  suppurating  parts  contain  a  materies  morbi  which,  by  coming  into 
contact  with  existing  wounds  or  external  inflammations,  and  exciting 
therein  a  morbid  action,  leads  to  pyaemia.  According  to  this  view,  pyae- 
mia is  not  communicated,  like  smallpox,  typhus,  etc.,  by  an  infectious 
miasm  entering  into  the  system  through  the  lungs  or  the  alimentary 
canal ;  but  it  is,  nevertheless,  communicated  by  means  of  a  virulent  mor- 
bid product  acting  primarily  on  a  part  already  suppurative.  This  morbid 
product  diffused  in  the  atmosphere,  attached  to  the  walls  of  hospital  wards, 
to  bedding,  the  clothing  of  medical  attendants,  etc.,  occasions  the  produc- 
tion of  the  disease  in  those  suffering  from  wounds,  or  after  surgical  opera- 
tions. Hence,  the  importance  of  ventilation,  the  efficient  use  of  disin- 
fectants, and  the  isolation  of  cases  treated  in  hospitals. 

Septicaemia. — This  term  denotes  the  presence  in  the  blood  of  septic 
matter,  that  is,  a  product  of  the  putrefaction  of  animal  substance.  The 
term  is  synonymous  with  "  putrid  infection  of  the  blood."  Putrescent 
matter  is  supposed  to  enter  the  blood  either  through  the  lymphatics  or 
the  veins,  in  certain  cases,  after  wounds  and  surgical  operations.  Typical 
examples  are  afforded  by  these  cases,  and,  moreover,  they  form  the  great 

1  Vide  articles  by  William  S.  Savory  in  St.  Bartholomew's  Hospital  Reports, 
vol.  1,  1865 :  also  vol.  3,  1867. 
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majority  of  the  cases  of  septicaemia.  Hence,  this  morbid  condition 
1 1.-] i  nigs  rather  to  surgical  than  to  medical  pathology.  The  absorption  of 
putrid  matter  from  within  the  uterus  is  supposed  to  take  place  sometimes 
ai'tcr  parturition,  especially  if  portions  of  the  placenta  be  retained.  A 
ivrtnin  proportion  of  the  cases  of  so-called  puerperal  fever,  thus,  are  cases 
of  septicaemia.  This  morbid  condition  of  the  blood  may  also  be  produced 
by  the  absorption  of  putrid  matter  from  situations  in  which  spontaneous, 
that  is,  non-traumatic,  sloughing,  or  gangrene  occurs. 

Clinically,  the  symptoms  which  are  recognized  as  characterizing  septi- 
caemia, present  certain  features,  by  means  of  which  it  may  be  differentiated 
from  pyaemia.  With  or  without  an  initial  chill,  fever  occurs,  and  the 
thermometer  indicates  speedily  a  considerable  rise  of  temperature.  There 
is  no  recurrence  of  chill,  if  it  have  once  occurred,  but  perspirations  early  in 
the  disease  are  not  infrequent.  Diarrhoea  is  generally  present,  and  it  is 
often  profuse.  Delirium  often  occurs,  which  may  be  manifested  by  inco- 
herence and  muttering,  or  sometimes  by  mania.  Aside  from  delirium, 
somnolency  and  indifference  are  mental  symptoms  commonly  present. 
Generally  before  death  the  extremities  become  cold,  and  the  thermometer 
shows  a  decline  of  temperature  which  sometimes  falls  below  the  minimum 
of  health.  It  is  supposed  that  septic  poisoning,  in  a  mild  or  moderate 
degree,  not  infrequently  occurs  and  ends  in  recovery ;  but  in  the  cases 
in  which  the  symptoms  denote  a  grave  affection,  the  proportion  ending 
fatally  is  very  large.  The  duration  in  fatal  cases  is  short,  in  general  only 
a  few  days,  but  it  is  sometimes  prolonged  to  several  weeks. 

As  regards  the  appearances  after  death,  the  infarctions  attributable 
generally  to  embolism,  and  the  multiple  abscesses  so  often  found  after 
death  from  pyaemia,  are  wanting.  Evidence  of  pleuritis  and  pericarditis 
is  sometimes  found.  The  spleen  is  enlarged  and  softened.  Suppuration 
beneath  the  skin  and  gangrene  are,  in  some  cases,  secondary  affections. 
The  intestinal  mucous  membrane  is  often  swollen  and  softened. 

The  evidence  of  the  existence  of  a  putrid  infection  of  the  blood  is  de- 
rived from,  1st,  the  occurrence  of  a  group  of  symptoms,  forming  a  well- 
defined  and  recognizable  acute  general  disease  which  is  developed  in 
connection  with  putrefactive  decomposition  incident  to  wounds,  surgical 
operations,  parturition,  and  spontaneous  gangrene ;  and,  2d,  the  similarity 
of  symptoms  and  appearances  after  death,  when  putrid  liquids  are  injected 
into  the  veins  of  inferior  animals. 

If  it  be  true,  as  is  now  held  by  many,  that  putrefaction  always  involves 
the  agency  of  minute  organisms,  then,  of  course,  it  follows  that  the  causa- 
tion of  septicaemia  involves  the  presence  of  these  organisms.  This  view 
of  the  causation  will  account  for  the  efficacy  of  disinfecting  agencies  and 
topical  applications  which  are  destructive  to  infusorial  life ;  and  this 
view  enforces  the  importance  of  preventing  the  access  of  putrescent 
germs  contained  in  the  atmosphere  to  parts  which  are  the  seat  of  trau- 
matic or  idiopathic  inflammation,  and,  if  this  cannot  be  done,  of  employ- 
ing carbolic  acid  or  other  means  of  effecting  their  destruction.  It  is 
affirmed  by  L.  Coze  and  V.  Feltz,  that  the  organisms  known  as  bacteria 
are  found  in  the  blood  in  abundance  in  cases  of  septicaemia,  and  that 
herein  consists  an  essential  pathological  distinction  between  this  affection 
and  pyaemia,  these  organisms  not  being  found  in  the  latter  affection.1 

Although  there  are  sufficient  grounds  for  considering  pyaemia  and 

1  Recherches  cliniqnes  et  experimentales  sur  IPS  maladies  infectieuses  etudieVs 
sp^cialment  a'u  point  de  vue  de  l'6tat  du  sang  et  de  la  presence  des  ferments. 
Paris,  1872. 
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septicaemia  as  distinct  toxhaemic  conditions,  yet  clinical  observation 
shows  that  the  phenomena  of  both  may  be  combined.  After  wounds,  sur- 
gical operations,  and  parturition,  as  well  as  in  connection  with  sloughing 
or  grangrene  when  not  produced  by  traumatic  causes,  in  some  cases,  both 
putrid  and  purulent  infection  of  the  blood  ensue,  the  symptoms  and  the 
morbid  appearances  belonging  to  each  being  associated. 

Mel  anaemia. 

Microscopical  observers  within  late  years  have  described  a  morbid  con- 
dition of  the  blood  consisting  of  the  presence,  in  more  or  less  abundance, 
of  pigmentary  granules  and  dark-colored  cells.  The  granules  are  black 
or  brown  particles,  rounded  or  angular  in  form,  existing  in  the  blood 
isolated  and  collected  in  masses.  The  cells  resemble  the  white  globules 
of  the  blood  in  form  and  size,  their  dark  color  being  due  to  the  pigmentary 
granules  which  they  contain.  Robin  considers  them  to  be  the  white 
globules,  or  leucocytes,  containing  dark-colored  granules.  To  this  morbid 
condition  the  name  melanaemia  has  been  applied. 

Melanaemia  is  observed  both  after  death  and  in  blood  drawn  during  life, 
in  cases  of  malarious  disease.  Certain  organs  of  the  body,  in  examina- 
tions after  death,  in  cases  of  periodical  or  malarial  fever,  present  notable 
discoloration  from  an  accumulation  in  the  capillary  vessels  of  pigmentary 
granules  and  the  dark  cells.  The  liver  and  the  spleen  are  the  organs  in 
which  this  discoloration  is  especially  observed,  but  it  may  extend  to  the 
brain,  spinal  cord,  kidneys,  lungs,  and  other  parts. 

The  pathological  effects  of  the  melanaemic  condition  cannot  be  considered 
as  established.  Frerichs  supposes  that  the  accumulation  of  the  granules 
and  cells  in  different  organs  may  occasion  obstruction  to  the  circulation 
sufficient  to  give  rise  to  congestion  and  stasis,  and  to  interfere  materially 
with  the  functions  of  the  organs,  affected.  The  accumulation  of  pigment 
in  the  liver,  he  thinks,  may  explain,  in  some  cases,  the  occurrence  of  in- 
testinal hemorrhage,  diarrhrea,  and  dropsical  effusion  into  the  peritoneal 
cavity.  Cerebral  phenomena — stupor,  delirium,  convulsions,  or  paralysis 
— may  possibly  be  due  to  the  accumulation  of  pigment  in  the  brain  ;  and 
the  accumulation  in  the  kidneys  may  cause  albuminuria  and  general  dropsy. 
The  production  of  anaemia  is  attributed  by  Frerich  to  the  accumulation  of 
pigment  in  the  spleen. 

The  source  of  the  pigment  is  supposed  to  be  the  hematin  or  coloring 
matter  of  the  blood  ;  hence,  melanaemia  involves  destruction  and  conse- 
quent paucity  of  the  red  globules,  or  anaemia.  Virchow  supposes  that  the 
pigmentary  granules  and  the  cells  are  derived  from  the  spleen,  and,  hence, 
melanaemia  is  a  result  of  disease  of  that  organ.  The  melansemic  condition 
will  be  referred  to  in  connection  with  the  morbid  appearances  found  after 
death  from  malarial  fever,  in  the  second  part  of  this  work. 

Viruses— Mi  asms — Venoms  — Poisons. 

Of  the  morbid  conditions  of  the  blood  induced  by  morbid  products 
originating  within  the  bodies  of  the  persons  affected,  that  is,  intrinsic  pro- 
ducts, there  are  doubtless  many  in  addition  to  those  which  have  been 
noticed.  We  do  not  possess  demonstrative  nor  even  inferential  knowledge 
of  the  different  kinds  of  these  morbid  products  existing  in  the  blood,  the 
sources  whence  they  are  derived,  the  manner  of  production,  etc.  We  only 
know,  by  means  of  clinical  observation,  some  of  the  circumstances  under 
which  they  originate,  and  the  phenomena  to  which  they  give  rise.  They 
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belong  to  what  may  be  called  the  indeterminate  morbid  conditions  of  the 
blood.  Deferring,  for  the  present,  the  consideration  of  thdse,  the  morbid 
conditions  of  the  blood  induced  by  morbid  products  derived  from  other 
bodies,  and  those  induced  by  extrinsic  matters  other  than  morbid  pro- 
ducts, claim  attention.  Morbific  substances,  of  various  kinds,  developed 
exterior  to  the  body,  i.  e.,  extrinsic,  may  gain  access  to  the  blood,  and  give 
rise  to  disease,  either  directly,  by  their  immediate  action  on  one  or  more 
parts  to  which  they  are  transported  in  the  blood,  or  indirectly,  by  occa- 
sioning morbid  changes  in  the  blood  itself. 

In  this  category  are  embraced  morbid  products  by  means  of  which  cer- 
tain diseases  are  communicated  from  those  affected  with  them  to  others  in 
health.  These  diseases  are  called  either  contagious  or  infectious.  The 
morbid  product  which  is  the  efficient  agent  in  the  communication  of  a 
contagious  or  an  infectious  disease  is  called  a  virus.  A  virus  is  a  mor- 
bific principle,  produced  in  the  body  of  a  patient  having  a  particular 
disease,  which  is  capable  of  producing  the  same  disease  when  it  enters  the 
blood  of  another  person.  As  thus  defined,  a  virus  is  sometimes  con- 
tained in  matter  which  is  appreciable,  and  this  matter  may  be  either  liquid 
or  solid.  Examples  are  the  fluid  contents  of  a  variolous  vesicle,  and  the 
crust  or  scab  which  is  formed  by  desiccation — both  contain  a  morbific 
principle  which  is  capable  of  producing  smallpox.  In  this  disease  there 
are  emanations  from  the  body,  not  apparent  to  the  senses,  which  contain, 
also,  the  virus,  inasmuch  as,  getting  into  the  blood,  probably  through  the 
inspired  atmosphere,  they  are  capable  of  communicating  the  disease. 
The  insensible  emanations  from  the  body  belong  among  the  morbific  mat- 
ters distinguished  as  mm.s-ms.  A  miasm  may  be  defined  to  be  morbific 
matter  not  recognizable  by  the  senses.  This  term,  however,  is  not  limited 
to  emanations  from  the  body ;  all  inappreciable  forms  of  morbific  matter 
may  be  called  miasms.  Of  course,  then,  there  are  miasms  which  do  not 
contain  a  virus,  since  a  virus  is  always  a  product  of  disease.  A  familiar 
example  of  a  miasm  of  this  kind  is  the  malaria  which  causes  periodical 
fever,  or  marsh  miasm,  as  it  has  been  called. 

In  this  connection  the  terms  contagion  and  infection  may  be  defined. 
These  terms  have  been,  and  still  are,  used  without  much  precision  as  re- 
gards the  relative  signification  of  each.  They  are  often  used  as  synonj'ms. 
The  definitions  of  different  writers  do  not  agree.  It  is  not  easy  to  settle 
upon  definitions  which  are  in  all  respects  satisfactory.  The  term  conta- 
gion, in  its  etymology,  implies  communication  of  a  disease  by  contact.  If, 
however,  the  sense  of  the  term  be  extended  by  considering  that  the  contact 
may  be  immediate  or  mediate,  it  may  embrace  all  modes  of  communica- 
bility,  including  emanations,  the  medium  of  contact,  in  the  latter,  being 
the  atmosphere.  If  it  be  desirable  to  give  a  precise  definition  to  each 
term,  contagion  may  be  restricted  to  the  communication  of  a  disease  by 
means  of  a  virus  contained  in  a  palpable  morbid  product,  viz.,  serum, 
lymph,  pus,  or  solid  matter.  On  the  other  hand,  infection  may  be  used 
to  denote  communication  by  means  -of  an  inappreciable  emanation  or 
miasm.  With  this  use  of  the  terms,  some  diseases  are  propagated  by 
contagion  alone,  for  example,  syphilis ;  some  by  both  contagion  and  in- 
fection, for  example,  smallpox  ;  and  others  by  infection  alone,  for  example, 
pertussis,  or  hooping-cough.  It  is,  however,  customary  and  convenient 
to  treat  of  the  diseases  which  are,  diffused  exclusively  by  infection — scar- 
latina, typhus-fever,  etc. — as  contagious  diseases.  Moreover,  the  term 
infection  is  often  applied  to  miasms  which  do  not  contain  a  virus. 

Each  contagious  or  infectious  disease  has  its  own  peculiar  and  specific 
morbid  product.  The  virus  of  smallpox,  the  miasm  of  scarlatina,  for  ex- 
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amples,  produce  respectively  these  two  diseases,  and  no  other  form  of 
disease.  And  in  this  fact  we  have  a  grand  criterion  of  the  special  character 
of  a  disease,  and  of  determining  the  identity  or  non-identity  of  diseases 
wjiich  may  have  more  or  less  phenomena  in  common.  Typhus  and  typhoid 
fever,  for  instance,  have  been  considered  by  some  identical,  and  by  others 
non-identical.  Now,  when  it  is  conclusively  shown  that  the  infectious 
miasm  of  typhus  gives  rise  always  to  this  form  of  disease,  and  never  to 
typhoid  fever,  and,  conversely,  that  the  infectious  miasm  of  typhoid  fever 
gives  rise  to  this  disease,  and  never  to  typhus,  we  have  the  best  of  evidence 
that  they  are  not  one  disease,  but  two  distinct  diseases. 

Of  the  essential  nature  of  the  different  morbific  principles  which  consti- 
tute viruses,  that  is,  in  what  consists  their  faculty  of  producing  each  its 
own  disease,  and  of  reproducing  the  same  virus,  we  have  not,  as  yet,  posi- 
tive knowledge.  The  hypothesis  which  has  of  late  years  been  generally 
entertained — an  old  doctrine  revived  by  Liebig — is,  that  a  virus,  received 
into  the  blood,  acts  as  a  ferment,  exciting  therein  processes  called  cata- 
lytic. The  grounds  for  this  hypothesis  are  .the  inappreciable  amount  of 
material  substance  which  suffices  to  communicate  a  disease,  and  the  oc- 
currence of  days  or  weeks  between  its  introduction  into  the  blood  and 
the  manifestation  of  any  morbid  phenomena.  Diseases  supposed  to  be 
thus  produced  have  been  distinguished  as  zymotic,  a  term  denoting  a  fer- 
ment, which  was  introduced  and  made  the  basis  of  a  nosological  arrange- 
ment of  diseases  by  Farr.  All  contagious  or  infectious  diseases  were  con- 
sidered as  zymotic,  and  also  all  diseases  which  prevail  as  either  epidemics 
or  endemics.  For  information  respecting  the  processes  embraced  under 
the  vague  term  catalysis — a  term  which  has  served  chiefly  to  mask  our 
ignorance  of  the  nature  of  the  processes  which  it  embraces — the  reader  is 
referred  to  other  works.  Suffice  it  to  say,  with  regard  to  fermentations, 
it  seems  to  be  well  established  that  they  are  not  mere  chemical  reactions 
excited  by  the  presence  of  what  is  known  as  the  ferment ;  but  they  are 
effects  of  the  functional  activity  of  living  organisms,  either  animal  or 
vegetable.  At  the  present  moment  it  is  a  question  whether  the  doctrine 
of  zymosis  be  not,  in  a  great  measure,  resolvable  into  what  is  now  known 
as  the  germ  theory  of  disease.  According  to  this  theory,  in  certain  dis- 
eases, morbid  fermentative  or  catalytic  processes  take  place  without  any 
reproduction  of  a  materies  morbi,  that  is,  a  virus  capable  of  developing 
the  disease  in  others.  These  processes  may  be  compared  to  the  action  of 
diastase,  which,  placed  in  a  solution  of  starch,  changes  the  starch  into 
glucose ;  but  the  resulting  compound  has  no  power  to  effect  the  same 
change  in  another  solution  of  starch.  The  so-called  zymotic  diseases  to 
which  this  analogy  is  applicable,  not  giving  rise  to  a  contagious  or  in- 
fectious virus,  are  not  communicable.  On  the  other  hand,  certain  dis- 
eases involve  in  their  causation  and  pathology  fermentations  in  which  the 
ferment,  that  is,  the  virus,  is  reproduced.  A  comparison  applicable  to 
these  diseases  is  the  alcoholic  fermentation,  the  power  of  inducing  the 
same  process  being  transmitted  to  the  yeast  through  successive  genera- 
tions. The  diseases  characterized  by  fermentations  of  the  latter  kind  are 
contagious  or  infectious.  Further  notice  of  this  theory  will  be  made  at 
the  end  of  the  next  chapter  in  connection  with  the  causation  of  diseases. 

An  extrinsic  morbid  product,  giving  rise  to  a  morbid  condition  of  the 
blood,  may  come  from  an  inferior  animal.  Hydrophobia  is  thus  derived 
from  the  dog  or  cat,  and  glanders  from  the  horse.  Disease  in  man  may, 
also,  be  produced  by  the  introduction  into  the  blood  of  a  health}*  product 
of  secretion  derived  from  an  inferior  animal.  Such  a  product  is  not  a 
virus,  but  a  venom.  Venomous  animals  produce,  physiologically,  a  pro- 
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duct  which,  received  into  the  system  of  man,  or  another  animal,  gives  rise 
to  disease.  Thus,  certain  serpents  and  insects  have  special  glands  fur- 
nishing secretions  which  cause  disease  and  even  death  when  incroduced 
in  sufficient  quantity  into  the  human  body.  These  secretions,  normal  as 
regards  the  animals  which  furnish  them,  are  venomous. 

Various  morbific  substances  which  are  neither  viruses  nor  venoms  are 
embraced  under  the  name  poisons.  They  are  derived  from  the  mineral 
and  the  vegetable  kingdom.  Their  morbid  effects  are,  in  general,  propor- 
tionate to  the  quantity  of  poison  received  into  the  system.  Here  is  a 
striking  point  of  difference  as  contrasted  with  viruses.  The  morbid  effects 
of  the  latter  bear  little  or  no  proportion  to  the  amount  received.  The 
effects  of  some  poisons  are  cumulative ;  that  is,  they  are  manifested  sud- 
denly, as  it  were,  by  a  kind  of  explosion,  when  the  quantity  has  increased 
to  a  certain  amount.  Lead,  for  example,  may  be  taken  into  the  system 
for  a  long  period  without  any  manifestation  of  morbid  effects,  but  at 
length,  when  the  accumulation  has  reached  a  certain  point,  its  poisonous 
results  are  suddenly  declared. 

Extrinsic  poisons  are  palpable  and  impalpable.  Palpable  poisons  admit 
of  examination,  and  their  source  and  nature  are  understood,  but  not 
always  the  mode  of  their  operation.  Impalpable  poisons  belong  among 
the  miasms.  The  physical  and  chemical  characters  of  these  have  not  been 
ascertained,  and  their  sources  are  not  always  known. 

The  palpable  poisons  are  numerous.  Their  study  constitutes  an  im- 
portant branch  of  scientific  inquiry,  called  Toxicology.  Examples  of  the 
palpable  poisons  are,  arsenic,  lead,  mercury,  prussic  acid,  etc.  etc.  It  is 
now  generally  admitted  that  they  act  by  getting  into  the  blood,  and  not 
by  means  of  sympathetic  influences  propagated  from  the  part  with  which 
they  first  come  into  contact,  as  was  formerly  supposed.  They  offer  marked 
differences  as  regards  the  gravity  of  their  effects.  Some  are  quickly  fatal 
in  a  small  quantity,  as  prussic  acid,  strychnia,  aconite,  etc.  Others  act 
more  slowly  and  with  less  virulence,  as  mercury,  lead,  etc. 

The  effects  of  extrinsic  poisons  are  manifested  in  different  parts  of  the 
body.  Certain  poisons  exert  effects  on  particular  parts.  Thus,  alcohol 
and  opium  exert  their  effects  on  the  brain,  arsenic  and  oxalic  acid  on  the 
heart,  strychnia,  woorara,  and  conia  on  the  spinal  cord,  mercury  on  the 
mouth,  lead  on  the  muscles,  etc.  Many,  however,  act  simultaneously  on 
a  greater  or  less  number  of  parts.  As  regards  their  effects  on  the  blood, 
some  are  merely  mixed,  or  in  solution,  and  act  directly  on  parts  to  which 
they  are  carried  in  the  circulation.  Oxalic  acid,  arsenic,  mercury,  lead, 
prussic  acid,  alcohol,  etc.,  have  been  discovered  in  the  blood.  In  other 
instances  chemical  combinations  take  place  in  the  blood.  A  striking  illus- 
tration of  this  is  afforded  by  one  of  the  experiments  of  Bernard.  Emulsin 
and  amygdalin  are  not  poisonous  separately,  but  they  combine  and  form 
prussic  acid.  Injected  separately  into  the  veins  in  different  animals,  they 
do  no  harm.  If,  however,  they  are  successively  injected  into  the  veins  of  the 
same  animal,  they  combine  in  the  blood  to  form  prussic  acid,  and  the  ani- 
mal dies  as  if  struck  by  lightning.  On  the  other  hand,  the  blood  prevents 
certain  combinations  which  take  place  readity  out  of  the  body.  An  ex- 
periment of  Bernard  illustrates  this  fact.  Cyanuret  of  potassium  and  lac- 
tate  of  iron  in  combination  form  Prussian  blue.  Injected  successively  in 
the  veins,  they  do  not  combine  in  the  blood,  but  the  combination  takes 
place  and  Prussian  blue  is  formed  after  both  have  entered  the  urine,  or 
within  the  intestinal  canal. 

Examples  of  impalpable  poisons  are  the  miasms  giving  rise  to  the  peri- 
odical fevers,  epidemic  cholera,  cholera  infiuitum,  epidemic  dysentery,  yel- 


100  MORBID    CONDITIONS    OF    THE    BLOOD. 

low  fever,  etc.  All  the  extrinsic  causes  of  disease  which  are  special  in 
their  character,  and  not  of  the  nature  of  virus  or  venom,  belong  among  the 
miasms.  By  the  term  special  is  meant  causes,  each  of  which  produces 
exclusively  a  particular  disease.  Now,  the  existence  of  a  special  cause, 
as  just  defined,  may  be  inferred  from  the  special  character  of  a  disease. 
Whenever,  therefore,  the  special  character  of  a  disease  is  established,  we 
may  attribute  it  to  a  toxical  origin.  All  endemic  and  epidemic  diseases 
have  a  special  character ;  in  other  words,  the  events  which  make  up  their 
clinical  history  are  so  definite  and  are  regulated  by  such  fixed  laws,  that 
they  undoubtedly  proceed  from  special  causes,  which  it  is  certain  are  pro- 
duced, not  within,  but  without,  the  body.  These  special  causes  are  not  of 
the  nature  of  virus  or  venom ;  they  are  impalpable,  or  miasms.  But  their 
nature  and  source  are  very  imperfectly  known,  nor  does  our  present  knowl- 
edge enable  us  to  understand  the  morbid  conditions  of  the  blood  which 
they  occasion.  Of  course,  these  morbid  conditions  and  the  special  causes 
differ  in  different  epidemic  or  endemic  diseases.  The  condition  and  the 
cause  in  yellow  fever,  for  example,  cannot  be  the  same  as  in  epidemic 
cholera,  in  view  of  the  differences  as  regards  the  phenomena  and  laws 
between  these  two  diseases.  But  there  is  this  striking  point  of  contrast 
between  the  operations  of  poisonous  miasms  and  the  virus  of  contagion 
and  infection :  Poisonous  miasms  do  not  lead  to  a  reproduction,  by  the 
processes  of  disease,  of  the  poison,  and,  hence,  the  diseases  to  which  they 
give  rise  are  not  communicable. 

Indeterminate  Blood-Changes. 

The  morbid  conditions  of  the  blood,  so  far  as  they  are  at  present  known 
to  the  pathologist,  have  now  been  passed  in  review.  It  is  evident  that 
our  existing  knowledge  is  very  incomplete.  Were  all  the  morbid  condi- 
tions of  the  blood  fully  understood,  there  is  reason  to  believe  that  we 
should  have  a  thread  guiding  us  far  through  the  labyrinth  of  pathology. 
This  knowledge  would  probably  do  much  toward  elucidating  the  greater 
part  of  the  morbid  conditions  of  the  solid  .structures.  The  most  rational 
view  of  the  source  of  disorders  referable  to  the  circulation,  to  the  various 
secretions  •  and  excretions,  nutrition,  together  with  morbid  states  of  the 
muscular  and  nervous  systems,  is,  that  they  proceed  often,  if  not  gene- 
rally, from  blood-changes.  The  blood  offers  at  the  present  moment  a  most 
interesting  and  promising  field  for  the  scientific  inquirer.  It  is  here  that 
important  discoveries  are  to  be  made  which  will  shed  light  on  the  nature 
and  source  of  diseases  now  imperfectly  understood.  In  view  of  the  phys- 
iological relations  of  the  blood,  and  what  has  been  already  ascertained 
respecting  its  pathological  relations,  it  is  safe  to  prophesj'  that  future 
revelations  in  pathology  are  mainly  to  come  from  analytical,  microscopi- 
cal, and  experimental  researches  in  this  direction. 

The  remark  has  been  already  made  that  the  existence  of  numerous  mor- 
bid conditions  of  the  blood  may  be  logically  inferred,  although,  with  our 
present  knowledge,  they  cannot  be  demonstrated.  In  other  words,  there 
are  many  indeterminate  blood-changes  involved  in  different  diseases. 
What  are  the  considerations  which  warrant  this  conclusion  ?  I  shall  de- 
vote the  remainder  of  this  chapter  to  the  answer  of  this  question. 

It  is  a  reasonable  supposition  that  all  the  diseases  distinguished  as 
general,  or  constitutional,  or  of  uncertain  seat,  involve  blood-changes.  In 
fivers,  generally,  if  not  always,  these  changes  are  occasioned  by  extrinsic 
morbific  matter,  either  a  virus,  a  miasm,  or  a  poison.  But  many  other  dis- 
eases evidently  involve  a  general  or  constitutional  pathological  condition, 
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called  a  cachexia  or  dyscrasia.  Now,  it  is  more  rational  to  refor  this  con- 
dition to  the  blood  than  to  any  other  portion  of  the  body.  Exclusive  of 
the  Mood,  there  is  only  one  anatomical  system  sufficiently  extensive  in  its 
ivhtions  to  warrant  a  suspicion  of  its  being  the  seat  of  the  essential 
pathological  condition  in  general  or  constitutional  affections  ;  this  is  the 
nervous  system.  But  the  nervous  system,  as  a  generator  of  force,  depends 
on  the  blood.  Without  blood  it  develops  nothing,  and  its  functions  are 
soon  lost.  Morbid  conditions  of  the  blood  voluntarily  produced  affect 
powerfully  the  nervous  system.  For  examples,  alcohol  injected  into  the 
veins  produces  the  phenomena  of  inebriation,  chloroform  or  ether  extin- 
guishes sensation,  strychnia  excites  the  motor  fibres  of  the  spinal  con i, 
woorara  paralyzes  them,  etc.  These  substances  exert  their  effects  either 
by  being  transported  in  the  blood  and  acting  upon  the  organs  affected,  or 
by  means  of  modifications  which  they  produce  in  the  blood.  Clinical  ob- 
servation, moreover,  shows  that  a  large  proportion  of  nervous  affections 
are  due  to  prior  blood-changes.  As  between  the  blood  and  nervous  sys- 
tem, therefore,  the  essential  pathological  conditions  which  constitute  the 
cachexia?  or  dyscrasiae  must  relate  primarily  to  the  former. 

Assuming  the  correctness  of  the  statement  just  made,  it  is  enough,  with 
regard  to  any  local  affection,  to  show  that  it  is  dependent  on  a  general  or 
constitutional  morbid  condition,  in  other  words,  that  it  involves  a  cachexia 
or  dyscrasia,  to  render  it  probable  that  it  proceeds  from  a  blood-change  of 
some  kind.  It  only  remains  then  to  inquire  what  circumstances  authorize 
the  inference  that  a  local  affection  depends  on  a  general  or  constitutional 
condition.  TheTollowing  are  grounds  for  such  an  inference : — 

1.  A  local  affection  not  due  to  the  action  of  an  appreciable  cause  acting 
on  the  part  affected,  is  said  to  be  spontaneous.     Of  course,  it  is  not  so 
called  with  strict  propriety.     Every  affection  must  have  an  adequate  deter- 
mining cause.     The  distinction  implied  by  the  term  is,  the  cause  is  inter- 
nal and  inappreciable,  and  the  term  is  used  in  contradistinction  from  causes 
called  traumatic.     Now,  the  internal  determining  causes  involved  in  the 
production  of  the  so-called  spontaneous  diseases,  it  is  not  probable,  are 
exclusively  local ;  they  are  not  generated  within  the  parts  affected,  but, 
originating  within  the  system  somewhere,  they  are  brought  to  bear  upon 
the  organs  or  structures  in  some  particular  situation.     For  example,  a 
person,  exposed  to  no  obvious  cause  of  disease,  is  attacked  with  pleuritis  ; 
whence  comes  the  internal  cause  determining  this  disease  ?     It  is  reason- 
able to  conclude  that  the  disease  is  a  local  expression  of  some  prior  more 
general  morbid  condition.     Clinical  researches  have  shown  this  to  be  true 
in  certain  cases  in  which  pleuritis,  occurring  in  the  course  of  Bright's  dis- 
ease, is  fairly  attributable  to  the  accumulation  of  urea  in  the  blood.     The 
so-called  spontaneity  of  any  disease  is  presumptive  evidence  of  its  being  a 
result  of  the  localization  of  a  morbid  condition  seated  in  a  movable  element 
of  the  body,  that  is,  the  blood.     Going  no  further  than  the  simple  fact  of 
a  local  affection  developed  without  any  appreciable  local  cause,  the  exist- 
ence of  a  blood-change  is  a  logical  inference  from  this  fact.     That  most 
local  affections  distinguished  as  spontaneous  do  proceed  from  some  geiier:d 
or  constitutional  morbid  condition,  is  rendered  probable,  in  addition  to 
the  consideration  just  presented,  by  others  which  are  to  follow. 

2.  Local  affections  characterized  by  morbid  deposits  are,  from  this  fact, 
rationally  attributable  to  a  morbid  condition  of  the  blood.     The  produc- 
tion, for  example,  of  purulent  matter  in  great  abundance,  having  the  pro- 
perty of  virus  in  smallpox,  or  the  morbid  product  within  the  Peyeri:m, 
solitary,  and  mesenteric  glands  in  typhoid  fever,  denotes  a  blood-di.-nitre 
proper  to  each  of  these  diseases.     In  like  manner,  all  the  cutaneous  erup- 
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tions  involving  morbid  products,  especially  when  not  due  to  obvious  local 
causes,  in  other  words,  when  spontaneous,  imply  blood-changes.  The  old 
medical  philosophers,  guided  by  common  sense,  before  the  discover}-  of 
the  circulation,  attributed  most  diseases  to  the  presence  of  certain  peccant 
humors,  which  were  to  be  concocted  and  expelled  before  recovery  could 
take  place.  They  regarded  the  local  and  general  phenomena  of  diseases 
as  proceeding  from  the  efforts  of  nature  at  coction  and  elimination.  Mor- 
bid processes,  therefore,  were,  in  a  great  measure,  conservative.  These 
notions  gave  way  under  the  influence  of  an  exclusive  solidism,  developed 
and  fostered  by  the  study  of  morbid  anatomy  which  is  occupied,  not  with 
morbid  actions,  but  their  results  ;  disease  itself  was  overlooked,  the  atten- 
tion being  engrossed  with  its  effects.  But  in  the  ancient  common-sense 
notions  lies  the  germ  of  true  pathology,  as  modern  researches  are  con- 
stantly exemplifying  more  and  more.  With  our  present  knowledge,  the 
old  humoral  doctrine  is,  in  the  main,  applicable  to  the  diseases  which  have 
been  named ;  and  its  application  may  be  extended  to  other  diseases  charac- 
terized by  morbid  deposits,  such  as  gout,  tuberculosis,  carcinoma,  and 
perhaps  even  to  certain  inflammations  attended  by  the  exudation  of  lymph. 

3.  Disorders  of  the  different  secretions  and  excretions  denote  blood- 
changes.     This  is  true  more  especially  of  excretions,  inasmuch  as  excreted 
matters  exist  formed  in  the  blood,  and  are  simply  eliminated  by  the  ex- 
cretory organs. 

4.  The  fact  of  local  affections  occurring  simultaneously  or  in  quick  suc- 
cession in  different  situations,  is  evidence  of  a  general  or  constitutional 
morbid  condition.     Examples  are,  multiple  abscesses  in  so-called  pyaemia, 
tubercle  deposited  in  various  organs,  cancer,  etc.     Shifting  of  the  location 
of  the  manifestations  of  disease,  as  in  acute  articular  rheumatism,  is  an- 
another  point  of  evidence. 

5.  The  occurrence  of  a  local  affection  on  the  two  lateral  sides  of  the 
body,  and  a  correspondence  of  the  affection  of  the  two  sides  as  regards 
the  character  of  the  affection,  its  situation,  extent,  etc.,  constitute  a  very 
strong  point  in  evidence  of  a  constitutional  morbid  condition,  involving  a 
blood-change.     A  striking  law  of  symmetry  characterizes  certain  diseases. 
They  may  be  distinguished  as  symmetrical  diseases.    Examples  are  various 
cutaneous  diseases,  articular  rheumatism,  Bright's  disease  of  the  kidneys, 
pulmonary  tuberculosis,  etc.     We  cannot  well  conceive  that  the  internal 
determining  conditions  which  give  rise  to  the  local  manifestations  in  these 
diseases  are  seated  elsewhere  than  in  the  blood.     We  may  assume  it  to  be 
a  rational  conclusion  that  the  essential  pathology  of  all  symmetrical  diseases 
pertains  to  the  blood  ;  and  the  fact  that  the  law  of  symmetry  is  exempli- 
fied in  any  disease,  suffices  to  render  it  probable  that  it  is  a  blood-disease. 

6.  The  modus  operandi,  so  far  as  known,  of  remedies  found  to  be  useful 
in  the  treatment  of  a  great  number  of  local  affections,  shows  their  source 
to  be  in  the  blood.     The  remedies  referred  to  are  those  which  act  by 
being  absorbed  into  and  modifying  the  blood.    These  remedies  have  been 
significantly  termed  alteratives.     Their  immediate  effects  in  the  blood 
are  unknown ;  we  can  only  say  that  they  alter  in  some  way  and  affect 
sensibly  the  condition  of  the  blood.     Examples  are  mercury  and  iodine. 

The  foregoing  are  some  of  the  considerations  which  establish,  by  logical 
inference,  the  general  or  constitutional  origin  of  local  affections,  the  nature 
of  the  general  or  constitutional  morbid  condition  being  unknown,  but  con- 
sisting, as  is  rationally  probable,  in  indeterminate  pathological  changes 
in  the  blood.  Other  considerations  which  might  be  adduced  are  omitted, 
the  aim  being,  not  to  enter  into  a  discussion  of  this  topic,  but  only  to 
furnish  suggestions  for  the  inquiries  and  reflections  of  the  reader. 
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The  general  doctrine  that  the  primary  morbid  conditions  in  most  di*« 
are  seated  in  the  fluids,  distinguishes  what  has  been  called  the  humoral 
]>at/tology,  iu  contradistinction  from  solidism,  the  doctrine  expressed  by- 
the  latter  term  being  that  diseases  originate  in  the  solid  parts  or  tissues. 
The  view  which  has  just  been  presented  respecting  the  great  extent  to 
which  blood-changes  are  involved  in  disease,  does  not  require  the  belief 
that  these  changes  are  necessarily  humoral  in  their  origin.  There  is 
ground  for  the  belief  that  many,  if  not  most,  of  the  morbid  changes  of 
the  blood  are  secondary  to,  and  dependent  upon,  local  morbid  processes 
in  solid  parts.  When  the  physiological  changes  in  the  blood  are  con- 
sidered— several  pounds  of  fresh  material  being  daily  added  and  an  equal 
amount  parted  with  in  the  processes  of  exhalation,  secretion,  excretion, 
and  nutrition — it  is  difficult  to  conceive  how  definite  morbid  conditions 
here  can  be  self-persisting,  that  is,  continue  from  the  operation  of  laws 
inherent  in,  and  limited  to  the  blood.  Moreover,  it  is  to  be  considered 
that  the  blood  in  health  is  not  self-existing  and  self-renewing,  but  that  it 
is  dependent  upon  the  action  of  solid  organs.  The  indeterminate  blood- 
changes  which  constitute  the  essential  pathological  conditions  in  the  differ- 
ent cachexiae  or  dyscrasiae,  may  not  originate  in  the  blood,  but  may  owe 
their  origin  to  the  continued  introduction  into  the  blood  of  noxious  matter 
derived  from  local  sources,  or  to  effects  of  some  kind  produced  by  certain 
organs.1  In  the  existing  state  of  our  knowledge,  the  doctrine  that  diseases 
are  primarily  humoral,  is  no  more  to  be  inculcated  than  the  doctrine  of 
exclusive  solidism;  but,  appreciating  the  limits  of  our  knowledge,  the 
mind  should  be  prepared  to  accept  the  development  or  establishment  of 
truth  without  being  biased  by  an  attachment  to  either  doctrine. 


CHAPTER    VIII. 

THE  CAUSES  OF  DISEASE,  OR  ETIOLOGY. 

Etiology  a  branch  of  General  and  Special  Pathology— Its  importance— Internal  or  Intrinsic  and 
External  or  Extrinsic  Causes— Ordinary,  and  Special  or  Specific  Causes— Traumatic  Causes- 
Spontaneous  Diseases— Primary  and  Secondary  Causes— Complications  and  liKercurrent 
Diseases— Predisposing  and  Exciting  Causes— Congenital  and  Inherited  Predispositions  to 
Disease— Co-operating  Causes— Diathesis— Cachexia  or  Dyscrasia— Endemic  Diseases  depend- 
ent on  Emanations  from  the  Soil— Epidemic  Diseases  produced  by  Causes  existing  in  the 
Atmosphere— The  Causes  of  some  Contagious  Diseases  exclusively  derived  from  those  affected 
with  these  Diseases,  and  other  Diseases  of  this  class  produced,  in  some  cases,  by  other  Causes 
than  Contagion  or  Infection— Fomites— Portability  of  the  special  Causes  and  Diseases  not 
Contagious  nor  Infectious.— The  Causes  of  Contagious  and  Infectious  Diseases  probably 
Living  Germs  or  Organisms. 

TT^TIOLOGY  is  that  branch  of  medicine  which  treats  of  the  causes  of 
JLJ  disease.  As  one  of  the  divisions  of  the  Principles  of  Medicine,  or 
General  Pathology,  it  treats  of  causes  considered  with  reference,  not  to 
individual  affections,  but  to  disease  in  general  or  in  different  groups  of 
diseases.  The  consideration  of  the  causes  of  individual  diseases  forms 

1  Vide  Virchow's  Cellular  Pathology,  Lecture  VI. 
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an  important  part  of  special  pathology,  or  the  practice  of  medicine. 
Etiology,  therefore,  enters  into  the  range  of  topics  belonging  to  the  first 
and  second  parts  of  the  work.  Following  the  general  plan  pursued  in 
the  foregoing  chapters,  I  shall  limit  myself  here  to  certain  distinctions 
and  definitions  which  are  to  be  understood  as  preliminary  to  entering  on 
the  study  of  individual  diseases. 

Knowledge  of  the  causes  of  disease  is  highly  important,  in  a  practical 
view,  as  the  basis  of  prophylaxis,  or  the  prevention  of  disease.  It  is 
obvious  that  in  proportion  as  we  are  able  to  trace  diseases  to  their  sources, 
we  may  expect  to  extinguish  causes  or  obviate  their  morbific  influence. 
Knowledge  of  causes-  also  is  important  as  entering  into  the  management 
of  diseases ;  for  it  not  unfrequently  happens  that  causes  continue  to  be 
operative  after  disease  has  been  produced,  and  their  removal  is,  of  course, 
a  prime  object  in  order  to  effect  a  cure.  It  will  be  apparent,  when  we 
come  to  inquire  into  the  causes  of  individual  diseases,  that  the  amount 
of  our  present  knowledge  in  this  direction  is  extremely  limited.  It  is 
true  that  modern  researches  have  developed  much  information,  and  not  a 
little  progress  has  been  made  in  the  prevention  of  diseases  in  consequence 
of  increased  knowledge  of  etiology,  but  there  yet  remains  a  wide  field  for 
further  developments. 

In  treating  of  morbid  conditions  of  the  blood,  reference  has  been  made 
to  certain  causes  of  disease  originating  within  the  bodies  of  persons  affected, 
and  to  other  causes  which  are  received  from  without.  Here  is  one  ground 
of  distinction.  Causes  are  intrinsic  or  internal,  and  extrinsic  or  external. 
Examples  of  external  or  extrinsic  causes  are  the  different  kinds  of  miasm, 
infectious  or  poisonous,  the  various  species  of  virus,  venous,  palpable 
poisons,  together  with  the  numerous  agencies  of  disease  by  means  of 
wounds  or  injuries.  On  the  other  hand,  examples  of  internal  and  intrinsic 
causes  are,  an  accumulation  of  urea  in  the  blood,  an  excess  of  uric  acid  in 
gout,  a  morbific  principle  in  rheumatism  supposed  to  be  lactic  acid,  etc. 

Among  the  internal  causes  belong  those  which  originate  in  the  mind; 
and  these  play  an  important  part  in  the  production  of  morbid  phenomena. 
Over-exertion  of  the  faculties  of  the  mind,  mental  application  unduly  pro- 
longed, and  intense  or  long-continued  emotional  excitement,  lead  to  dis- 
orders of  the  nervous  system,  together  with  more  or  less  impairment  of 
the  vital  forces.  Insanity  and  minor  forms  of  mental  derangement  may 
not  unfrequently  be  traced  to  these  causes.  The  bodily  functions  are 
weakened,  partly  from  direct  influences  pertaining  to  the  nervous  system  ; 
and,  in  part,  because  the  operation  of  these  causes  involves  neglect  of 
hygienic  conditions  of  health  which  relate  to  diet,  muscular  exercise, 
recreation,  etc.  Long-continued  mental  depression,  whether  produced  by 
the  causes  just  named,  or  other  causes,  often  stands  in  a  causative  relation 
to  disorders  of  digestion  and  anaemia.  An  absorbing  sentiment  or  passion 
may  induce  disorders  by  leading  to  neglect  of  the  means  of  preserving 
health.  Finally,  a  concentration  of  the  attention  on  the  bodily  functions, 
over-anxiety  concerning  health,  and  a  craving  for  the  interest  or  sympa- 
thy which  illness  is  expected  to  awaken  in  others,  are  important  elements 
entering  into  many  cases  of  disease,  especially  among  females.  The 
knowledge  and  tact  of  the  physician  are  often  called  into  requisition  in 
estimating  the  agency  of  these  various  causes  referable  to  the  mind. 

Causes  may  be  distinguished  as  ordinary,  and  special  or  specific.  Or- 
dinary causes  are  those  to  which  all  persons  are  more  or  less  exposed, 
and  which  may  give  rise  to  two  or  more  forms  of  disease.  Atmospherical 
vicissitudes  are  ordinary  causes.  They  are  generally  supposed  to  be 
involved  in  the  causation  of  disease  very  frequently,  and  to  give  rise  to  a 
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great  variety  of  diseases.  Special  or  specific  causes  are  extraordinary  in 
their  occurrence,  that  is,  persons  are  exposed  to  them  only  tit  certain 
times  or  in  certain  situations,  and  each  cause  gives  rise  uniformly  to  one 
particular  form  of  disease.  The  poisonous  miasm  which  produces  peri- 
odical fever,  the  infectious  miasm  which  causes  typhus,  the  virus  which 
gives  rise  to  smallpox,  etc.,  are  examples  of  special  or  specific  causes. 
The  miasm  which  produces  periodical  fever  is  not  capable  of  producing 
typhus,  the  infection  producing  typhus  will  never  give  rise  to  periodical 
fever,  and  the  same  is  true  of  all  other  causes  belonging  in  this  category. 
The  existence  of  a  special  or  specific  cause  may  be  inferred  from  the 
specific  character  of  a  disease,  although  the  nature  and  source  of  the  causa- 
tive agent  are  not  understood.  It  is  certain,  for  instance,  that  diseases 
possessing  phenomena  and  laws  so  distinctive  and  uniform  as  those  which 
belong  to  the  clinical  history  of  epidemic  cholera,  typhoid  fever,  yellow 
fever,  etc.,  must  each  have  its  own  special  or  specific  cause,  although  the 
causes  of  these  diseases  have  thus  far  eluded  investigation. 

Certain  causes  are  distinguished  as  traumatic;  and  this  name  is  applied 
also  to  distinguish  the  diseases  produced  by  this  class  of  causes.  Trau- 
matic causes  are  those  which  give  rise  to  disease  by  acting  in  an  appreci- 
able manner  on  the  part  affected.  Traumatic  diseases  are  those  thus 
produced.  Anything  which  occasions  an  injury  or  wound  of  a  part,  and 
consequently  disease  of  that  part,  is  a  traumatic  cause.  The  name  sig- 
nifies a  wound.  A  bronchitis  caused  by  the  inhalation  of  an  irritating 
vapor  is  produced  traumatically.  A  calculus  in  the  pelvis  of  the  kidney 
which  gives  rise  to  pyelitis,  and  a  stone  in  the  bladder  which  occasions 
cystitis,  are  traumatic  causes.  The  causes  thus  distinguished,  therefore, 
may  be  either  internal  or  external,  although,  in  the  great  majority  of 
cases,  they  belong  to  the  latter  class. 

Diseases  not  traumatic,  and  which  do  not  proceed  from  any  appreciable 
causative  agency,  are  said  to  be  spontaneous.  This  term,  as  thus  applied, 
is  to  be  taken  in  a  conventional,  not  a  literal  sense.  It  is  obviously  incor- 
rect to  say  of  any  disease  that  it  originated  spontaneously.  Every  dis- 
ease must  have  its  adequate  determining  cause.  But  many  diseases  are 
developed  without  our  being  able,  in  the  existing  state  of  knowledge,  to 
refer  them  to  their  causes ;  and  the  term  spontaneous,  applied  to  those 
diseases,  means  simply  that  they  proceed  from  causes  which  our  present 
knowledge  does  not  enable  us  to  appreciate.  Pleuritis,  pericarditis,  and 
other  affections  developed  frequently  in  the  course  of  Bright's  disease, 
were  formerly  considered  as  spontaneous ;  but  now  that  their  development 
is  attributable  to  the  action  of  urea  accumulating  in  the  blood,  the  term 
has  ceased  to  be  applicable  to  them.  The  number  of  so-called  spontane- 
ous diseases  will  diminish  in  proportion  as  our  knowledge  of  etiology 
advances. 

Causes  are  distinguished  as  primary  and  secondary.  A  secondary 
cause  is  an  effect  of  disease.  Urea,  for  example,  accumulating  in  the 
blood,  gives  rise  to  various  local  affections — pleuritis,  pericarditis,  etc. 
But  the  accumulation  of  urea  is  an  effect  of  some  disease  of  the  kidneys, 
which  interrupts  the  eliminative  function  of  these  organs.  Urea  in  excess 
in  the  blood,  is  thus  a  secondary  cause  of  disease.  A  primary  cause,  on 
the  other  hand,  does  not  proceed  from  a  prior  disease.  All  extern::!  trau- 
matic causes,  for  instance,  are  primary.  The  same  distinction  is  made 
among  diseases;  that  is,  some  are  primary,  and  others  secondary.'  Pri- 
mary diseases  proceed  from  primary  causes,  and  those  called  secondary 

1  Protopathic  and  dcuteropathic. 
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are  due  to  the  effects  of  pre-existing  diseases ;  in  other  words,  to  second- 
ary causes.  A  large  proportion  of  the  diseases,  the  existence  of  which  is 
first  ascertained,  are  secondary;  they  involve  in  their  causation  antece- 
dent atfections.  Not  unfrequently  a  number  of  diseases  are  thus  linked 
together  in  a  consecutive  series.  In  the  examination  of  patients,  there- 
fore, it  is  not  sufficient  to  have  discovered  a  disease  ;  but,  having  discov- 
ered one  disease,  it  remains  to  be  ascertained  whether  one  or  more  addi- 
tional diseases  do  not  exist,  sustaining  to  the  disease  first  discovered  a 
relation  either  of  cause  or  effect.  Clinical  researches  have  developed  im- 
portant facts  with  respect  to  the  causative  relations  existing  between 
different  diseases,  and  these  facts  are  of  great  utility  in  medical  practice. 

Secondary  and  subordinate  affections  are  distinguished  as  complications. 
A  complicating  disease  is  one  which  occurs  in  the  course  of  another  dis- 
ease with  which  it  is  connected  by  some  pathological  relation.  Pneuino- 
nitis,  for  example,  developed  in  the  course  of  typhoid  or  typhus  fever,  is 
a  complication  of  the  latter.  It  is  consecutive  to  the  fever,  and  to  a 
greater  or  less  extent  dependent  thereon  for  its  production.  Pneumonitis 
generally  has  a  complication,  viz.,  circumscribed  pleurisy,  A  disease  is 
said  to  be  intercurrent  when  it  occurs  during  the  progress  of  another  dis- 
ease, without  necessarily  having  any  dependence  on  the  latter.  Lobar 
pneumonitis,  for  example,  occurring  in  a  patient  affected  with  pulmonary 
tuberculosis,  is  an  intercurrent  affection. 

As  just  stated,  certain  causes  of  disease  are  themselves  effects  of  dis- 
ease ;  so  that  certain  diseases  may  be  said  to  stand  in  a  causative  relation  to 
other  diseases.  On  the  other  hand,  some  diseases  afford  protection  against 
others.  As  an  illustration,  emphysema  of  the  lungs  and  pulmonary 
tuberculosis  may  be  cited.  The  latter  disease  occurs  in  patients  affected 
with  the  former  so  rarely  as  to  show  that  it  exerts  a  protective  influence. 
Another  illustration  is  afforded  by  disease  of  the  heart  and  tuberculosis 
of  the  lungs.  A  tuberculous  deposit  occurs  so  rarely,  when  cardiac  dis- 
ease occasions  much  disturbance  of  the  circulation,  that  the  latter  must 
be  considered  as  affording  more  or  less  exemption  from  the  former. 

Another  division  is  into  predisposing  and  exciting  causes.  Predis- 
posing causes  induce  a  liability  or  tendency  to  certain  forms  of  disease. 
Exciting  causes,  acting  on  persons  already  predisposed  to  certain  dis- 
eases, determine  their  occurrence.  Predisposing  causes  may  be  alone 
sufficient  to  give  rise  to  disease,  or  they  may  only  suffice  to  place  the  sys- 
tem in  a  condition  favorable  for  the  occurrence  of  disease ;  in  the  latter 
case,  the  disease  occurs  when  exciting  are  superadded  to  the  predisposing 
causes.  To  cite  an  instance:  A  person  under  the  influence  of  predis- 
posing causes  is  in  a  condition  favorable  for  the  occurrence  of  acute  rheu- 
matism ;  in  this  condition  he  is  exposed  to  atmospherical  vicissitudes,  and 
the  latter  determine  an  attack  of  this  disease.  The  exciting  cause,  viz., 
the  atmospherical  vicissitudes,  would  not,  alone,  have  been  adequate  to 
give  rise  to  an  attack  of  rheumatism ;  and  the  former,  viz.,  the  predis- 
posing causes,  alone,  might  have  been  inadequate  ;  but,  conjointly,  they 
occasion  this  disease.  Exciting  causes  act  the  part  of  the  match  when 
everything  is  ready  for  an  explosion.  It  is  thus  seen  that  predisposing 
causes  determine  the  nature  of  the  disease,  and  exciting  causes  the  date 
of  its  occurrence. 

A  predisposition  to  some  form  of  disease  may  be  inherent  in  the  con- 
stitution, or  congenital.  Some  persons  have  inborn  tendencies  to  certain 
diseases.  This  fact  is  strikingly  illustrated  by  the  occurrence  of  phthisis 
successively  in  different  members  of  the  same  family — a  large  number  of 
brothers  and  sisters  being  carried  off  by  this  disease.  This  congenital 
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predisposition  may  remain  completely  latent  until  the  period  of  life  in 
wliiuh  the  disease  is  most  apt  to  be  developed;  and  we  sometimes  see  a 
whole  family  of  children,  one  after  the  other,  fall  victims  to  this  disease, 
v.  li.'ii  they  severally  reach  a  certain  age.  A  predisposition  to  certain  forms 
of  disease  may  not  only  be  congenital,  but  inherited;  a  constitution  in- 
volving a  tendency  to  disease  is  transmitted  from  parent  to  offspring. 
Among  the  diseases  perpetuated  in  this  way  are  phthisis,  gout,  cancer, 
asthma. 

The  predisposition  to  a  disease,  whether  congenital  or  acquired,  may 
be  strong  or  feeble.  Yarious  circumstances  may  act  as  co-operating 
causes;  that  is,  acting  in  furtherance  of  the  constitutional  tendency. 
Thus,  in  a  person  predisposed  to  phthisis,  the  development  of  this  disease 
may  be  greatly  promoted  by  unfavorable  hygienic  circumstances,  such  as 
sedentary  habits,  deficient  ventilation,  and  inadequate  alimentation.  These 
co-operating  causes,  taken  in  conjunction  with  an  existing  predisposition, 
may  serve  to  develop  the  disease,  when,  without  their  aid,  the  predisposi- 
tion might  not  have  been  sufficient.  There  is  reason  to  believe  that  per- 
sons with  a  feeble  predisposition  to  this  disease  often  escape,  if  they  be 
exempt  from  the  operation  of  co-operating  causes.  The  latter,  moreover, 
are  to  a  greater  or  less  extent  controllable,  while  the  predisposition,  espe- 
cially if  it  be  congenital,  is  entirely  beyond  control.  Diseases  thus  are 
preventable,  notwithstanding  a  predisposition  to  them,  in  so  far  as  they 
depend  on  the  union  of  co-operating  causes.  Herein  lies  a  truth  of  great 
practical  importance. 

Diseases  which  originate  from  special  causes  often  appear  to  require  for 
their  production  co-operating  causes.  Facts  seem  to  show,  for  examples, 
that  yellow  fever,  periodical  fevers,  and  epidemic  cholera,  which  un- 
doubtedly involve  the  agency  of  special  causes,  would  in  many  cases  not 
have  occurred,  had  not  other  than  the  special  causes  contributed  to  their 
occurrence.  By  eradicating,  as  far  as  possible,  all  unfavorable  hygienic 
influences,  the  special  causes  of  these  diseases  may  be  rendered,  to  a  great 
extent,  or  perhaps  completely,  inoperative.  The  special  causes  of  disease 
and  the  co-operating  causes  are,  to  quote  the  comparison  of  the  late  Dr. 
Barton,  like  the  two  blades  of  a  pair  of  scissors — conjoined  they  may  be 
effective,  when  disunited  they  effect  nothing.  The  special  causes  of  these 
diseases  we  may  not  be  able  to  remove;  but  co-operating  causes  are,  to  a 
great  extent,  within  our  control ;  and,  by  removing  the  latter,  the  diseases 
are  rendered  preventable. 

A  constitutional  predisposition  to  a  particular  form  of  disease  consti- 
tutes what  is  called  a  diathesis.  A  diathesis,  therefore,  may  be  either 
congenital  or  acquired.  And  the  diseases  which  are  considered  as  gene- 
rail}',  if  not  always,  involving  a  constitutional  predisposition,  or  diathesis, 
are  sometimes  distinguished  as  diathetic  diseases.  A  cachexia  or  dys- 
crasia  involves  a  diathesis,  and  something  more.  These  terms  denote, 
not  merely  a  constitutional  predisposition  to  disease,  but  that  condition 
of  the  system  which  exists  when  the  disease  is  actually  developed.  A 
person  born  with  a  tendency  to  phthisis,  for  example,  hns  the  tuberculous 
diathesis ;  and  this  diathesis  eventuates  in  the  tuberculous  cachexia  when 
the  person  becomes  affected  with  phthisis. 

Our  present  knowledge,  for  the  most  part,  of  the  special  or  specific 
causes  of  disease,  is  based  on  inference  rather  than  on  demonstration.  But 
certain  conclusions  respecting  their  origin  and  diffusion  may  be  logically 
determined.  One  of  these  conclusions  is,  that  some  poisonous  iniasin-; 
emanate  from  the  soil.  This  may  be  inferred  with  respect  to  the  special 
causes  giving  rise  to  diseases  called  endemic.  Endemic  diseases  are  those 
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which  prevail  within  circumscribed  territorial  limits ;  that  is,  their  preva- 
lence does  not  extend  beyond  sectional  boundaries.  Now,  this  fact  is  suf- 
ficient for  the  inference  that  the  source  of  the  causative  miasms  is  in  the 
soil ;  because,  of  the  elements  which  enter  into  climatic  influences,  those 
peculiar  to  any  particular  district  are  terrestrial.  Again,  in  the  diseases 
called  epidemic,  viz.,  those  which  prevail  successively  or  simultaneously 
in  different  and  often  wide-spread  territorial  districts,  the  poisonous 
miasms,  whatever  may  be  their  source,  must  be  diffused  through  the  at- 
mosphere. The  causes  of  epidemic  disease  are  migratory.  In  some 
instances  they  traverse  successively  almost  every  portion  of  the  habitable 
globe.  This  is  true  of  epidemic  bronchitis  or  influenza,  and  of  epidemic 
cholera.  It  is  altogether  improbable  that  the  special  causes  in  these  and 
other  epidemics  are  developed  in  the  different  sections  of  country  over 
which  their  prevalence  extends.  They  are  produced  in  the  situation 
whence  they  take  their  point  of  departure,  and  travel,  in  some  way,  through 
the  atmosphere.  The  special  causes  which  give  rise  to  contagious  and 
infectious  diseases  are  derived  from  the  bodies  of  those  affected  with  these 
diseases ;  and,  with  respect  to  certain  of  these  diseases,  it  is  probable  that 
the  special  causes  are  exclusively  thus  derived.  It  may  fairly  be  doubted 
whether  smallpox  ever  originates  from  any  other  source,  notwithstanding 
the  occurrence  of  cases  in  which  it  cannot  be  traced  to  contagion  or  infec- 
tion. Yet,  the  first  case  of  smallpox  which  ever  existed  must,  of  course, 
have  been  an  exception  to  this  law,  and  it  is  possible  that  there  are  still 
occasional  exceptions.  With  respect  to  certain  of  the  diseases  which  are 
communicable,  it  is  probable  that  they  not  unfrequently  originate  other- 
wise than  by  contagion  or  infection.  This  is  true  of  typhoid,  and  perhaps 
also  of  typhus  fever. 

Diseases  are  communicated,  not  only  by  viruses  received  by  contact  or 
diffused  in  the  atmosphere,  but  by  means  of  what  are  called  fomites.  This 
term  is  applied  to  any  inanimate  substances,  such  as  clothing  or  articles 
of  merchandise,  to  which  contagious  or  infectious  matter  has  adhered.  In 
this  way  certain  diseases,  such  as  smallpox  and  scarlatina,  may  be  dis- 
seminated at  points  far  distant  from  the  source  of  their  special  causes. 
The  term  fomites  is  restricted  to  the  transmission  of  the  matter  of  con- 
tagion or  infection.  But  it  is  probable  that  other  special  causes  of  disease 
may  be  transmitted  in  the  same  way.  Facts,  for  example,  appear  to  show 
that  the  special  cause  of  yellow  fever  is  capable  of  transportation.  And 
if  this  be  true,  it  is  correct  to  say  that  a  disease  may  be  portable,  although 
not  contagious  nor  infectious. 

Special  causes  of  disease,  embraced  under  the  names  contagion  and 
infection,  have  been  noticed  in  giving  some  account  of  viruses  (vide  p.  97). 
As  stated  in  that  connection,  the  theory  which  seems  most  consistent 
with  our  present  knowledge  is,  that  the  essential  morbific  principles  (the 
contagium)  in  these  causes,  are  living  germs  or  organisms,  either  vegeta- 
ble or  animal.  This  is,  by  no  means,  a  new  theory.  The  doctrine  that 
the  source  of  epidemic  diseases  is  in  animalcule  life  was  advocated  many 
years  ago  (1839)  by  Sir  Henry  Holland,  and  in  a  volume  by  the  late  Pro- 
fessor J.  K.  Mitchell,  of  Philadelphia,  published  in  1847,  were  presented 
facts  and  cogent  arguments  in  behalf  of  the  cryptogomic  origin  of  mala- 
rious and  epidemic  fevers.  Indeed,  the  theory  was  advanced  very  early 
in  the  history  of  medicine,  and  in  modern  times  was  elaborately  advocated 
by  the  great  botanist,  Linnaeus.  Very  lately,  however,  the  microscopical 
study  of  the  lowest  appreciable  forms  of  life,  and  discussions  relating  to 
the  long  mooted  question  as  to  spontaneous  or  equivocal  generation,  have 


TRAUMATIC    DISEASES.  109 

led  to  the  accumulation  of  weighty  evidence  in  its  support;  so  that  the 
probability  of  its  truth  seems  vastly  greater  now  than  hitherto. 

A -sinning  the  causes  of  contagious  ami  infectious  diseases  to  be  living 
germs  or  organisms,  a  certain  period  is  required  for  their  development 
and  multiplication  within  the  body  sufficiently  to  give  rise  to  these  dis- 
cuses. In  this  way,  better,  perhaps,  than  in  any  other,  may  be  explained 
the  fact,  that  in  contagious  and  infectious  diseases,  as  well  as  in  some 
which  are  not  communicable,  for  a  period  which  is  sometimes  extended 
to  weeks,  months,  and  even  years,  the  special  cause  remains  in  the  body 
completely  latent  as  regards  any  morbid  manifestations.  The  reproduc- 
tion of  germs  and  organisms  within  the  body  affords  an  intelligible  expla- 
nation of  the  formation  of  viruses,  or  the  morbific  principles,  by  means 
of  which,  diseases  are  communicated.  The  self-limited  duration  of  these 
diseases  is  explained  by  supposing  that,  after  successive  generations,  the 
organisms  die  out,  or  they  are  in  some  way  either  destroyed  or  eliminated 
from  the  body.  The  germ  theory  affords  a  satisfactory  explanation  of 
another  fact,  namely,  that  an  inappreciable  quantity  of  virus  suffices  to 
give  rise  to  the  disease  of  which  it  is  the  special  cause ;  and,  moreover, 
that  the  intensity  of  the  disease  bears  no  proportion  to  the  quantity  of 
virus  received.  For  example,  the  severest  form  of  smallpox  may  follow 
the  reception  of  an  almost  infinitessimal  quantity  of  virus  in  infection, 
while,  on  the  other  hand,  the  disease  may  be  mild  after  the  utmost  amount 
of  exposure.  In  this  point  of  view,  these  causes  are  in  striking  contrast 
with  poisons,  the  effects  of  which  are  in  proportion  to  the  quantity  received 
into  the  system. 

A  remarkable  fact  relating  to  the  causes  of  contagious  and  infectious 
diseases  is,  that,  as  a  rule,  they  exert  their  morbid  effects  but  once  in  the 
same  person.  These  diseases  are  rarely  experienced  a  second  time. 
Evidently  this  is  because  the  susceptibility  to  the  causes  is  destroyed, 
since  it  is  not  to  be  supposed  that  the  latter  lose  their  efficiency,  and 
they  undoubtedly  are  received  into  the  system  as  readily  after,  as  before, 
the  disease  had  occurred.  With  our  present  knowledge,  the  mode  in 
which  the  susceptibility  to  these  causes  is  destroyed,  cannot  be  explained. 
Assuming  the  causes  to  be  germs,  however,  it  is  well  known  that  the 
evolution  and  development  of  organisms  therefrom  require  certain  condi- 
tions. The  seod  must  have  its  appropriate  soil,  and  various  circumstances 
may,  on  the  one  hand,  promote,  and,  on  the  other  hand,  arrest  its  germi- 
nation. In  some  inconceivable  mode,  contagious  and  infectious  diseases 
effect  a  permanent?  destruction  of  the  unknown  conditions  within  the  body, 
on  which  depend  the  development  and  multiplication  of  germs  which,  it  is 
assumed,  constitute  the  causes  of  these  diseases.  It  should  be  added, 
that  this  is  not  exclusively  an  effect  of  diseases  which  are  communicable. 
Yellow  fever,  for  example,  is  rarely  experienced  a  second  time.  A  defi- 
cient susceptibility  to  the  causes  of  contagious  and  infectious  diseases  is 
sometimes  a  natural  defect.  There  are  persons  who,  from  birth,  and  during 
life,  are  in  no  degree  affected  by  the  virus  of  smallpox,  and  the  same  is 
true  with  respect  to  the  causes  of  other  diseases. 

The  demonstration  of  the  germ  theory  requires,  1st,  the  proof  afforded 
by  direct  observation  of  the  existence  of  germs  or  organisms  in  the  blood ; 
2d,  that  certain  living  forms  are  always  present  in  connection  with  cer- 
tain diseases ;  and  3d,  that  these  forms  are  not  to  be  found  in  the  blood 
when  the  diseases  do  not  exist.  It  is  claimed  by  microscopical  observers 
that  these  requirements  have  been  fulfilled.  The  micrococci  of  Hallier,  the 
micro/ymes  of  Bcchamp,  the  bioplasts  of  IJeale,  and  the  several  forms  de- 
scribed by  Salisbury  are  considered,  by  these  observers,  as  characterizing 
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particular  diseases.  The  studies  of  Davaine,  Coze,  and  Feltz,  and  others 
appear  to  establish  conclusively  the  fact  that  bacteria  in  certain  diseases 
are  found  in  the  blood.  As  tending  to  prove  that  organisms  may  gain 
entrance  into  the  blood  from  the  alimentary  canal,  the  experiments  of  Dr. 
Joseph  G.Richardson,  of  Philadelphia,  are  especially  interesting.  They  con- 
sisted in  drinking  putrescent  liquids  abounding  in  bacteria  and  vibriones, 
and  afterward  examining  the  blood  at  stated  intervals,  taking  pains  to 
prevent  the  introduction  of  infusoria  into  the  specimens  of  blood  after  it 
had  been  drawn.  These  experiments  showed  the  presence  in  the  blood, 
within  a  short  period  after  the  ingestion  of  the  liquid,  of  the  same  organ- 
isms contained  in  the  latter ;  they  showed  that  the  number  of  bacteria  and 
vibrios  in  the  blood  corresponded  to  the  quantity  of  the  liquid  drank ; 
that  they  disappeared  from  the  blood  after  a  certain  number  of  hours, 
and  that,  introduced  into  blood  after  it  had  been  drawn,  they  distinctly 
increased  in  size  during  a  period  of  twenty-three  hours.1  To  undertake 
to  give  even  a  condensed  account  of  the  varied  experiments  and  observa- 
tions relating  to  the  germ  theory,  which  are  to  be  found  in  recent  medical 
literature,  would  not  only  call  for  too  much  space,  but  it  would  be  here 
out  of  place.  Moreover,  to  judge  of  the  accuracy  of  the  microscopical 
observations,  to  endeavor  to  interpret  facts,  and  to  discuss  the  various 
questions  connected  with  the  theory — questions  concerning  the  source  of 
morbific  germs  ;  whether  they  are  of  animal  or  vegetable  beings  ;  the  ex- 
tent to  which  the  organisms  produced  are  dependent  on  the  laws  of  devel- 
opment inherent  in  the  germs,  or  on  extrinsic  circumstances  ;  and,  lastly, 
the  long-mooted  question  as  to  spontaneous  generation — to  do  all  this, 
were  there  no  difficulty  on  the  score  of  space  or  propriety,  qualifications 
are  required  to  which  I  cannot  lay  claim. 

In  conclusion,  the  observations  which  have  shown  the  great  abundance 
and  the  wide  diffusion  in  the  atmosphere  of  organic  entities  invisible  to 
the  naked  eye ;  the  researches  which  seem  to  show  that  putrefactive  and 
fermentative  processes  are  effected  by  the  agency  of  living  organisms ; 
the  analogy,  long  recognized,  between  the  phenomena  of  fermentation  and 
those  arising  from  certain  of  the  unknown  special  causes  of  disease ;  the 
differences  between  the  action  of  these  unknown  causes  and  of  the  known 
vegetable  and  mineral  poisons  ;  the  discovery,  by  means  of  the  microscope, 
within  late  years,  of  cryptogenic  formations  in  affections  of  the  skin  and 
mucous  membrane,  and,  also,  of  parasitic  animals ;  the  detection  of  living 
organisms  in  the  blood  and  other  liquids  of  the  body ;  the  successful  em- 
ployment— with  a  view  to  the  prevention  of  diseases — of  carbolic  acid  and 
other  articles  which  are  especially  destructive  to  the  lower  forms  of  animal 
and  vegetable  life,  and  the  apparent  remedial  power  of  some  of  these  articles 
in  certain  of  the  so-called  zymotic  diseases — these  are  grounds  for  the 
conjecture,  if  not  expectation,  that  continued  investigations  may  lead  to 
results  which  will  greatly  enlarge  the  boundaries  of  our  present  knowledge, 
not  only  in  etiology,  but  in  pathology  and  therapeutics. 

1  Vide  Am.  Journ.  of  Med,  Sciences,  No.  for  July,  1868,  p.  391. 
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study  of  the  symptoms  of  disease  forms  a  division  of  the  principles 
L  of  medicine,  or  general  pathology,  called  Symptomatology  or  Semeio- 
logy.  The  consideration  of  symptoms  will  occupy  a  large  proportion  of 
the  space  to  be  devoted  to  each  individual  disease,  in  treating  of  the  prac- 
tice of  medicine,  or  special  pathology,  in  the  second  part  of  this  work. 
Continuing  to  pursue  the  plan  adopted  in  the  first  part  of  this  work,  it 
will  suffice  to  present  in  this  chapter  certain  distinctions  and  definitions 
which  should  be  understood  before  entering  on  the  study  of  individual 
diseases. 

The  term  symptoms  embraces  all  the  appreciable  morbid  phenomena 
occurring  in  connection  with  disease.  The  name  signifies  to  fall  together, 
and  denotes  concurrence  of  events.  To  reiterate  the  often  quoted  com- 
parison by  Galen,  symptoms  accompany  diseases  as  the  shadow  follows 
the  substance.  By  means  of  symptoms  the  existence  of  disease  is  made 
apparent,  and  the  character  and  seat  of  different  affections  are  ascertained. 

Certain  symptoms  are  distinguished  as  pathognomonic.  A  pathogno- 
monic  symptom  is  one  which  denotes  invariably  the  existence  of  a  particu- 
lar disease.  It  derives  this  significance  from  the  fact  that  it  occurs  only 
in  connection  with  one  disease.  Whenever  such  a  symptom,  therefore,  is 
present,  it  represents  the  disease,  and,  in  itself,  suffices  for  the  recognition 
of  the  disease.  The  number  of  pathognomonic  symptoms  is  quite  small. 
As  an  illustration  of  the  symptoms  of  this  class,  a  semi-transparent,  viscid, 
rusty  -colored  matter  of  expectoration  belongs  exclusively  to  pneumonitis. 
It  is,  therefore,  a  pathognomonic  symptom,  always  denoting  the  existence 
of  that  disease.  In  like  manner  the  crepitant  rale,  obtained  by  ausculta- 
tion, is  so  distinctive  of  the  same  disease  as  to  be  nearly  pathognomonic. 
It  would  be  difficult  to  cite  many  examples  in  addition  to  the  two  just 
named. 

A  symptom  is  said-  to  be  diagnostic  when  it  occurs  more  frequently  in 
connection  with  a  particular  disease  thnn  with  other  diseases.  Just  in 
proportion  as  it  is  restricted  to  a  few  diseases,  is  its  diagnostic  character 
and  importance  marked  ;  that  is,  it  is  of  value  as  denoting  the  presence 
of  some  one  of  these  diseases,  and,  therefore,  of  value  in  diagnosis.  Dif- 
ferent symptoms  differ  as  regards  their  respective  diagnostic  value.  Some 
are  highly  diagnostic  ;  in  other  words,  they  point  strongly  to  the  exist- 
ence of  particular  diseases.  Others  are  moderately,  and,  again,  others 
slightly  diagnostic.  The  measure  of  diagnostic  significance  depends  on 
the  frequency  of  concurrence  with  a  particular  disease  -and  the  infrequency 
of  concurrence  with  other  diseases. 

Symptoms  arc  cither  subjective.  or  objective.  Subjective  symptoms  are 
those  which  relate  to  the  sensations  or  feelings  of  the  patient,  and  which, 
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consequently,  the  physician  can  appreciate  only  through  the  patient's  de- 
scription of  them.  Objective  symptoms,  on  the  other  hand,  are  those 
which  the  physician  observes  for  himself,  and  for  a  correct  appreciation 
of  which  he  is  in  no  wise  dependent  on  the  patient.  As  regards  subjective 
symptoms,  the  physician  is  exposed  to  error  in  consequence  of  inability 
on  the  part  of  the  patient  to  describe  them  clearly.  In  young  children 
this  class  of  symptoms  is  not  available.  This  is  true,  also,  of  idiots,  the 
insane,  and  in  the  delirium  incident  to  diffei-ent  diseases.  As  regards 
these  symptoms,  too,  the  physician  is  liable  to  be  deceived  by  inten- 
tional misrepresentations  on  the  part  of  patients ;  and  he  is  liable  to  be 
deceived,  unintentionally,  by  a  tendency,  on  the  one  hand,  to  exaggera- 
tion, and,  on  the  other  hand,  to  depreciation  of  morbid  sensations  or 
feelings.  Owing  to  these  sources  of  error,  much  tact  is  often  requisite 
in  placing  a  proper  estimate  on  subjective  symptoms.  Objective  symptoms 
are  not  open  to  the  same  liabilities  to  error.  The  physician  judges  of 
these  by  the  exercise  of  his  own  senses,  and,  if  he  fail  to  discover  or  place 
a  proper  estimate  upon  them,  the  fault  consists  in  his  own  want  of  atten- 
tion, judgment,  or  skill.  Objective  symptoms,  thus,  are  much  more  relia- 
ble than  subjective,  in  the  investigation  of  cases  of  disease. 

The  exaggeration  of  pain  or  suffering  of  any  kind,  and  of  morbid  sensa- 
tions, is  common,  sometimes  because  patients  are  led  to  form  an  exagge- 
rated idea  of  their  subjective  symptoms  ;  sometimes  with  a  view  to  awaken 
interest  or  sympathy ;  sometimes  for  malingering  purposes,  and  some- 
times to  secure  greater  attention  on  the  part  of  the  physician  with  more 
efficient  treatment.  Factitious  and  exaggerated  ailments  enter  pretty 
largely  into  the  cases  which  the  practitioner  is  called  upon  to  treat,  espe- 
cially among  females. 

A  symptom,  as  already  defined,  is  any  manifest  morbid  phenomenon  or 
event.  Occurring  concurrently  with  a  disease,  it  may,  or  may  not,  have 
a  pathological  connection  with  that  disease.  Its  pathological  connection 
with  the  disease  may  be  such  as  to  render  it  a  pathognomonic  symptom, 
or  more  or  less  diagnostic  ;  and,  on  the  other  hand,  it  may  be  present  as 
a  mere  coincidence,  or  accidentally.  In  the  latter  case,  it  has  no  patho- 
logical connection  with  the  disease,  and  is  devoid  of  diagnostic  signifi- 
cance. This  difference  among  symptoms  has  been  expressed  by  calling 
them  signs  when  they  are  either  pathognomonic  or  more  or  less  diagnostic. 
According  to  this  distinction,  a  symptom  becomes  a  sign  whenever  it 
denotes,  in  a  greater  or  less  degree,  the  existence  of  a  particular  disease. 
The  term  signs,  however,  has  come  conventionally  to  be  used  in  a  different 
sense.  It  is  usual  to  apply  this  term  to  the  phenomena  obtained  by  cer- 
tain methods  of  investigation  distinguished  as  physical,  viz.,  percussion, 
auscultation,  etc.  These  phenomena  are  called  physical  signs,  but  for 
convenience,  the  word  physical  is  often  omitted,  and  is  considered  as 
understood  when  the  term  sign  is  alone  used.  In  this  sense  of  the  term 
signs,  or,  as  restricted  to  the  phenomena  obtained  by  the  physical  methods 
just  named,  it  is  used  in  contradistinction  to  symptoms,  the  latter  em- 
bracing all  the  other  phenomena  which  are  manifested  in  connection  with 
disease.  The  phenomena  thus  included  under  the  name  signs,  are,  of 
course,  objective,  and  will  be  found  to  be  the  most  reliable  of  those  by 
means  of  which  the  existence,  seat,  and  character  of  certain  diseases  are 
ascertained. 

Late  researches  have  shown  that  by  means  of  the  thermometer  symp- 
tomatic phenomena  of  much  value  may  be  ascertained.  The  variations  in 
animal  temperature  in  disease,  as  determined  by  the  thermometer,  have 
been  studied,  within  the  past  few  years,  by  Wunderlich  in  Germany, 
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llinger  in  Great  Britain,  and  many  others.  For  determining  conveniently 
the  heat  of  the  body,  a  thermometer  specially  adapted  to  this  purpose  is 
requisite.  A  self-registering  thermometer  is  to  be  preferred.  The  bulb 
of  the  instrument  is  to  be  placed  deep  within  the  axilla,  and  the  arm  of 
the  patient  folded  across  the  chest,  the  perspiration  having  been  first 
wiped  away.  The  instrument  should  remain  in  this  situation  for  from 
five  to  ten  minutes.  It  is  a  good  practical  rule  to  allow  the  thermometer 
to  remain  until  a  minute  passes  without  any  further  rise  of  the  mercurj*, 
the  physician  pressing  the  shoulder  of  the  patient  in  order  to  secure  close 
contact  of  the  integument  on  all  sides  of  the  instrument.  The  normal 
temperature  is  from  98°  to  99°  Fahr.  in  the  great  majority  of  persons; 
exceptionally  it  may  be  half  a  degree,  or  even  a  little  more,  either  above 
or  below  this  range.  The  normal  fluctuations  in  different  climates  or  sea- 
sons, and  under  different  circumstances  as  regards  exercise,  diet,  etc.,  are 
inconsiderable  in  comparison  with  the  variations  incident  to  certain  dis- 
eases. 

From  observations  on  healthy  persons,  Dr.  Wm.  Ogle  deduced  the  fol- 
lowing conclusions  respecting  diurnal  fluctuations  of  temperature  in 
health:  The  temperature  is  at  its  minimum  at  about  6  o'clock  A.M.;  the 
maximum  is  reached  late  in  the  afternoon,  and  then  there  is  a  fall,  which 
lasts  until  6  A.M.  The  range  of  the  ordinary  diurnal  fluctuations  is  not 
greater  than  about  one  and  a  half  degrees,  Fahrenheit.  Exercise  causes  a 
considerable  rise.  Food  causes  a  rise,  which  is  most  marked  after  break- 
fast, less  so  after  lunch ;  and  after  dinner  there  is  a  retardation  of  the  fall 
which  would  otherwise  occur.  Alcohol  diminishes  the  temperature.  Tea 
causes  an  elevation.1 

The  introduction  of  the  thermometer  into  clinical  investigations  is  of 
recent  date.  That  by  this  means  highly  important  symptomatic  pheno- 
mena are  obtained,  facts  have  sufficiently  established.  As  a  means  of 
determining  with  accuracy  the  animal  temperature,  the  thermometer  is 
indispensable.  The  sensation  communicated  to  the  hand  placed  on  the 
skin,  on  which  physicians  have  heretofore  relied  for  ascertaining  the  heat 
of  the  body,  is  not  to  be  depended  upon;  the  thermometer  in  the  axilla 
may  indicate  an  increase  of  heat,  when,  to  the  touch,  the  surface  of  the 
body  does  not  seem  to  be  warmer  than  in  health.  Still  less  reliable  are 
the  sensations  of  the  patient;  he  may  complain  of  coldness  when  the 
thermometer  indicates  increase  of  heat,  and  vice  versa.  By  the  use  of 
the  thermometer,  symptoms  pertaining  to  animal  heat  are  rendered  objec- 
tive, and  determined  with  precision.  Clinical  observation  has  shown  that 
the  axilla  is  a  much  better  situation  in  which  to  place  the  bulb  of  the 
instrument  than  under  the  tongue,  and  a  properly  constructed  instrument 
may  be  very  conveniently  applied  in  that  situation. 

The  study  of  the  thermometric  phenomena  in  different  diseases  has 
developed  certain  laws,  the  more  important  of  which  may  be  here  stated. 

In  fevers  and  other  acute  diseases,  the  temperature  of  the  body,  as  indi- 
cated by  the  thermometer,  is  always  more  or  less  raised,  thus  substanti- 
ating the  propriety  of  the  term  fever,  which  signifies  increase  of  heat.  If 
the  thermometer  in  the  axilla  do  not  indicate  preternatural  heat,  it  is  cer- 
tain that  a  patient  is  not  affected  with  a  febrile  disease.  Hence  the  physi- 
cian, by  means  of  the  thermometer,  may  be  enabled  to  avoid  an  error  into 
which  he  might  be  led  by  other  symptoms  pointing  to  the  existence  of  a 
fever  or  some  acute  disease.  On  the  other  hand,  increased  heat  some- 

1    St.   Oorpe's  Hospital  Reports,  Vol.  I.  1866.     Also,  Amer.  Journ.  of  Med. 
Science,  July,  1867. 
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times  precedes  the  development  of  a  febrile  disease,  which  may  thus  be 
predicted  by  means  of  the  thermometer. 

The  range  of  the  increase  of  heat  in  different  febrile  diseases  extends 
to  110°  Fahr.,  and,  as  a  rule,  the  amount  of  increase  is  a  criterion  of  the 
intensity  of  the  disease.  An  increase  to  100°  or  101  °,  is  evidence  of  mild- 
ness of  the  disease.  If  the  thermometer  indicate  steadily  105°  Fahr.  it 
is  certain  that  the  disease  is  severe.  A  persisting  temperature  above  105° 
denotes  great  danger,  and  if  the  thermometer  indicate  an  increase  to  108°, 
109°,  or  110°  Fahr.,  death  is  almost  inevitable.  The  greatest  increase  of 
heat  has  been  observed  in  fatal  cases  of  scarlet  fever  and  tetanus. 

The  persistence  of  preternatural  heat  in  any  disease  denotes  its  continu- 
ance. Whatever  may  be  the  other  symptoms,  the  career  of  the  disease  is 
not  ended  as  long  as  the  thermometer  indicates  increase  of  temperature. 
A  progressive  increase  of  heat  from  day  to  day  denotes  a  corresponding 
increase  of  the  severity  of  the  disease,  and  the  reduction  of  heat  to  the 
normal  standard,  as  a  rule,  is  evidence  of  convalescence.  The  tempera- 
ture, in  some  diseases,  falls  rapidly  to  the  normal  standard,  and  in  other 
diseases  the  decline  is  gradual.  The  term  defervescence  was  introduced 
by  Wunderlich  to  express  the  decline  of  temperature  toward  the  standard 
of  health,  meaning,  in  other  words,  the  approach  of  convalescence.  Some 
diseases  are  characterized  during  the  period  of  defervescence  by  consider- 
able oscillations  of  temperature  between  night  and  morning,  the  maximum 
being  at  night  and  the  minimum  at  morning.  Typhoid  fever  is  especially 
characterized  by  these  oscillations  toward  the  end  of  the  febrile  career. 
Hence  it  is  important  to  employ  the  thermometer,  not  only  daily,  but  at 
least  twice  a  day.  The  decrease  of  heat  in  the  morning  is  favorable, 
whereas,  an  increase  from  night  to  morning  is  the  reverse.  The  tempera- 
ture in  some  cases  of  disease  remains  above  the  normal  standard  after  the 
general  symptoms  denote  convalescence ;  under  these  circumstances,  the 
patient  is  in  danger  of  a  relapse  or  the  supervention  of  some  other  affec- 
tion. A  relapse  or  the  supervention  of  some  other  affection  is  denoted 
by  a  rise  of  temperature  after  either  apparent  or  real  convalescence.  Dur- 
ing the  progress  of  a  fever  or  any  acute  disease,  a  sudden,  notable  in- 
crease of  temperature,  not  sufficient  to  denote  impending  death,  is  evi- 
dence of -the  development  of  some  serious  complication  or  intercurrent 
affection. 

The  abnormal  variations  of  temperature  which  are  most  apt  to  occur 
consist  of  more  or  less  increase.  Diminution  below  the  normal  standard 
is  comparatively  rare,  and  has  less  significance;  yet  the  latter  occurs  occa- 
sionally, and  is  not  without  importance.  In  the  course  of  typhoid  fever 
a  sudden  and  notable  decrease  of  temperature  has  been  observed  to  pre- 
cede the  occurrence  of  intestinal  hemorrhage.  In  some  cases  of  disease 
the  temperature  is  observed  to  fall  notably  without  improvement  in  other 
symptoms,  constituting,  under  these  circumstances,  an  unfavorable  symp- 
tom. In  the  collapsed  stage  of  epidemic  cholera  the  heat  falls  three  or 
four  degrees  below  the  normal  standard.  In  conclusion,  while  the  intro- 
duction of  the  thermometer  has  enabled  the  practitioner  to  obtain  highly 
important  information  concerning  diagnosis  and  prognosis,  this  informa- 
tion is  always  to  be  considered  in  connection  with  other  facts  belonging 
to  the  clinical  history,  and  the  significance  or  value  of  the  thermometric 
phenomena  depend,  in  no  small  measure,  upon  the  symptoms  with  which 
they  are  associated. 

From  time  immemorial  morbid  characters  of  the  arterial  pulse  have 
been  ranked  among  the  most  important  of  objective  symptoms.  An  in- 
strument called  the  aphygmograph,  was  devised  by  a  French  physician, 
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Marey,  with  the  design  to  obtain  information  more  extended  and  accurate 
than  that  afforded  by  the  usual  digital  examination.  The  sphygmograph 
is  an  instrument  ingeniously  contrived  to  represent  to  the  eye  the  move- 
ments of  the  pulse.  Applied  over  the  radial  artery,  a  line  traced  in  an 
upward  direction  represents  the  influx  of  blood  from  the  systole  of  the 
left  ventricle ;  from  the  summit  of  this  line,  a  line  downward  and  more  or 
less  oblique,  represents  the  efflux  of  blood  from  the  arterial  system  into 
the  capillaries.  The  two  lines  connected  at  the  summit  make  a  diagram 
which  Marey  terms  the  form  of  the  pulse.  The  upward  line  traced  dur- 
ing the  ventricular  systole  is  called  the  line  of  ascent ;  the  oblique  line 
traced  from  above  downward  during  the  ventricular  diastole  is  called  the 
line  of  descent,  and  the  junction  of  the  two  lines  at  the  top  is  called  the 
summit.  The  number  of  these  diagrams  within  a  given  space,  of  course, 
shows  the  frequency  of  the  pulse.  Pulse-writing  thus  consists  of  a  series 
of  diagrams,  each  representing  an  arterial  pulsation,,  that  is,  the  move- 
ments occurring  from  one  beat  of  the  heart  to  another. 

Comparative  observations,  by  Marey  and  others,  have  shown  that  the 
form  of  the  radial  pulse  has  certain  traits  as  regards  the  line  of  ascent, 
the  line  of  descent,  and  the  summit,  which  are  physiological,  that  is,  they 
belong  to  health,  and  that  certain  variations  in  the  form  of  the  pulse  are 
pathological,  denoting  morbid  conditions  relating  to  the  circulation. 
These  pathological  variations  constitute  characters  symptomatic  of  dis- 
ease. Referring  the  reader  to  the  work  by  Marey,  and  to  other  publica- 
tions, for  an  account  of  the  mechanism  of  the  sphygmograph,  the  rules 
for  its  employment,  and  illustrations  of  the  varied  forms  of  the  pulse  in 
health  and  disease,  the  more  important  of  the  characters  which  have  been 
ascertained  will  be  here  concisely  introduced.1  The  characters  relate 
respectively  to  the  line  of  ascent,  the  line  of  descent,  and  the  summit. 

The  line  of  ascent  represents,  measurably,  the  force  of  the  systole  of 
the  left  ventricle.  Other  things  being  equal,  the  length  of  this  line  is  a 
criterion  of  the  force  with  which  the  blood  is  propelled  into  the  aorta. 
The  length  of  this  line  is,  however,  much  affected  by  the  resistance,  caused 
by  the  tension  of  the  arteries,  or,  in  other  words,  the  amount  of  blood 
which  the  arteries  contain  at  the  time  of  the  ventricular  systole.  In  pro- 
portion as  the  tension  is  great,  that  is,  the  arteries  filled,  the  line  will  be 
short,  although  the  ventricular  systole  be  strong ;  and,  on  the  other  hand, 
the  line  is  long  in  proportion  as  the  tension  is  small,  that  is,  the  arteries 
unfilled,  provided  the  heart's  action  be  not  weak.  Bloodletting  increases 
the  length  of  this  line,  not  by  increasing  the  power  of  the  heart's  action, 
but  by  diminishing  the  arterial  tension.  Notable  shortness  of  this  line 
is  observed  if  the  heart's  action  be  much  enfeebled,  as  in  an  advanced 
stage  of  typhoid  fever,  or  in  cases  of  local  inflammation  in  connection 
with  a  typhoid  condition.  The  line  is  notably  short,  and  varied  with 
successive  pulsations,  in  cases  of  mitral  cardiac  lesions  with  much  insuffi- 
ciency. A  notable  disparity  in  this  regard  between  the  two  radial  pulses 
exists  in  certain  cases  of  aneurism  affecting  the  aorta,  the  innominata,  or 
the  subclavian  artery. 

The  line  of  ascent  is  either  vertical  or  more  or  less  oblique.  If  vertical, 
it  denotes  quickness  of  the  contraction  of  the  left  ventricle ;  and  in  pro- 
portion to  the  obliquity  the  ventricular  contraction  is  slow.  A  vertical 
line  of  ascent,  representing  rapidity  of  the  arterial  movement,  denotes  a 
character  of  the  pulse  which,  to  the  touch,  may  give  a  fallacious  sensa- 

1  Physiologic  Medicale  de  la  Circulation  du  Sang,  etc.,  par  le  Dr.  E.  J.  Marey, 
Paris,  1863. 
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tion  of  force.  The  shortness  of  the  line  may  show  want  of  force  when, 
owing  to  the  quickness  of  the  movement,  the  pulse  appears  to  be  strong. 

The  line  of  ascent  is  not  always  a  straight  line,  but  being  for  a  certain 
distance  either  approximatively  or  completely  vertical,  it  then  becomes 
more  or  less  oblique,  or  the  obliquity  is  increased.  This  denotes  a  differ- 
ence between  the  first  and  latter  part  of  the  ventricular  systole,  as  regards 
quickness — at  the  beginning  it  is  more  or  less  quick,  and  towards  the  end, 
owing  to  the  resistance  of  the  blood  in  the  arteries,  it  becomes  more  or 
less  slow.  The  change  is  sometimes  sudden,  and  causes  a  jog  or  notch 
toward  the  upper  extremity  of  the  line ;  this  is  observed  in  some  cases 
of  aortic  cardiac  lesions  involving  obstruction  and  regurgitation. 

The  line  of  descent  represents  the  arterial  movements  from  the  cessation 
of  one  ventricular  systole  to  the  time  when  the  next  systole  occurs.  In 
general,  no  movement  of  the  artery  is  appreciable  by  the  touch  during 
this  period.  The  sigmoid  valves  of  the  aorta  being  closed,  the  move- 
ments of  the  artery  correspond  to  the  efflux  of  blood  from  the  arteries 
into  the  capillaries.  The  line  of  descent  connects  the  two  succeeding 
lines  of  ascent  extending  from  the  upper  end  of  one  to  the  lower  end  of 
the  other.  The  length  of  this  line  will  thus  depend  on  the  interval  of  time 
between  the  ventricular  contractions,  that  is,  on  the  frequency  or  infre- 
quency  of  the  pulse.  The  line  is  more  or  less  oblique  according  to  the 
rapidity  or  slowness  with  which  the  efflux  of  blood  from  the  arteries  into 
the  capillaries  takes  place.  The  line  is  sometimes  straight  and  sometimes 
curved,  the  convexity  looking  upward.  Morbid  characters  relating  to 
obliquity  and  curvature  are  produced  by  an  abnormal  obstruction  in  the 
capillary  system,  and  by  an  abnormal  rigidity  of  the  coats  of  the  large 
arteries. 

The  line  of  descent  in  health  has  in  its  course  an  oscillation  more  or 
less  marked  corresponding  to  the  dicrotic  or  rebounding  pulsation  which 
is  sometimes  felt  by  the  touch  in  cases  of  disease.  The  sphygmograph 
shows  dicrotism  to  be  a  normal  character  of  the  pulse,  but  the  rebounding 
or  oscillation,  in  health,  is  not  sufficient  to  be  felt  by  the  finger.  When 
appreciable  by  the  touch,  it  is  abnormally  increased.  Marey's  observa- 
tions show  the  dicrotic  character  of  the  line  of  descent  to  be  marked  in 
proportion  as  the  ventricular  systole  is  rapid,  as  denoted  by  a  vertical 
line  of  ascent;  and,  on  the  other  hand,  the  dicrotic  character  is  slight  if 
the  contraction  of  the  ventricle  be  slow,  as  denoted  by  obliquity  of  the 
line  of  ascent.  Elasticity  of  the  arterial  coats  is  necessary  to  the  presence 
of  dicrotism  in  a  marked  degree;  in  cases  of  senile  rigidity  of  the  arteries 
it  is  either  lost  or  but  slightly  apparent.  Slowness  of  the  efflux  of  blood 
from  the  arteries  into  the  capillaries,  inducing  slowness  of  the  ventricular 
contraction,  diminishes,  whereas  relaxation  of  the  capillaries,  increasing 
the  freedom  of  this  efflux,  increases  dicrotism.  The  dicrotism  is  more 
marked  when  the  quantity  of  blood  sent  out  with  the  ventricular  systole 
is  small,  than  when  the  quantity  is  large.  Dicrotism  is  especially  marked 
in  continued  fever,  a  fact  which  Marey  attributes  to  the  relaxation  of  the 
capillaries.  In  some  cases  of  disease  two  or  more  oscillations  may  appear 
in  the  line  of  descent,  showing  a  corresponding  number  of  oscillations  in 
the  artery  during  the  ventricular  diastole.  This  occurs  under  circum- 
stances favoring  dicrotism,  when  the  frequency  of  the  pulse  is  notably 
diminished. 

Certain  characters  relate  to  the  summit,  that  is,  to  the  connection  be- 
tween the  upper  end  of  the  line  of  ascent  and  of  the  line  of  descent.  The 
line  of  ascent  ends  when  the  ventricular  systole  is  balanced  by  the  resist- 
ance caused  by  the  blood  in  the  arteries  and  the  arterial  coats.  Now,  if 
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the  systole  end  directly  this  equilibrium  takes  place,  and  the  efflux  of 
blood  into  the  capillaries  at  once  begin,  the  line  of  descent  forms  with  the 
line  of  ascent  an  angle  more  or  less  acute;  in  other  words,  there  is  no 
intermediate  space  at  the  summit.  If,  however,  the  ventricular  systole 
continue  after  the  equilibrium  is  established,  the  summit  is  a  plane  of 
variable  length.  If  the  equilibrium  be  exact,  the  summit  is  represented 
by  a  line  perfectly  horizontal,  its  length  representing  the  time  between  the 
(••"•Cation  of  the  influx  of  blood  into  the  arteries  and  the  commencement 
of  the  efflux  into  the  capillaries.  If  the  equilibrium  be  not  exact,  the 
line  forming  the  summit  will  not  be  perfectly  horizontal;  it  will  have  an 
inclination  upward  if  the  influx  slightly  exceed  the  efflux,  and,  if  vice 
versa,  the  line  will  incline  downward.  The  extension  of  the  ventricular 
systole  beyond  the  ending  of  the  line  of  ascent,  as  denoted  by  a  line 
nearly  or  quite  horizontal  at  the  summit,  occurs  especially  in  connection 
with  senile  induration  or  calcification  of  the  arteries. 

The  study  of  the  graphic  characters  of  the  pulse  has  already  afforded 
important  information  concerning  the  circulation  both  in  health  and  dis- 
ease. The  further  prosecution  of  this  study  is  desirable.  The  sphygmo- 
graph  has  undoubtedly  enlarged  our  resources  for  obtaining  data  for 
diagnosis  and  prognosis.  The  delicacy  of  the  instrument,  however,  the 
nicety  required  for  its  employment,  and  the  numerous  incidental  circum- 
stances which  are  liable  to  affect  its  operation,  must  restrict  very  much 
its  availability  in  the  hands  of  the  general  practitioner. 

By  means  of  another  instrument  for  clinical  observation,  namely,  the 
ophthalmoscope,  invented  and  described  by  Helmholz,  in  1851,  a  new  and 
important  field  has  been  added  to  the  domain  of  symptomatology.  The 
ophthalmoscope  is  an  optical  instrument  which  enables  the  physician  to 
observe  the  interior  of  the  eye.  By  means  of  a  simple  mirror,  with  a 
central  perforation,  a  strong  light  is  directed  into  the  eye  of  the  patient, 
and  the  observer,  through  the  perforation,  obtains  a  view  of  the  interior 
of  the  organ.  This  is  distinguished  as  the  direct  method  of  examination. 
The  objects  within  the  eye  are  seen  in  their  natural  position  by  this 
method.  Another  method  consists  in  interposing  between  the  eye  to  be 
examined  and  the  mirror,  a  bi-convex  lens.  By  this  method  an  aerial 
image  of  the  parts  within  the  eye  is  perceived,  the  image  being  inverted. 
The  latter  is  called  the  indirect  method  of  observation.  For  information 
respecting  different  instruments,  their  relative  merits,  the  principles  of 
optics  involved  in  their  construction  and  use,  together  with  all  details 
relating  to  practical  ophthalmoscopy,  the  reader  is  referred  to  either 
special  treatises,  or  to  works  on  ophthalmology. 

Aside  from  the  study  of  the  diseases  of  the  eye,  the  opthalmoscope 
brings  under  observation  morbid  appearances  which  are  important  as 
symptoms  of  cerebro-spinal  morbid  conditions.  Certain  of  these  morbid 
appearances  relate  to  the  vessels  of  the  retina  and  the  optic  disk.  Con- 
gestion, or  hyperremia,  of  these  vessels,  on  the  one  hand,  and,  on  the 
other  hand,  a  deficiency  of  blood,  or  anaemia,  to  a  certain  extent  represent 
corresponding  morbid  conditions  of  the  nervous  centres.  An  extravasa- 
tion of  blood  into  the  retina  may  denote,  under  certain  circumstances, 
changes  of  the  intra-cranial  vessels,  involving  liability  to  cerebral  hemor- 
rhage. Characteristic  intra-ocular  appearances  have  repeatedly  led  to  the 
discovery  of  renal  disease  which  had  previously  been  unsuspected.  Ap- 
pearances denoting  inflammation  of  the  optic  nerve  and  the  retina,  scle- 
rosis and  atrophy,  are  significant,  in  certain  cases,  of  intm-cranial  or 
intra-spinal  diseases.  On  the  other  hand,  the  absence  of  morbid  appear- 
ances within  the  eye  is  sooieames  of  importance  as  contributing  to  exclude 
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lesions  or  inflammatory  affections  of  the  nervous  centres.  It  is  a  noteworthy 
fact  that  observation  by  means  of  the  ophthalmoscope  may  show  significant 
intra-ocular  morbid  appearances  when  there  is  neither  defect  of  vision  nor 
any  subjective  symptoms  referable  to  the  eye.  Undoubtedly,  at  the 
present  time,  the  importance  of  ophthalmoscopic  phenomena  is  exaggerated 
by  the  enthusiasm  of  some,  as  it  is  underrated  by  others.  The  careful 
study  of  the  morbid  appearances  which  are  observed  in  different  diseases, 
in  connection  with  other  symptomatic  phenomena  and  post-mortem  ex- 
aminations, for  a  longer  period,  is  necessary  to  determine  the  full  amount 
of  reliable  information  to  be  obtained  from  this  source.  It  is  certain, 
however,  that  the  ophthalmoscope  is  a  highly  important  acquisition  of 
modern  clinical  medicine  as  a  means  of  investigating,  especially,  diseases  of 
the  nervous  system  with  reference  to  diagnosis  and  prognosis,  sustaining, 
in  relation  to  these  diseases,  in  some  measure,  at  least,  the  same  relation 
as  the  stethoscope  to  the  affections  within  the  chest.  In  treating  of  the 
diseases  of  the  nervous  system,  in  the  second  part  of  this  work,  the  symp- 
toms furnished  by  the  ophthalmoscope,  according  to  the  observations  of 
those  who  have  devoted  attention  to  this  field  of  clinical  study,  will  be 
noticed.  To  distinguish  with  accuracy  the  varied  morbid  appearances 
which  are  to  be  observed  by  means  of  this  instrument,  requires  an  amount 
of  skill  which  can  only  be  obtained  by  giving  to  its  use  special  attention, 
and  by  considerable  experience.  The  student  or  practitioner  who  desires 
to  become  a  skilful  ophthalmoscopist  should,  if  practicable,  obtain  prac- 
tical instruction  from  an  expert,  and  he  will,  of  course,  consult  works 
which  treat  in  extenso  of  ophthalmoscopy.1 

The  symptoms  and  signs  which  occur  during  the  course  of  a  disease, 
are  the  events  which  make  up  its  Clinical  history.  This  phrase  is  applied 
to  a  description  of  the  manifest  phenomena  taking  place  from  the  begin- 
ning to  the  end  of  a  disease,  together  with  the  order  of  their  succession 
and  the  laws  which  govern  them.  Or,  instead  of  clinical  history,  it  is 
proper  to  say  the  natural  history  of  a  disease,  when  the  disease  is  allowed 
to  pursue  its  course  unaffected  by  disturbing  influences  of  any  kind,  and 
when  no  attempt  is  made  to  arrest,  abridge,  or  modify  its  course  by 
therapeutical  measures. 

How  is  the  clinical  or  natural  history  of  a  disease  to  be  obtained  ?  There 
are  three  methods  which  may  be  employed.  One  method  consists  in 
selecting,  as  types  of  the  disease,  a  few  well-marked  cases,  and  basing  the 
description  of  the  phenomena  belonging  to  the  disease  on  the  events  ob- 
served in  these  cases.  This  method  is  defective,  because  some  symptoms 
belonging  to  the  disease  might  be  wanting,  and  some  symptoms  not 
belonging  to  the  disease  might  be  present  in  these  few  representative  or 
type  cases.  Moreover,  this  method  is  inadequate  to  show  the  relative 
importance  of  particular  symptoms.  Another  method  is  to  make  out  a 
history  from  recollection,  after  having  observed  a  greater  or  less  number 
of  cases.  A  history  thus  obtained  must  be  imperfect  from  the  obvious 
inability  to  retain  in  the  memory  ill  the  events  which  occurred  while  the 
cases  were  under  observation,  together  with  the  order  and  relative  fre- 
quency of  their  occurrence.  The  third  method  is  the  only  one  by  means 
of  which  an  accurate  clinical  history  of  a  disease  is  to  be  obtained.  It 
consists,  first,  in  the  accumulation  of  a  certain  number  of  cases  fully  and 
carefully  recorded ;  and,  second,  in  an  analysis  of  the  recorded  cases  with 

1  The  work  by  Dr.  Allbut  "On  the  Use  of  the  Ophthalmoscope,"  etc.,  is  the  full- 
eat,  on  this  subject  in  the  English  language.  Dr.  A.  treats  of  the  subject  with 
commendable  caution  and  candor. 
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reference  to  the  symptomatic  phenomena  which  occurred,  the  relative  fre- 
quency of  their  occurrence,  the  order  of  their  succession,  the  number  of 
deaths  and  recoveries,  the  duration  of  the  disease,  etc.  By  this  method 
are  ascertained  events  which  are  constantly  present,  and,  therefore,  having 
an  essential  relation  to  the  disease ;  events  which  are  incidental  to  the 
disease,  being  present  more  or  less  frequently,  and  events  the  presence  of 
which  is  purely  accidental.  There  are  many  diseases  which  have  not,  as 
yet,  been  sufficiently  studied  after  this  method,  and  here,  therefore,  is 
ample  scope  for  further  clinical  labor.  Among  the  diseases  which  have 
been  studied  after  this  method  may  be  mentioned  typhoid  and  typhus 
fever  and  pneumonitis.  The  knowledge  of  the  clinical  history  of 'these 
and  some  other  diseases  obtained  by  means  of  this  method  within  late 
years  exemplifies  its  advantages. 

The  clinical  history  of  a  disease  is  divided  into  several  distinct  periods 
or  stadia,  which  are  commonly  called  stages.  The  first  stage  maybe  dis- 
tinguished as  the  invasion  or  access  of  the  disease.  This  period  dates  from 
the  first  morbid  manifestations,  and  extends  to  the  time  when  the  disease 
may  be  considered  as  fully  developed  or  established.  The  duration  of  this 
stage  varies  in  different  diseases  and  in  different  cases  of  the  same  dis- 
ease. Generally  the  duration  is  governed  by  certain  laws  proper  to 
different  diseases.  Some  diseases  are  characterized  by  the  abruptness  of 
their  development,  the  stage  of  invasion  being  very  short  or  altogether 
wanting.  The  career  or  course  of  a  disease  extends  from  the  date  of  its 
development,  that  is,  from  the  end  of  the  stage  of  invasion,  to  the  time 
when  the  disease  may  be  considered  as  ended.  This  period  is  frequently 
subdivided  into  two  or  more  stages.  The  stage  of  convalescence  embraces 
the  period  between  the  end  of  the  disease  and  the  complete  restoration  of 
health. 

The  clinical  history  of  a  disease  properly  embraces  phenomena  which 
may  precede  the  stage  of  invasion  or  access.  They  are  distinguished  as 
precursory  or  prodromic  events ;  and  in  some  diseases  is  to  be  included 
a  period  which  is  to  be  called  the  period  of  incubation.  The  latter  term, 
signifying  hatching,  relates  to  the  time  which  elapses  after  the  reception 
of  certain  special  causes  of  disease,  before  any  morbid  manifestations  take 
place.  For  example,  after  inoculation  with  the  virus  of  smallpox,  a  certain 
number  of  days  elapses  before  any  morbid  phenomena  make  their  appear- 
ance. But,  in  the  mean  time,  occult  operations  are  doubtless  going  on  in 
the  system,  and,  when  these  operations  are  sufficiently  advanced,  the  period 
of  invasion  or  access  occurs.  The  significance  of  the  term  incubation  is 
thus  apparent.  Again,  the  clinical  history  of  a  disease  should  take  in 
phenomena  which  may  occur  after  recovery  frem  a  disease,  provided  they 
are  dependent  upon  it.  Certain  diseases  are  liable  to  be  followed  by 
certain  consequences,  which  are  called  sequelae  or  sequels.  Thus,  after 
recovery  from  scarlatina,  albuminuria  and  general  dropsy  occur  in  a  cer- 
tain number  of  cases.  These  are  results  of  this  disease,  and  hence  belong 
to  its -history  as  sequels.  In  like  manner  tuberculosis  is  apt  to  be  a  sequel 
of  measles,  motor  paralysis  follows  diphtheria,  etc. 

As  a  general  statement,  diseases,  in  respect  of  the  phenomena  and  laws 
belonging  to  the  natural  history  of  them,  present  in  different  times  and 
places  great  uniformity ;  they  are  essentially  the  same  in  different  parts 
of  the  world,  and  they  undergo  little  or  no  material  changes  from  age  to 
age.  This  statement  is  believed  to  be  correct,  although  it  is  in  opposition 
to  views  of  late  somewhat  prevalent.  The  different  phases  and  modifica- 
tions which  the  same  diseases  may  present,  not  only  at  different  times  and 
places,  but  in  different  cases  at  the  same  time  and  place,  are,  for  the  most 
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part,  to  be  explained  by  the  co-existence  of  affections  which  may  have 
been  antecedent  or  which  are  developed  as  complications. 

Diagnosis. 

One  of  the  most  important  of  the  aspects  under  which  individual  dis- 
eases are  to  be  considered,  is  their  diagnosis.  The  term  diagnosis  means 
the  discrimination  of  diseases,  that  is  determining  respectively  their  char- 
acter and  seat.  The  practical  importance  of  a  correct  discrimination  of 
diseases,  with  reference  to  their  management,  is  sufficiently  obvious.  How 
is  it  possible  to  bring  to  bear  upon  a  case  of  disease  established  principles 
of  treatment  until  the  character  and  seat  of  the  disease  are  ascertained  ? 
Diagnosis  and  treatment  are,  in  fact,  the  two  practical  ends  of  the  study 
of  medicine.  Diagnosis  is  also  important  with  reference  to  the  acquisition 
of  knowledge  of  the  clinical  history  of  diseases.  In  collecting  cases  for 
analysis,  if  different  diseases  be  confounded,  the  results  of  the  analysis 
will  be  vitiated.  In  like  manner,  correctness  of  diagnosis  is  the  basis  of 
therapeutical  experience.  Conclusions  drawn  from  the  effects  of  measures 
of  treatment  in  a  series  of  cases  will,  of  course,  prove  fallacious  if  the  series 
include  cases  of  different  diseases  which  have  been  confounded.  Here  is 
a  source  of  not  a  little  of  what  has  been  called  false  experience  in  practical 
medicine.  Diseases  which  were  formerly  confounded  are  now  known  to 
be  distinct  and  readily  discriminated  from  each  other.  For  example,  the 
eruptive  fevers,  measles,  scarlet  fever,  and  smallpox  were  once  considered 
as  different  varieties  of  one  disease.  Physicians  did  not  undertake,  until 
within  a  few  years,  to  discriminate  between  pleuritis,  pneumonitis,  and 
bronchitis  ;  now  it  is  not  only  known  that  these  diseases  occur  separately, 
but  the  diagnostic  characters  of  each  are  well  ascertained,  and  are  suffi- 
cient for  its  recognition.  Still  more  recently,  typhus  and  typhoid  fever 
have  been  confounded,  and,  indeed,  are  still  by  some  considered  as  one 
disease. 

Differences  in  skill  and  tact,  among  practitioners  of  medicine,  relate 
especially  to  diagnosis.  In  medical  consultations  it  is  here  chiefly  that 
points  for  discussion  and  disagreement  are  apt  to  arise.  It  is  here  that 
the  want  of  aid  and  counsel  is  oftenest  felt  by  the  physician.  The  diagno- 
sis involves  more  embarrassment  than  the  management  of  diseases.  This 
fact  is  not  appreciated  by  the  people  at  large,  many  of  whom,  without  any 
medical  education,  undertake  to  decide  respecting  the  nature  and  seat  of 
the  disease  whenever  their  friends  are  ill. 

The  diagnosis  of  a  disease  may  be  based  on  the  presence  of  pathogno- 
monic  events.  Thus,  the  characteristic  expectoration,  or  the  crepitant 
rale,  denotes  the  existence  of  pneumonitis.  But,  as  already  stated,  there 
are  but  few  symptomatic  phenomena  which  are  truly  pathognomonic. 
Moreover,  the  few  pathognomonic  events  are  not  present  in  all  cases  of 
the  diseases  which  they  denote  if  they  be  present ;  hence  their  absence  is 
by  no  means  proof  against  the  existence  of  the  diseases.  The  character- 
istic expectoration  and  the  crepitant  rale,  for  example,  are  wanting  in  not 
a  very  small  proportion  of  cases  of  pneumonitis.  It  is  evident,  therefore, 
that  the  diagnosis  of  a  disease  cannot  often  be  based  on  pathognomonic 
events.  And,  next  in  importance,  as  regards  the  basis  of  diagnosis,  is  the 
presence  of  diagnostic  symptoms.  As  a  rule,  in  proportion  to  the  degree 
of  diagnostic  significance  belonging  to  the  symptoms  present  and  their 
number,  is  the  diagnosis  of  a  disease  easy  and  positive.  In  these  respects 
different  diseases  and  different  cases  of  the  same  disease  differ  widely ;  in 
some  instances  the  diagnostic  symptoms  present  are  few  in  number  and 
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weak,  while  in  other  instances  they  are  numerous  and  strong.  It  is  with 
specuil  reference  to  the  relative  diagnostic  value  of  the  different  events 
which  make  up  the  clinical  history  of  a  disease,  that  this  history  is  im- 
portant to  the  physician  if  it  have  been  obtained  by  the  true  method  of 
study,  viz.,  the  analysis  of  recorded  cases. 

The  laws  of  disease  are  often  of  importance  in  relation  to  diagnosis. 
For  example,  typhoid  fever  very  rarely  affects  persons  over  fifty  years  of 
age.  When,  therefore,  persons  beyond  this  period  of  life  are  said  to  have 
typhoid  fever,  the  chances  are  that  an  error  has  been  made  in  diagnosis. 
Certain  diseases,  as  a  rule,  occur  but  once  in  the  same  person.  The  pro- 
babilities, therefore,  in  a  case  of  doubtful  diagnosis,  are  against  the  exist- 
ence of  a  disease  which  might  otherwise  be  suspected  to  exist,  if  this 
disease  be  one  of  this  class,  and  it  be  ascertained  that  the  patient  has  already 
had  the  disease.  Certain  physical  signs  situated  within  a  circumscribed 
space  at  the  summit  of  the  chest,  denote  tuberculous  disease,  while  the 
same  signs,  situated  elsewhere,  might  point  to  some  other  affection,  owing 
to  the  law  that  the  tuberculous  product,  in  the  vast  majority  of  cases,  first 
occurs  at  or  near  the  apex  of  the  lung.  Similar  illustrations  might  be 
multiplied  indefinitely;  the  laws  regulating  the  development  of  a  disease, 
the  succession  of  events,  its  duration,  its  sequels,  etc.,  often  furnish  valu- 
able aid  in  its  diagnosis.  Here,  too,  the  practical  importance  of  knowl- 
edge of  the  clinical  history  of  diseases  is  apparent. 

A  highly  effective  method  of  reaching  the  diagnosis  of  a  disease  is  called 
"  reasoning  by  way  of  exclusion."  In  a  case  of  doubt  as  regards  diagno- 
sis, the  problem  is  generally  to  decide  between  a  certain  number  of  diseases. 
The  existing  disease  is  one  of  two,  three,  or  more  diseases  which  may  be 
suspected  to  exist.  Now,  if  it  be  difficult  to  decide  which  one  of  these  is 
the  existing  disease,  from  the  positive  proof  relating  to  diagnostic  events 
and  laws,  it  may  be  practicable  to  decide  that  there  is  insufficient  evidence 
of  the  existence  of  one  or  more,  and  therefore  the  latter  are  excluded. 
By  this  process  of  elimination,  the  number  of  diseases  is  diminished,  and 
may  be  reduced  even  to  one  disease ;  the  diagnosis  then  being  made  on 
the  principle  of  exclusion.  To  illustrate  the  application  of  this  method, 
the  presence  of  lancinating  pains  in  one  side  of  the  chest,  as  a  prominent 
symptom  of  disease,  is  consistent  with  the  existence  of  either  pleuritis, 
pneumonitis,  or  pleurodynia.  The  question  is,  which  one  of  these  three 
diseases  is  the  existing  disease.  In  seeking  to  decide  this  question,  we 
look  for  positive  evidence  of  the  existence  of  cither  one,  that  is,  for  pathog- 
nomonic  or  diagnostic  symptoms.  The  characteristic  expectoration  of 
pneumonitis  would  be  decisive,  if 'present,  but  its  absence  is  not  proof  that 
t  his  disease  does  not  exist.  We  cannot  exclude  this  disease  by  the  absence 
of  that  symptom.  But  pneumonitis  is  frequently  accompanied  by  a  crepi- 
tant  rale,  and  always  leads  to  solidification  of  lung,  which  is  revealed  by 
certain  auscultatory  signs.  Suppose  these  signs  to  be  wanting,  we  may 
exclude  pneumonitis.  The  question  now  is  between  pleuritis  and  pleuro- 
dynia. Pleuritis  is  sometimes  accompanied  by  a  friction  murmur  on  aus- 
cultation, and  always,  if  primary,  leads  to  more  or  less  liquid  effusion,  the 
presence  of  which  is  demonstratively  determined  by  physical  signs.  Sup- 
pose these  signs  to  be  wanting,  we  may  exclude  pleuritis.  We  thus  arrive, 
by  way  of  exclusion,  at  the  diagnosis  of  pleurodynia,  assuming  the  pro- 
blem to  comprise  only  these  three  diseases. 

In  discriminating  a  disease  from  one  of  several  diseases  with  which  it 
has  more  or  less  symptomatic  phenomena  in  common,  the  amount  <•!  i >•>-!- 
tivc  evidence  in  behalf  of  its  existence  is  to  be  considered,  and,  also,  the 
evidence  against  the  existence  of  the  diseases  from  which  it  is  to  be  dis- 
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criminated.  This  comparison  of  one  disease  with  other  diseases,  with 
reference  to  the  positive  and  negative  evidence  of  its  existence,  constitutes 
what  is  called  differential  diagnosis;  and  to  discriminate  a  disease  in  the 
manner  just  described  is  to  differentiate  it.  Thus,  typhus  and  typhoid 
fever  have  many  symptoms  in  common,  but  differ  from  each  other  in  essen- 
tial points.  The  differential  diagnosis  of  these  diseases  has  reference  to 
the  circumstances  which  denote  the  presence  of  one,  and  the  absence  of 
the  other. 

Diagnostic  skill  is  required,  not  alone  in  differentiating  diseases,  but  in 
the  discrimination  of  cases  in  which  diseases  are  either  simulated  or  their 
existence  fancied.  The  knowledge  and  tact  of  the  physician  are  here  not 
unfrequently  called  into  requisition.  The  judgment  must  rest  mainly  on 
deviations  from  the  established  laws  of  different  diseases  as  regards  symp- 
tomatic phenomena,  etc.,  and  the  absence  of  objective  phenomena  which 
in  certain  diseases  are  invariably  present.  It  follows,  that  the  practitioner, 
other  things  being  equal,  will  be  successful  as  a  diagnostician  in  such  cases 
in  proportion  to  the  accuracy  and  extent  of  his  knowledge  of  the  pheno- 
mena and  laws  of  different  diseases.  Diseases  are  simulated  for  the  attain- 
ment of  certain  ends.  Thus,  soldiers  frequently  feign  diseases  with  a  view 
to  escape  active  duty,  or  to  obtain  a  discharge  from  the  service ;  prisoners 
feign  diseases  to  secure  pardon,  or  the  comforts  of  a  hospital ;  and  cases 
are  not  rare  of  persons  simulating  various  affections  to  excite  sympathy 
and  become  objects  of  interest.  Feigning  diseases  for  these  or  other  ends 
is  called  malingering,  and  persons  attempting  the  deception  are  malinger- 
ers. One  mode  of  malingering  is  to  pretend  that  diseases  which  actually 
exist  are  more  severe  than  they  really  are.  Among  the  diseases  which 
malingerers  are  apt  to  feign  are,  epilepsy,  paralysis,  phthisis,  aphonia, 
amaurosis,  and  insanity.1 

Practical  skill  in  diagnosis  requires  mental  qualifications  which  all  do 
not  possess  in  equal  measure.  Aside  from  these,  the  amount  of  skill 
which  may  be  acquired  will  be  proportionate  to  the  knowledge  of,  and 
familiar  acquaintance  with,  different  diseases  as  regards  their  clinical  his- 
tories. It  would  be  absurd  to  suppose  that  diseases  are  to  be  recognized 
by  an  intuitive  preception,  and  that  some  persons  have  a  peculiar  innate 
gift  in  this  direction.  A  diagnosis  not  based  on  adequate  pathological 
information  is  always  open  to  more  or  less  of  the  chances  of  error  which 
pertain  to  guessing.  The  mental  qualifications  of  the  skilful  diagnos- 
tician do  not  differ  essentially  from  those  required  for  other  than  medical, 
investigations,  namely,  accuracy  of  observation,  the  ability  to  reason  cor- 
rectly sound  judgment  and  good  sense. 

Prognosis. 

The  division  of  medicine  called  prognosis  treats  of  the  means  by  ^which 
the  course  and  termination  of  diseases  may  be  foreseen.  It  is  often  im- 
portant to  form  a  correct  judgment  concerning  the  way  in  which  diseases 
are  to  end,  with  reference  to  communications  with  patients  and  their 
friends.  They  may  desire,  and,  if  so,  it  is  proper  they  should  receive,  in- 
formation on  this  point.  Nor  should  the  physician  be  unmindful  of  the 
fact  that  people  in  general  are  apt  to  estimate  his  knowledge  and  ability 
by  the  correctness  of  his  judgment  in  this  regard.  Recollecting  this  fact, 

1  For  an  excellent  account  of  malingering,  as  regards  its  various  forms,  the  causes, 
etc.,  vide  article  by  Dr.  Roberts  Bartholow  in  the  medical  volume  of  the  Reports  of 
the  United  States  Sanitary  Commission,  1808,  edited  by  Austin  Flint,  M.D. 
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the  protection  of  his  own  interests,  in  addition  to  other  considerations, 
will  dictate  a  certain  amount  of  reserve  in  his  predictions.  But  a  correct 
judgment  as  regards  prognosis  may  be  important  with  reference  to  treat- 
ment. Therapeutical  measures  are  sometimes  to  be  withheld  in  view  of 
the  complete  hopelessness  of  the  condition  of  the  patient;  and,  under 
these  circumstances,  persistence  in  the  use  of  remedies  is  not  only  super- 
fluous, but  likely  to  do  harm.  On  the  other  hand,  therapeutical  measures 
may  be  employed  with  reference  to  the  danger  of  death,  without  regard 
to  the  nature  or  seat  of  the  disease.  A  disease  equal  in  all  respects  in 
different  cases,  may  destroy  the  lives  of  some,  while  others  recover,  owing 
to  the  diversity  which  exists  in  different  persons  as  regards  the  ability  to 
sustain  and  overcome  disease;  and  in  the  management  of  diseases,  it  is 
often  the  chief  aim  of  the  physician,  in  the  language  of  Cullen,  to  obviate 
the  tendency  to  death. 

Prognostics  are  those  circumstances  on  which  a  prognosis  is  based. 
They  relate,  of  course,  mainly  to  the  symptoms  of  disease.  Formerly, 
before  the  nature,  seat,  anatomical  changes,  etc.,  of  different  forms  of  dis- 
ease were  as  well  understood  as  now,  all  the  circumstances  connected  with 
diseases  were  considered  with  direct  and  special  reference  to  their  signifi- 
cance as  prognostics.  The  consideration  of  these  is  appropriate  in  treat- 
ing of  the  principles  of  medicine,  or  general  pathology ;  but  it  will  suffice 
to  consider  them  incidentally  in  connection  with  individual  diseases.  A 
few  points  which  relate  to  the  physiognomy  or  obvious  appearances,  and 
which  render  the  prognosis  unfavorable,  may  be  here  enumerated,  by  way 
of  illustration. 

Notable  emaciation  and  pallor,  existing  in  connection  with  any  chronic 
affection,  are  unfavorable  prognostics.  Lividity  of  the  prolabia  and  face, 
if  persisting,  generally  denotes  great  danger.  Great  frequency  and  feeble- 
ness of  the  pulse,  exclusive  of  diseases  of  the  heart,  and  especially  in 
acute  diseases,  point  to  a  fatal  termination.  Great  prostration  is  usually 
an  alarming  symptom.  Spasmodic  inspiration,  if  not  dependent  on  pul- 
monary disease,  precedes  the  development  of  coma,  except  it  be  referable 
to  hysteria.  Coma,  if  it  last  more  than  one  or  two  days,  will  be  likely  to 
end  in  death.  Paralysis  of  the  sphincters,  leading  to  involuntary  evacua- 
tions, and  loss  of  the  muscular  power  of  deglutition,  are  apt  to  denote 
impending  dissolution.  Impaired  capability  of  feeling  the  presence  of 
liquid  in  the  air-passages,  and  inability  to  make  the  efforts  requisite  for 
its  removal  by  expectoration,  are  forerunners  of  the  moribund  state.  Late 
researches  have  shown  that  notable  increase  of  the  animal  heat,  as  deter- 
mined by  the  thermometer  placed  within  the  axilla,  if  persisting,  is  to  be 
reckoned  among  the  prognostics  denoting  imminent  danger.  Finally,  the 
characters  pertaining  to  the  physiognomy  which  constitute  the  Hypocratic 
countenance,  so  called  because  they  were  described  by  the  ancient  father 
of  medicine,  denote  the  moribund  state.  These  characters  are,  marked 
pallor  with  more  or  less  lividity,  pinching  of  the  nostrils,  sinking  of  the 
eyes,  hollowness  of  the  temples,  coldness  and  transparency  of  the  cars, 
dropping  of  the  lower  jaw,  etc.  The  change  in  physiognomy  in  this  state 
is  so  great,  that  persons  are  sometimes  hardly  recognizable.  The  features, 
to  use  a  French  expression,  are  decomposed,  and  a  glance  at  the  face  often 
suffices  to  show  that  death  is  nigh  at  hand. 
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CHAPTEE  X. 

PROPHYLAXIS— GENERAL    THERAPEUTICS. 

Experience  the  Basis  of  Therapeutical  Knowledge— Two  Sources  of  Experience ;  Analysis  of 
recorded  Cases  with  reference  to  the  Duration  or  Termination  of  Diseases,  and  Observation 
of  the  Immediate  Effects  of  Therapeutical  Measures— Rational  Inference  as  a  Means  of  ar- 
riving at  Principles  of  Therapeutics— Importance  of  Knowing  the  Intrinsic  Tendencies  of  Dis- 
eases toward  Recovery,  or  otherwise— Active  Measures  to  be  employed  only  when  clearly 
indicated— The  Expectant  Plan  of  Treatment— Conservative  Medicine— Importance  of  Hy- 
gienic Measures  of  Treatment— Modes  of  Dying  resolvable  into  Apnoea  and  Asthenia— Classi- 
fication of  Therapeutical  Measures,  according  to  the  Objects  to  be  accomplished,  into  Pro- 
phylactic, Abortive,  Curative,  Palliative,  Hygienic  and  Sustaining  Measures— Consideration 
of  the  Elementary  Forms  of  Disease  deferred. 

rpIIE  prevention  of  disease  is  an  object  connected  with  pathological 
J_  studies.  It  constitutes  a  division  of  medicine  called  prophylaxis.  It 
is  one  of  the  several  aspects  under  which  individual  diseases  are  to  be 
considered.  As  regards  the  beneficent  fruits  of  knowledge,  it  holds  a 
place  scarcely  inferior  to  that  of  therapeutics.  Many  diseases  are  pre- 
ventable by  removing  or  obviating  their  causes  ;  and  it  is  with  reference 
especially  to  this  application,  that  the  study  of  causes,  or  etiology,  is  of 
great  practical  importance.  The  knowledge  already  acquired  of  the  causa- 
tion of  certain  diseases,  has  proved  of  much  value.  A  striking  illustration 
of  this  is  afforded  by  bur  present  acquaintance  with  the  poisonous  effects 
of  lead.  It  is  only  within  late  years  that  certain  diseases  have  been  traced 
to  the  action  of  this  poison.  The  diseases  thus  produced  were  doubtless 
of  frequent  occurrence  before  their  causation  was  understood.  The  physi- 
cian is  now  able  sometimes  to  determine  that  diseases  are  thus  produced, 
although  he  may  not  be  able  to  ascertain  in  what  manner  lead  has  been 
introduced  into  the  system ;  characters  pertaining  to  the  diseases  show 
that  they  have  originated  from  this  source.  This  statement  is  true  of  that 
form  of  paralysis  called  wrist-drop,  and  of  the  form  of  neuralgia  known  as 
saturnine  colic. 

The  recognition  of  the  "  germ-theory"  as  affording  the  most  rational 
explanation  of  certain  of  the  special  or  specific  causes  of  disease,  has  led 
to  the  employment,  with  great  effect,  for  the  prevention  of  epidemic  and 
infectious  diseases,  of  measures,  the  efficacy  of  which  apparently  depends 
on  their  agency  in  destroying  the  low  forms  of  animal  or  vegetable  life. 
In  this  agency  consists  the  efficiency  of  certain  of  the  so-called  disin- 
fectants. But  without  positive  knowledge  of  the  nature  and  origin  of  the 
causes  of  disease,  we  can,  to  a  certain  extent,  secure  exemption  from  their 
morbific  effects  by  the  knowledge  which  we  possess  of  certain  of  the  laws 
regulating  their  operation.  Thus,  the  special  cause  of  periodical  fever, 
commonly  known  as  malaria,  may  often  be  avoided  by  taking  care  to 
avoid  exposure  to  the  night-air  and  by  sleeping  in  an  upper  story.  These 
causes  may  be  indirectly  controlled,  to  a  certain  extent,  by  removing 
accessory  or  co-operating  causes.  It  is  in  this  way,  probably,  that  sani- 
tary measures  are  efficient  in  protecting  against  epidemic  and  endemic 
diseases.  Much  has  been  accomplished  in  behalf  of  prophylaxis  by  these 
measures,  but  much  more  remains  to  be  accomplished.  Sanitary  reforms 
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relating  to  ventilation,  sewerage,  cleanliness,  etc.,  there  is  reason  to  believe, 
do  very  much  toward  the  prevention  of  disease,  and,  hence,  these  are 
:imong  the  most  important  of  the  modes  by  which  philanthropic  efforts 
ni.iy  be  rendered  useful  to  mankind. 

The  prospect  of  diminishing  the  mortality  from  certain  diseases  relates 
more  to  prevention  than  cure.  This  is  true  of  that  disease  which  contri- 
butes so  largely  to  the  death-rate  in  all  countries,  viz.,  phthisis.  It  is  un- 
questionably true  that  phthisis  is  much  more  successfully  managed  now 
than  heretofore,  but  it  is  probable  that,  under  any  system  of  treatment, 
tlit>  disease  will  prove  fatal  in  a  large  proportion  of  cases,  sooner  or  later. 
A  great  deal,  however,  is  to  be  hoped  for  from  the  knowledge  and  avoid- 
ance of  accessory  causes  which  lead  to  the  development- of  the  disease  by 
acting  in  conjunction  with  a  congenital  predisposition. 

Therapeutics. 

The  division  of  medicine,  devoted  to  the  treatment  of  disease,  is  called 
therapeutics.  The  consideration  of  therapeutical  measures,  as  regards 
the  evidence  of  their  usefulness,  the  rationale  of  their  operation,  the  indi- 
cations for  their  employment,  etc.,  constitutes  general  therapeutics.  The 
general  principles  of  therapeutics  are  usually  considered  in  connection 
with  the  principles  of  medicine,  or  general  pathology.  The  consideration 
of  the  treatment  of  individual  diseases  enters  into  special  pathology,  or 
the  practice  of  medicine,  and  constitutes  special  therapeutics.  It  will  suf- 
fice here  to  offer  a  few  remarks  relating  to  general  therapeutics,  reserving 
the  different  therapeutical  measures  for  consideration,  in  connection  with 
the  treatment  of  individual  diseases,  in  the  second  part  of  this  work. 

It  is  needless  to  offer  any  remarks  on  the  importance  of  therapeutics. 
The  treatment  of  disease  is  the  great  end  of  all  oiir  studies  relating  to 
pathology,  general  and  special.  It  is,  however,  the  most  difficult  of  all 
the  branches  of  medicine  for  the  teacher.  It  is  so,  not  alone  from  uncer- 
tainty as  regards  the  correctness  of  therapeutical  principles,  but  because 
principles,  undoubtedly  correct  in  their  general  application,  are  to  be 
greatly  modified  in  adapting  them  to  the  varied  circumstances  pertaining 
to  individual  cases  of  disease.  The  same  disease,  under  different  circum- 
stances, may  claim,  not  only  widely  different  modifications  of  treatment, 
but  therapeutical  measures  directly  opposite  in  character.  There  will  be 
abundant  occasions  for  citing  illustrations  of  this  fact  in  treating  of  indi- 
vidual diseases.  It  is  impossible  to  formularize  rules  for  the  application 
of  therapeutical  measures.  If  this  were  possible,  the  practice  of  medicine 
would  be  a  mechanical,  not  a  rational,  art.  All  that  the  teacher  and 
author  can  hope  to  do  is  to  present  general  principles,  together  with  the 
more  important  considerations  involved  in  their  application.  And  their 
successful  operation  requires,  not  only  knowledge,  but  reasoning  powers, 
judgment,  good  sense,  and  practical  tact. 

How  are  the  facts  and  principles  of  therapeutics  obtained  ?  Mainly  by 
experience.  The  question  then  arises,  how  are  the  results  of  experience, 
as  regards  the  utility  of  therapeutical  measures,  obtained  ?  There  are 
two  sources  of  experimental  evidence  in  behalf  of  the  utility  of  a  particu- 
lar method  of  treatment  in  any  disease.  One  source  of  evidence  rcl.-iti  s 
to  the  termination  and  duration  of  the  disease  in  a  series  of  cases  in  which 
the  method  of  treatment  has  been  employed.  The  superiority  of  a  method 
is  shown  by  a  larger  number  of  recoveries  and  an  avernge  duration  shorter 
in  .such  a  series  than  in  other  series  of  cases  treated  otherwise.  This 
statistical  investigation  is  open  to  certain  fallacies.  No  two  series  of 
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cases  of  a  disease  are  in  all  particulars  exactly  alike.  Cases  differ  in  the 
degree  of  severity  and  extent  of  disease,  in  the  constitutional  condition  of 
patients,  in  the  existence,  or  otherwise,  of  complications,  and  in  a  great 
variety  of  circumstances  pertaining  to  season,  climate,  age,  habits,  etc. 
The  results  of  a  comparison  of  different  series  of  cases,  in  respect  of  ter- 
mination and  duration,  are  to  be  accepted  as  the  basis  of  experience  only 
on  the  ground  that  the  differences  in  the  different  series  mutually  compen- 
sate for  each  other.  Hence,  the  number  of  cases  embraced  in  a  series 
should  be  large,  and  the  results  of  the  comparison  should  be  confirmed  or 
corrected  by  being  repeated  with  successive  series  of  cases  collected  at 
different  times  and  places  and  by  different  observers.  Moreover,  pains 
should  be  taken  to  group  together  cases  resembling  each  other  as  closely 
as  possible.  Observing  carefully  all  proper  precautions,  the  results  ob- 
tained by  this  kind  of  investigation  are  of  great  value,  if  deduced  from 
data  faithfully  recorded  by  honest  observers  and  competent  diagnosticians. 
The  memory  is  wholly  inadequate  for  such  an  investigation.  Moreover, 
recorded  facts  afford  the  only  security  against  prejudice  and  bias.  Unre- 
corded experience  is  by  no  means  valueless,  but  it  is  of  little  relative  value 
as  compared  with  the  results  of  the  analysis  of  recorded  data. 

Another  source  of  experimental  evidence  relates  to  the  immediate  effects 
of  therapeutical  measures  irrespective  of  the  termination  or  duration  of 
diseases.  The  usefulness  of  remedial  measures  may  be  apparent  from 
their  immediate  effects,  although  there  be  no  proof  that  the  disease  has 
been  abridged,  and  in  cases  which  end  fatally.  A  method  of  treatment 
may  be  useful  in  a  certain  number  of  the  cases  in  a  series,  although  in  the 
majority  of  cases  it  may  be  injurious.  For  example,  let  it  be  assumed 
that  in  the  larger  number  of  series  of  cases  of  pneumonitis  bloodletting 
does  harm,  it  may  nevertheless  do  good  in  a  small  number  of  cases ;  and, 
conversely,  if  it  be  assumed  that  this  remedy  is  useful  in  the  majority 
of  cases,  it  may  be  pernicious  in  some  cases.  So  with  regard  to  other 
measures  in  other  diseases. 

It  is  thus  evident  that  after  the  utility  of  particular  therapeutical  meas- 
ures in  certain  diseases,  as  the  rule,  has  been  ascertained  by  means  of  a 
sufficient  number  of  facts  derived  from  the  first  source  of  experimental 
evidence,  it  is  vastly  important  for  the  physician  to  exercise  discrimina- 
tion in  the  application  of  these  measures  to  individual  cases.  And  it  is 
to  be  borne  in  mind,  that,  in  the  practice  of  medicine,  the  physician  deals 
with  cases  of  disease  separately,  not  in  aggregates.  The  general  principles 
of  therapeutics  have  a  relation  to  individual  cases  of  disease,  not  unlike 
that  of  the  rates  of  life  insurance  to  the  liability  to  death  of  particular 
persons.  It  is  easy  to  calculate  the  probabilities  of  the  duration  of  life 
in  a  large  number  of  persons  of  a  given  age,  and  to  determine  exactly 
what  it  is  worth  to  insure  the  lives  of  a  large  number,  but  no  one  thinks 
of  applying  to  an  insurance  office  to  know  how  long  he  is  to  live! 

Rational  inference  is  a  means  of  arriving  at  therapeutical  principles. 
If,  for  example,  it  be  known  that  a  person  has  swallowed  a  corrosive 
poison,  reason  and  common  sense  at  once  dictate  the  propriety  of  endeavor- 
ing either  to  expel  it,  or  to  neutralize  it  by  an  appropriate  antidote. 
But,  in  such  a  case,  experience  must  be  resorted  to  to  know  whether  either 
of  these  objects  be  practicable,  which  of  the  two  is  to  be  preferred,  and 
the  best  means  of  effecting  them.  Analogical  and  a  priori  reasoning  may 
lead  to  the  employment  of  measures  in  the  treatment  of  diseases,  but  the 
results  of  experience  are  necessary  to  establish  their  therapeutical  value. 
Talent  and  genius  may  be  shown  in  originating  methods  of  cure,  but 
the  practical  test  of  their  efficacy  is  afforded  by  experience.  It  is  true 
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that  false  experience  has  abounded  in  medicine,  but,  if  experience  be  open 
to  fallacies,  this  is  true  to  a  far  greater  extent  of  theoretical  or  specula- 
tive reasoning.  It  is  worthy  of  note  that  our  knowledge  of  the  most 
important  remedies  is  based  wholly  on  experience,  without  our  being  able 
to  offer  any  explanation  of  their  modus  operandi.  Examples  are,  the 
salts  of  quinia  as  a  remedy  for  periodical  fever,  mercury  and  iodine  in 
certain  forms  of  syphilis,  etc. 

The  intrinsic  tendency  of  a  disease  to  recovery,  or  otherwise,  is  to  be 
considered  with  reference  to  the  value  of  therapeutical  measures.  Knowl- 
edge of  the  natural  history  of  diseases  is  important  as  the  true  point  of 
departure  for  therapeutics.  Much  has  been  acquired,  within  late  years, 
in  this  branch  of  knowledge,  but  much  yet  remains  to  be  acquired.  Dis- 
eases which  were  formerly  supposed  to  tend  to  a  fatal  result,  if  not  treated 
by  means  of  active  remedies,  are  now  known  to  end  generally  in  recovery, 
if  let  alone.  Examples  are,  acute  pleuritis  and  simple  pneumonitis.  The 
importance  of  increasing  our  knowledge  of  the  natural  history  of  diseases, 
by  collecting  cases  which  have  pursued  their  course  without  active  treat- 
ment, is  to  be  kept  in  mind  by  those  desirous  of  contributing  to  the  ad- 
vancement of  therapeutics,  and  opportunities  of  accumulating  such  cases 
should  not  be  neglected,  always  provided  that  the  welfare  of  the  patient 
be  not  compromised  by  withholding  measures  which  we  have  good  grounds 
for  believing  will  prove  useful. 

It  may  be  laid  down  as  a  golden  rule  in  therapeutics  that  active  measures 
of  treatment  are  only  to  be  employed  in  cases  in  which  they  seem  to  the 
physician  to  be  clearly  indicated.  The  severity  of  disease,  and  the  danger 
of  the  patient,  be  they  never  so  great,  do  not  alone  constitute  grounds  for 
the  employment  of  active  measures.  If  they  be  not  useful,  they  will  be 
likely  to  do  harm.  Therapeutical  measures,  in  proportion  to  their  power, 
are  powerful  for  either  good  or  harm,  and  must,  therefore,  be  either  indi- 
cated or  contra-indicated.  In  the  language  of  another,  the  physician 
"should  be  content  with  doing  nothing  when  ignorant  how  to  do  good." 

The  term  expectant,  as  applied  to  the  treatment  of  disease,  is  often  used, 
and  its  true  sense  is  not  always  appreciated.  The  treatment  of  a  disease 
by  expectation  consists  in  watching  carefully  its  progress,  and  meeting 
with  appropriate  measures  unfavorable  events  as  they  arise.  This  plan 
is  not  inconsistent  with  the  employment  of  active  measures  of  treatment ; 
but  these  are  resorted  to,  not  simply  because  th£  disease  exists,  but  with 
reference  to  events  connected  with  the  disease.  In  this  sense  of  the 
term,  the  treatment  of  a  disease  is  expectant  whenever  the  physician  does 
not  attempt  to  abridge  or  arrest  it,  but  strives  to  aid  in  conducting  it  to 
a  favorable  termination. 

The  progress  of  medicine  within  late  years,  as  regards  therapeutics,  is 
characterized  by  the  development  of  a  principle  which  may  be  distin- 
guished as  conservatism.  This  term  may  be  applied  to  medical  as  to 
surgical  practice,  and  denotes  an  object  which  has  not  heretofore  been 
sufficiently  considered,  viz.,  the  avoidance  of  useless  and  injurious  thera- 
peutical measures.  Conservative  medicine  does  not  interdict  the  use  of 
the  most  potential  of  remedial  agencies ;  but  it  enforces  discrimination 
and  circumspection  in  their  use,  recognizing  fully  their  potency  for  evil  as 
well  as  for  good.  The  conservative  physician  is  by  no  means  a  mere  spec- 
tator of  the  progress  of  disease,  but,  in  wielding  the  resources  of  thera- 
peutics, he  is  careful  to  preserve  the  powers  of  life,  following  the  injunction 
of  Chomel  not  so  much  to  treat  disease,  as  patients  affected  with  disease.1 

1  Vidr,  "Conservative  Medicine  as  applied  to  Therapeutics,"  American  Journal 
of  the  Medical  Sciences,  January, 
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The  management  of  cases  of  disease  involves  not  only  the  exercise  of 
judgment  in  the  employment,  or  otherwise,  of  therapeutic  measures,  but 
attention  to  hygienic  regulations.  And  in  a  better  appreciation  of  these, 
the  practice  of  medicine  at  the  present  time  offers  a  striking  contrast  with 
the  past.  It  may  perhaps  safely  be  said  that  the  greater  success  attending 
the  management  of  diseases  now,  than  heretofore,  is  due  as  much  to  im- 
provements as  regards  diet,  ventilation,  etc.,  as  to  the  more  judicious  use 
of  remedial  agencies. 

In  the  treatment  of  diseases  involving  danger  to  life,  the  mode  of  dying 
is  to  be  considered.  It  is  often  a  useful  inquiry  at  the  bed-side,  by  what 
mode  of  dying  will  the  case  under  treatment  end  fatally  if  the  patient  do 
not  recover  ?  The  answer  to  this  question  will  often  furnish  the  indica- 
tions for  treatment,  by  means  of  which  the  danger  may  be  forestalled ; 
and  here,  it  is  plain,  is  the  source  of  indications  under  circumstances  in 
which  it  is  the  aim  of  the  physician  to  "obviate  the  tendency  to  death." 
It  suffices  for  all  practical  purposes  to  reduce  the  different  modes  of  dying 
to  two,  viz.,  by  apnoea  and  by  asthenia. 

Death  by  apnoea  is  produced  by  interruption  of  the  function  of  respira- 
tion. The  type  of  this  mode  of  dying  is  furnished  in  cases  of  strangula- 
tion. Death  by  this  mode  occurs  when  produced  by  affections  involving 
obstruction  to  the  passage  of  air  to  the  air-cells  of  the  lungs,  such  as 
acute  laryngitis,  croup,  oedema  of  the  glottis,  foreign  bodies  in  the  air- 
passage,  and  capillary  bronchitis.  It  occurs  sometimes  when  a  consider- 
able portion  of  the  pulmonary  organs  is  rendered  incompetent  to  receive 
air,  as  in  pleuritis  with  effusion,  pneurnonitis  affecting  both  lungs,  and 
acute  phthisis.  It  also  occurs  when  the  respiratory  movements  are  arrested 
by  an  affection  of  the  medulla  oblongata,  involving  the  suspension  of  the 
reflux  influence  by  which  these  movements  are  sustained.  When  death 
occurs  from  coma,  the  mode  of  dying  is  by  apnoea.  In  this  mode  of  dying, 
the  embarrassment  of  respiration  is  out  of  proportion  to  the  disturbance 
of  the  circulation,  and,  when  death  takes  place  purely  by  this  mode,  the 
action  of  the  heart  continues  for  some  time  after  the  cessation  of  respi- 
ration. 

Death  by  asthenia,  on  the  other  hand,  is  due  to  the  failure  of  the  circu- 
lation. .The  action  of  the  heart  may  be  suddenly  arrested  by  paralysis 
from  over-distension  of  the  ventricles,  by  the  pressure  of  blood  from  an 
aneurism  opening  into  the  pericardium,  by  pericardial  effusion,  and  by  the 
coagulation  of  blood  within  the  cavities.  I3ut  in  all  diseases  which  prove 
fatal  by  adynamia  or  exhaustion,  the  mode  of  dying  is  by  asthenia,  and, 
when  death  takes  place  purely  by  this  mode,  respiration  continues  for  a 
greater  or  less  period  after  the  pulse  has  ceased  to  be  appreciable  at  the 
wrist.  Apnoea,  however,  is  frequently  combined  with  asthenia  in  pro- 
ducing death ;  the  diminished  muscular  power  renders  the  patient  unable 
to  prevent  the  accumulation  of  liquid  in  the  air-passages,  and  the  respi- 
ratory function  also  may  be  interfered  with  by  congestion  and  oedema  of 
the  lungs  due  to  exhaustion.  So,  also,  asthenia  is  frequently  combined 
with  apnoea  in  fatal  affections  of  the  organs  of  respiration.  In  fact,  in  a 
large  proportion  of  cases,  the  two  modes  of  dying  are  combined,  either 
the  one  or  the  other  mode  predominating. 

With  a  view  to  reference  in  the  second  part  of  this  work,  a  classifica- 
tion of  measures  of  treatment,  based  on  the  general  objects  which  the 
physician  aims  to  accomplish  in  the  management  of  individual  diseases, 
will  be  convenient.  These  objects  are  embraced  in  the  following  classes : — 

1.  Prophylactic  or  preventive  measures. — Vaccination  is  a  preventive 
measure  with  respect  to  smallpox.  Quinia,  given  to  protect  against  inter- 
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mittent  fever,  is  another  measure  belonging  to  this  class.  Measures  to 
eliminate  urea  from  the  blood  when  the  deficiency  of  this  excrementitious 
principle  in  the  urine  is  ascertained,  before  the  manifestations  of  uraemia 
take  place,  is  another  example.  The  ejection  of  poisons  from  the  stomach, 
and  the  employment  of  antidotal  remedies,  belong  in  the  same  category. 

2.  Abortive  measures. — The  measures  in  this  class  are  those  which  are 
employed  with  a  view  to  arrest  the  progress  of  a  disease  at  the  outset;  to 
cut  it  short,  or  strangle  it.     Quinia  given  in  large  doses  in  intermittent 
fever  is  an  abortive  remedy.    It  is  not  easy  to  cite  many  examples  of  this 
class.     The  range  in  which  abortive  measures  are  effective,  with  our  pre- 
sent knowledge,  is  small.     Here  is  a  wide  field  for  further  developments 
in  therapeutics. 

3.  Curative  remedial  measures — Those  measures  which  abridge  the 
duration  of  a  disease,  diminish  its  severity  or  danger,  and,  in  general 
terms,  modify  or  influence  it  in  a  favorable  manner,  may  be  distinguished 
as  curative.     This  class  is  limited  to  remedial  measures,  that  is,  it  does 
not  embrace  hygienic  measures.    Quinia  is  a  curative  remedy  in  the  cases 
of  periodical  fever  in  which  it  is  not  abortive,  and,  also,  in  certain  cases 
of  neuralgia.    Mercury  and  iodine  are  curative  in  cases  of  syphilis.    Opium 
is  a  curative  remedy  in  peritonitis,  in  spasmodic  affections  like  colic,  and 
in  sporadic  cholera.     Numerous  other  examples  of  this  class  might  be 
cited. 

4.  Palliative  measures. — The  measures  belonging  to  this  class  are  those 
which  are  employed  with  the  object  of  relieving  pain  or  suffering.    These 
measures  are  directed,  not  to  a  disease  per  se,  but  to  the  symptoms  or 
effects  of  a  disease.     But  they  may,  to  a  greater  or  less  extent,  exert  a 
curative  influence.     It  is  conceivable  that  relief  of  pain  or  suffering  may 
conduce  to  the  favorable  termination  of  a  disease  in  some  cases. 

5.  Sanitary  or  hygienic  measures — The  measures  of  this  class  relate 
to  pure  air,  temperature,  diet,  cleanliness,  moral  influences,  etc.    Medicine 
has  certainly  derived  as  much  advantage  from  this  class,  of  late  years,  as 
from  curative  remedial  measures.     The  improvements  which  have  taken 
place  in  the  management  of  diseases,  as  regards  air,  water,  food,  exercise, 
etc.,  are  very  great,  but  there  is  room  for  still  further  improvement. 

6.  Sustaining  or  supporting  measures. — The  measures  of  this  class 
consist  of  tonic  remedies,  stimulants,  especially  alcoholic,  and  nutritious 
alimentation.    The  objects  are  to  obviate  a  tendency  to  death  by  asthenia, 
and  to  forestall  a  degree  of  prostration  dangerous  to  life.     Sustaining 
measures  are  applicable  to  the  treatment  of  all  diseases  which,  if  they 
prove  fatal,  will  destroy  life  by  asthenia,  and  they  are  indicated  with  an 
urgency  corresponding  to  the  danger  of  death  by  this  mode.     These, 
together  with  palliative  and  hygienic  measures,  constitute  the  treatment 
of  all  diseases  which  cannot  be  arrested,  and  which  are  not  amenable  to 
curative  measures.     Not  a  few  diseases  will  be  found  in  this  category. 

The  terms  analeptic  and  restorative  are  applied  to  measures  relating  to 
diet,  regimen,  and  remedies,  when  the  object  is,  in  general  terms,  to  bring 
the  system  back  to  its  normal  condition.  Supporting  measures  have 
reference  more  especially  to  acute  diseases  which  threaten  life.  Analeptic 
measures  are  those  called  for  when  the  general  health  is  deteriorated, 
although  there  may  be  no  disease  which  involves  danger  to  life ;  when  in 
other  words,  the  system  is  below  par.  They  are  aften  called  building  up 
measures,  and  are  indicated  in  a  large  majority  of  disorders  and  chronic 
ailments. 

A  very  good  division  of  therapeutical  indications  is  adopted  by  Nie- 
meyer.  namely,  1st,  the  indications  which  relate  to  the  removal  or  abate- 
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raent  of  causes — these  may  be  distinguished  as  Causal  indications;  2d, 
Symptomatic  indications,  or  those  having  reference  to  the  symptoms, 
irrespective  of  the  nature  and  seat  of  the  disease;  and  3d,  Pathological 
indications,  that  is,  the  indications  derived  from  a  knowledge  of  existing 
diseases  considered  with  reference  to  their  character,  situation,  and  in- 
trinsic tendencies. 

Measures  of  treatment  are  sometimes  classified  and  named  from  their 
action  being  in  opposition  to  a  particular  morbid  condition ;  thus,  formerly, 
the  term  antiphlogistic^  was  much  in  vogue,  this  name  being  applied  to 
measures  which  were  considered  as  opposed  to  inflammation.  Of  late, 
certain  measures,  the  immediate  effect  of  which  is  the  diminution  of  the 
temperature  of  the  body,  are  often  distinguished  by  the  name  antipyretic. 
Quinia  and  some  other  remedies  are  called  antiperiodic,from  their  efficacy 
in  arresting  affections  which  are  characterized  by  intermittency ;  remedies 
which  are  antagonistic  to  the  effects  of  syphilis  are  called  antisyphilitic, 
etc.  It  is,  however,  an  error  to  suppose  that  it  is  a  governing  principle 
in  therapeutics  to  employ  remedies  or  measures,  the  action  of  which  upon 
the  body  in  health  is  the  opposite  of  the  effects  or  manifestations  of  dis- 
ease. This  principle  is  expressed  by  the  term  allopathy,  a  term  applied 
by  Hahnemann  to  denote  a  therapeutical  doctrine  the  reverse  of  homceo- 
pathy.  Legitimate  medicine  recognizes  no  such  restricted  and  exclusive 
dogma  as  these  two  terms  alike  denote;  and,  hence,  the  name  allopathy 
is  to  be  by  no  means  accepted,  but  considered  as  a  term  of  unmerited 
reproach. 

An  important  precept  in  therapeutics  is  the  observance  of  simplicity  in 
prescribing  remedies.  As  a  rule,  curative  remedies  differing  in  their 
effects,  should  not  be  given  in  combination  or  at  the  same  time.  Different 
remedies  should  be  conjoined  only  when  they  co-operate  for  a  common 
object,  such,  for  example,  as  a  cathartic  or  a  diuretic  operation.  This 
precept  is  important,  not  only  because  different  remedies  are  likely  to 
conflict  with  each  other,  but  because  it  is  difficult  to  judge  of  their  efficacy 
severally.  To  observe  the  separate  effects  of  particular  remedies  in  indi- 
vidual cases  is  essential  in  order  to  obtain  that  experience  which  will  be 
useful  to  the  same  patient  at  other  times,  and  in  other  cases  of  the  same 
disease.  .  The  experience  of  the  physician  accustomed  to  prescribe  together 
multifarious  remedies,  must,  of  necessity,  be  confused  and  uncertain. 
Moreover,  complicated  prescriptions  are  objectionable  on  the  score  of 
their  tending  to  invest  the  practice  of  medicine  with  an  unworthy  mystery. 
These  remarks,  of  course,  do  not  apply  to  uniting  with  a  curative  remedy 
medicines  designed  to  correct  incidental  effects  which  it  is  desirable  to 
avoid,  and  to  diminish  the  repulsiveness  of  a  remedy,  or  to  secure  for  it  a 
better  tolerance.  These  objects,  in  the  combination  of  medicines,  are 
important.  Not  the  least  conspicuous  of  the  modern  improvements  in 
medical  practice  relates  to  the  use  of  alkaloids  and  concentrated  remedies, 
together  with  other  contrivances  to  divest  remedies  of  a  nauseousness 
which  was  formerly,  as  a  matter  of  course,  associated  with  the  idea  of  a 
medicine. 

A  considerable  share  of  medical  practice  consists  in  the  treatment,  not 
of  the  individual  diseases  which  are  to  be  taken  up  in  the  second  part  of 
this  work,  but  of  disturbances  of  health  which  have  no  well-defined  places 
in  medical  nosology.  These  disturbances  often  proceed  from  the  opera- 
tion of  morbid  causes,  intrinsic  or  extrinsic,  which  it  should  be  the  aim 
of  the  physician  to  ascertain,  and  the  removal  of  which,  if  possible,  is  to 
be  effected.  The  development  of  serious  diseases  may,  doubtless,  in  this 
way  frequently  be  prevented.  In  many  cases,  the  knowledge  and  skill  of 
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the  physician  are  called  into  requisition  to  determine  that  no  serious  or 
well-defined  disease  exists.  It  is  by  no  means  the  sole  office  of  the  phy- 
sician to  treat  diseases.  To  indicate  the  causes  of  disease,  more  especially 
the  voluntary  violations  of  the  laws  of  health  ;  to  enjoin  such  a  course  of 
life  as  shall  seem  most  likely  to  afford  security  against  disease,  and  pro- 
mote physical  and  mental  vigor;  to  decide  in  cases  of  disease  against  the 
employment  of  active  therapeutical  measures, — these  are  duties  not  less 
important  than  the  employment  of  potent  remedies  whenever  the  latter  are 
required. 

In  the  management  of  cases  of  disease,  mental  influences  are  often  of 
not  a  little  importance.  The  physician  may  in  many  cases  effect  much  by 
judicious  encouragement,  and  by  stimulating  the  voluntary  efforts  of  the 
patient.  Hopefulness  and  a  strong  will  are  curative  agencies  which  are 
frequently  powerful  auxiliaries  to  medicinal  remedies,  and  they  are  some- 
times more  potent  than  drugs ;  on  the  other  hand,  despondency  and  a 
lack  of  resolution  have  a  depressing  effect  which,  in  some  cases,  tells 
greatly  against  recovery.  Certain  disorders  may  be  produced  and  pro- 
longed indefinitely  by  mental  causes,  the  removal  of  which  is  essential  to 
a  cure.  Too  much  concentration  of  the  attention  on  the  functions  of  the 
body  is  a  common  source  of  disorder  among  persons  who,  from  want  of 
occupation,  unfortunately  become  unduly  engrossed  with  their  physical 
condition ;  and,  in  such  cases,  to  divert  the  mind  from  the  body  is  an 
object  not  less  important  and  difficult  than,  .in  other  cases,  to  secure  a 
proper  degree  of  care  for  exising  ailments.  The  ability  to  exert  those 
mental  influences  which  are  suited  to  different  cases,  conduces,  in  no 
small  measure,  to  success  in  practice ;  and  this  ability  requires,  in  addi- 
tion to  natural  powers,  knowledge  of  human  character,  and  a  tact  which 
is  acquired  by  experience.  A  cheerful  mien,  and  manners  calculated  to 
inspire  confidence,  are  by  no  means  beneath  the  attention  of  the  physician, 
but,  on  the  contrary,  they  are  to  be  cultivated  as  highly  useful  professional 
attainments.  Medicine,  in  its  practical  aspect,  involves  knowledge,  judg- 
ment, and  skill,  as  regards,  not  only  the  employment  of  the  several  classes 
of  the  therapeutical  measures  which  have  been  enumerated,  but  the  mental 
influences  suited  to  the  circumstances  peculiar  to  individual  cases  of 
disease. 

The  history  of  medicine  shows  many  and  great  mutations  in  the  pre- 
vailing doctrines  of  therapeutics  at  different  periods.  The  medical  prac- 
tice of  the  present  day  in  man}7  respects  is  in  striking  contrast  to  that 
current  a  half  century  ago ;  and  it  is  by  no  means  improbable  that  a 
comparison  with  the  present  day  at  the  end  of  the  next  half  century,  will 
reveal  points  of  contrast  not  less  striking.  These  mutations,  so  far  from 
being  a  reproach,  illustrate  the  progressive  character  of  medicine.  Thera- 
peutical principles  can  never  become  unchangeably  fixed  until  the  utmost 
limits  of  attainable  pathological  knowledge  are  reached,  and  nothing 
further  remains  to  be  ascertained  by  experience.  It  would  be  absurd  to 
claim  for  medicine  this  perfectibility  ;  but  continued  improvement  in  the 
management  of  disease  may  be  reasonably  expected.  Future  improvement 
will  doubtless  embrace  the  addition  of  new  remedies  and  measures  of 
treatment,  more  extended  and  precise  knowledge  of  those  already  in  use, 
and  the  correction  of  errors  which  probably  now,  as  heretofore,  render 
sometimes  the  efforts  of  the  physician  not  only  inadequate  but  prejudicial. 

The  uniformity  of  the  laws  of  disease  at  different  periods  and  places  has 
been  already  referred  to.  The  bearing  of  this  on  the  stability  of  thera- 
peutics is  obvious.  So.  also,  with  reference  to  the  same  application,  it  is 
important  to  assume  that  the  system  of  man  is  not  liable  to  alterations 
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which  render  the  operation  of  therapeutical  agencies  widely  different  at 
periods  not  far  removed  from  each  other.  The  opinion  held  by  some  that 
such  alterations  have  occurred  within  the  memory  of  those  now  living, 
does  not  rest  on  any  solid  basis.  Admitting  to  the  fullest  extent  diver- 
sities attributable  to  race,  climate,  occupations,  hereditary  influences,  etc., 
these  do  not  invalidate  the  statement  that  the  human  constitution  remains 
essentially  unchanged,  as  regards  the  application  of  established  therapeu- 
tical principles.  Were  the  truth  otherwise,  it  would  strike  at  the  root  of 
medical  experience.  If  changes  requiring  a  revolution  in  therapeutics 
were  liable  to  occur  with  each  successive  generation,  it  is  evident  there 
could  be  no  permanent  principles  of  medical  practice ;  the  fruits  of  expe- 
rience in  our  day,  which  so  many  are  striving  to  develop,  would  be  not 
only  useless,  but  an  injury  to  those  who  are  to  come  after  us. 

This  chapter  concludes  the  first  part  of  this  work,  the  part  devoted  to 
the  Principles  of  Medicine,  or  General  Pathology.  A  succinct  account  of 
the  changes  belonging  to  morbid  anatomy,  and  of  the  known  morbid  con- 
ditions of  the  blood,  has  been  presented,  together  with  certain  distinctions, 
definitions,  and  general  considerations  relating  to  etiology,  symptomato- 
logy,  diagnosis,  prognosis,  prophylaxis,  and  therapeutics.  These  subdi- 
visions of  the  principles  of  .medicine,  or  general  pathology,  have  been 
considered  as  fully  as  is  deemed  important  byway  of  preparation  for 
entering  on  the  study  of  individual  diseases.  The  latter  will  be  consid- 
ered in  the  remainder  of  the  work,  which  is  to  be  devoted  to  the  Practice 
of  Medicine,  or  Special  Pathology. 

Certain  topics  which  might  properly  be  included  among  those  considered 
in  the  first  part  of  this  work,  are  reserved  for  consideration  exclusively  in 
connection  with  individual  diseases.  The  morbid  conditions  constituting 
what  may  be  called  the  elementary  forms  of  disease,  are  thus  reserved. 
Under  the  head  of  elementary  forms  of  disease  are  embraced  those  morbid 
conditions,  entering  into  a  greater  or  less  number  of  individual  diseases, 
which,  with  our  present  knowledge,  constitute  the  primary  deviations  from 
healthy  conditions.  They  are,  in  other  words,  the  simplest  forms  into 
which  morbid  conditions  are  resolvable.  These  elementary  forms  enter 
into  different  individual  diseases,  as  the  elementary  tissues  either  consti- 
tute or  combine  to  form  the  different  organs  of  the  body.  Inflammation 
is  an  example  of  an  elementary  form  of  disease  giving  rise  to  a  host  of 
individual  diseases.  Fever,  considered  as  an  essential  form  of  disease,  is 
another  example.  The  consideration  of  these  and  other  elementary  forms 
belongs  appropriately  to  the  principles  of  medicine,  or  general  pathology, 
but  it  will  suffice  to  consider  them  in  treating  of  the  individual  diseases 
to  which  they  give  rise,  or  into  which  they  enter.  Our  present  knowledge 
of  the  elementary  forms  of  disease  is  extremely  limited.  This  will  be 
apparent,  in  treating  of  individual  diseases,  when  the  inquiry  arises  re- 
specting what  is  known  of  the  primary,  essential  morbid  conditions  which 
they  involve. 

The  consideration  of  certain  measures  and  plans  of  treatment  belong  to 
general  therapeutics.  Thus,  in  the  present  chapter,  bloodletting,  the  use 
of  mercury,  etc.,  as  applied,  not  to  any  particular  disease,  but  to  groups 
of  diseases,  might  with  propriety  have  been  considered.  It  will  be  more 
convenient,  however,  to  offer  such  general  considerations  relating  to  these 
topics  as  may  be  deemed  important,  in  treating  of  the  application  of  thera- 
peutical measures  to  the  management  of  individual  diseases. 


PAUT  II. 

PRACTICE  OF  MEDICINE,  OR  SPECIAL  PATHOLOGY. 


INTRODUCTION. 

Of  the  different  aspects  under  which  Individual  Diseases  are  to  be  considered,  in  treating  of 
the  Practice  of  Medicine,  or  Special  Pathology— viz.,  Anatomical  Characters,  Clinical  History, 
Pathological  Character,  Causation,  Diagnosis,  Prognosis,  Prevention,  and  Treatment — Sense 
of  the  Term  Individual  as  applied  to  a  Disease,  and  the  several  Grounds  of  Individuality- 
Varieties  of  a  Disease — Definition  of  the  Terms  Acute,  Subacute,  and  Chronic — The  Symp- 
toms or  Events  incidental  to  Disease  sometimes,  for  convenience,  considered  as  Individual 
Diseases— Self- limited  Duration  of  Certain  Diseases — Nosology — Nosologieal  Arrangement 
adopted  in  this  Work. 

THE  Practice  of  Medicine,  or  Special  Pathology,  treats  of  individual 
diseases.  In  this  department  of  medical  study,  individual  diseases 
are  considered  under  several  different  aspects.  One  of  these  aspects  re- 
lates to  the  appreciable  changes  found  after  death.  These  changes  belong 
to  morbid  anatomy.  Some  diseases  are  characterized  by  morbid  appear- 
ances in  the  parts  affected,  and  other  diseases  are  not  accompanied  by  any 
lesions  which  are  appreciable.  The  latter  are  distinguished  as  functional 
affections.  Of  the  morbid  appearances  occurring  in  connection  with  dif- 
ferent diseases,  some  are  peculiar  to  one  disease,  and  others  are  common 
to  a  greater  or  less  number  of  diseases.  The  term  anatomical  characters 
of  a  disease  expresses  the  changes,  belonging  to  morbid  anatomy,  which 
occur  in  connection  with  that  disease.  This  term  will  be  adopted  as  the 
title  of  the  first  aspect  under  which  will  be  considered  generally,  in  the 
following  pages,  those  diseases  which  are  not  functional. 

Another  aspect  relates  to  the  phenomena  or  events  which  compose  the 
clinical  history  of  a  disease.  Under  this  head  will  be  embraced  precur- 
sory or  prodromic  events,  the  symptoms  which  accompany  the  access,  and 
those  which  occur  during  the  career  of  the  disease  under  consideration, 
the  order  of  their  succession,  the  laws  regulating  the  development  and 
progress  of  the  disease,  etc.  This  will  constitute  the  second  of  the  differ- 
ent aspects  under  which  individual  diseases,  severally,  are  to  be  considered. 

A  third  aspect  relates  to  the  pathological  character  of  a  disease.  Under 
this  head  will  be  presented  what  is  known  of  the  nature  and  sent  of  the 
morbid  conditions  which  constitute,  or  enter  into,  the  disease  under  con- 
sideration. In  treating  of  each  individual  disease,  the  inquiry  will  arise 
under  this  head,  what  are  the  primary,  essential  deviations  from  the  con- 
ditions of  health  ;  in  other  words,  what  morbid  actions  or  processes  con- 
stitute the  point  of  departure  for  the  manifestations  of  the  disease  ?  This 
inquiry  will  often  lead  to  a  confession  of  the  imperfection  of  existing 
knowledge. 

A  fourth  aspect  relates  to  etiology,  or  the  caiiaafion  of  a  disease.  Under 
this  head  the  cause  or  causes  of  each  individual  disease  will  be  considered. 
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Here,  too,  the  imperfections  of  existing  knowledge  will  be  frequently 
apparent. 

A  fifth  aspect  relates  to  diagnosis,  or  the  discrimination  of  a  disease. 
The  application  of  the  methods  of  investigation  which,  by  means  of  symp- 
toms, laws,  etc.,  enables  the  physician  to  recognize  the  disease  under  con- 
sideration, and  to  distinguish  it  from  other  diseases,  will  be  considered 
under  this  head.  Physical  signs,  whenever  these  are  available  in  the 
diagnosis  of  a  disease,  will  be  embraced  under  this  head. 

A  sixth  aspect  relates  to  prognosis.  Under  this  head  will  be  considered 
the  intrinsic  tendency  of  a  disease  as  regards  its  termination  in  death  or 
recovery.  The  circumstances  which  denote,  on  the  one  hand,  a  favorable, 
and,  on  the  other  hand,  an  unfavorable  progress  of  the  disease  under  con- 
sideration, will  come  under  the  head  of  the  prognosis.  And  the  conse- 
quences more  or  less  remote,  or  sequels,  may  sometimes  be  conveniently 
embraced  under  this  head. 

A  seventh  aspect  relates  to  the  treatment  and  prevention  of  a  disease. 
The  consideration  of  the  treatment  of  each  disease  will  embrace  the  indi- 
cations for  therapeutic  measures,  and  the  remedies  which  experience  has 
shown  to  be  useful  in  that  disease.  Hygienic  measures  also  will  enter 
into  the  consideration  of  treatment.  Prophylactic  measures  of  treatment 
will  claim  consideration  in  treating  of  some  diseases,  and  the  measures 
which  remove  or  obviate  the  causes  of  disease,  will  often  be  found  to  be  not 
less  important  than  the  judicious  application  of  principles  of  therapeutics. 

Before  entering  upon  the  consideration  of  individual  diseases,  it  may  be 
well  to  inquire  what  is  meant  by  this  use  of  the  term  individual,  and  whence 
does  a  disease  derive  its  individuality.  An  individual  disease  differs  from 
other  diseases  sufficiently  for  it  to  be  regarded  as  separate  and  distinct. 
The  sense  of  the  term  individual,  in  this  application,  is  analogous  to  that 
of  species,  in  natural  history.  The  individuality  of  a  disease  is  established 
by  distinctive  features  pertaining  to  its  clinical  history.  These  distinctive 
features  may  be  derived  exclusively  from  the  seat  of  the  disease.  Thus, 
pleuritis  and  pericarditis  are  inflammatory  affections  of  a  serous  membrane, 
and  have  essentially  the  same  pathological  character ;  but  the  different 
anatomical  relations  of  the  pleura  and  pericardium  furnish  sufficient  points 
of  distinction  to  constitute  each  of  these  affections  an  individual  disease. 
In  other  instances,  distinctive  features  are  derived  from  the  actions  or 
processes  belonging  to  disease.  Inflammatory  affections,  for  example, 
differ  essentially  from  those  which  are  not  inflammatory.  Again,  certain 
diseases  derive  each  an  essential  dictinction  from  its  dependence  exclu- 
sively on  a  special  cause.  It  is  sufficient  to  show  that  a  disease  is  pro- 
duced by  a  special  cause  to  establish  its  claim  to  be  regarded  as  an  indi- 
vidual disease. 

An  individual  disease  is  to  be  distinguished  from  individual  cases  of 
disease.  An  individual  case  of  disease  has  a  relation  to  an  individual  dis- 
ease, like  that  of  a  particular  man  to  the  species  homo.  The  study  of  in- 
dividual cases  of  disease  belongs  to  clinical  medicine.  Some  individual 
diseases  embrace  several  varieties.  Empyema  and  pneumo-hydrothorax 
may  be  considered  as  varieties  of  pleuritis,  both  consisting  in  inflamma- 
tion of  the  pleura,  the  former  differing  from  ordinary  pleuritis  in  the  fact 
that  the  liquid  contained  in  the  cavity  of  the  pleura  is  purulent,  and  the 
latter  differing  in  the  fact  that  air  and  liquid  are  contained  in  that  cavity. 
The  several  types  of  intermittent  fever,  distinguished  as  tertian,  quotidian, 
etc.,  are  different  varieties  of  one  disease.  In  the  progress  of  medicine, 
certain  diseases. have  come  to  be  considered  as  essentially  distinct,  which 
were  formerly  regarded  as  different  varieties  of  one  disease.  This  is  true 
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of  all  the  eruptive  fevers.  It  is  probable  that  certain  diseases  now  con- 
sHeivd  as  individual  will  be  found  to  be  com  posed  of  two  or  more.  Bright '•* 
so  of  the  kidneys  may  be  cited  as  an  example.  It  is  still  a  mooted 
question  whether  certain  diseases  are  essentially  distinct ;  for  example, 
typhus  and  typhoid  fever  are  by  some  considered  as  identical,  differing 
sulliciently  to  be  regarded  as  different  varieties  of  one  disease,  but  not 
enough  to  establish  the  individuality  of  each. 

Differences  as  regards  severity  and  duration  constitute  a  basis  of  the 
division  of  a  disease  into  varieties.  The  same  disease  may  be  either  acute, 
subacute,  or.  chronic.  A  disease  is  acute  when  it  has  a  certain  degree  of 
intensity  and  runs  a  rapid  career.  In  general,  an  acute  disease  is  of  suffi- 
cient gravity  to  confine  the  patient  to  the  bed.  The  subacute  variety  of 
a  disease  has  less  intensity,  frequently  not  compelling  the  patient  to  keep 
the  bed,  and  perhaps  not  preventing  him  from  being  about,  or  even  pur- 
suing his  usual  occupation.  The  chronic  variety  exists  when  a  disease  is 
subacute  and  has  continued  for  a  considerable  period.  Acute,  subacute, 
and  chronic  rheumatism  may  be  cited  as  illustrating  these  three  varieties 
of  one  disease.  Some  diseases  are  never  chronic.  This  term,  for  instance, 
is  not  applicable  to  typhus  or  typhoid  fever.  The  division  into  varieties, 
based  upon  the  differences  just  named,  is  especially  applicable  to  inflam- 
matory affections. 

The  list  of  individual  diseases  embraces  some,  recognized  as  such  for 
the  sake  of  convenience,  which,  in  reality,  are  only  effects  or  symptoms  of 
diseases.  Jaundice,  for  example,  is  an  effect  or  symptom  occurring  in 
connection  with  different  affections.  Dropsy  is  in  the  same  category.  It 
is,  however,  convenient  to  consider  jaundice  and  the  different  forms  of 
dropsy  as  if  they  were  individual  diseases.  In  fact,  if  we  were  better 
acquainted  with  the  primary  or  elementary  forms  of  disease,  it  would 
probably  appear  that  not  a  few  of  the  affections  now  considered  as  indi- 
vidual, are  only  manifestations  of  morbid  conditions  at  present  occult — 
the  latter  constituting  the  true  diseases. 

A  point  of  distinction  among  diseases,  interesting  and  of  much  practical 
importance,  relates  to  duration.  Some  diseases  continue  for  a  definite 
period,  never  exceeding  certain  limits  in  this  regard.  The  duration  of 
certain  diseases  is  regulated  by  fixed  laws ;  that  is,  they  never  end  until 
after  the  lapse  of  a  certain  number  of  days,  and  never  exceed  a  certain 
number  of  days  in  their  continuance.  The  continued  and  eruptive  fevers 
are  examples  of  diseases,  the  duration  of  which  has  definite  limits.  Inter- 
mittent fever,  on  the  other  hand,  has  no  fixed  or  definite  duration,  if  its 
course  be  not  interfered  with.  Diseases  which  tend  intrinsically  to  end 
after  a  certain  time,  are  distinguished  as  self-limited.  The  laws  of  dif- 
ferent diseases  with  respect  to  self-limitation  are  often  to  be  taken  into 
account  in  the  employment  of  therapeutical  measures,  and  it  is  obvious 
that  these  laws  are  to  be  considered  in  estimating  the  amount  of  curative 
influence  exerted  by  methods  of  treatment. 

In  treating  of  individual  diseases,  some  classification  of  them  is  essen- 
tial. The  classification  of  diseases  constitutes  a  division  of  medic-hie 
called  nosology.  The  history  of  medicine  furnishes  numerous  nosological 
systems,  the  relative  merits  of  which  it  would  be  quite  useless  to  discuss. 
Undoubtedly,  the  most  scientific  mode  of  classifying  diseases  would  be  to 
arrange  them  after  essential  points  of  distinction,  relating  to  their  patho- 
logical character.  But,  with  our  present  knowledge  of  the  pathological 
character  of  different  diseases,  to  do  this  is  impracticable.  A  nosological 
arrangement  on  this  basis  must  be  deferred  for  a  future  period,  wlu-u 
pathology  has  advanced  far  beyond  its  condition  at  this  time.  The  same 
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remark  is  applicable  to  any  arrangement  based  on  differences  as  regards 
the  causes  of  diseases.  Our  present  knowledge  of  etiology  is  too  limited 
to  serve  as  the  basis  of  a  permanent  nosology.  Inasmuch  as  the  chief  ob- 
ject of  a  classification  is  convenience,  the  proper  course  to  be  pursued, 
evidently,  is  to  adopt  a  provisional  plan  which  will  best  subserve  this  ob- 
ject. And  the  most  convenient  classification,  at  the  present  time,  is  that 
which  has  of  late  years  been  adopted  by  the  majority  of  writers  and  teach- 
ers. This  consists  in  dividing  diseases  into,firkt,  general,  and,  second, 
local.  General  diseases  are  those  which  involve  more  or  less  disturbance 
of  the  whole  system,  this  disturbance  not  having  been  preceded  by  any 
known  local  affection,  local  affections,  if  they  occur,  being  developed 
secondarily.  To  this  class  belong  the  essential  fevers.  Under  the  head 
of  constitutional  diseases,  it  is  convenient  to  include  some  in  which  the 
local  manifestations  have  no  fixed  seat,  and  sometimes  differ  in  character. 
Rheumatism  and  gout  are  constitutional  diseases,  the  chief  manifestations 
consisting  of  local  affections  differently  situated  in  different  cases  and  at 
different  periods  in  the  same  case.  The  local  affection,  however,  is,  in 
each,  essentially  the  same  wherever  seated.  Syphilis  is  another  constitu- 
tional disease  manifesting  itself  in  local  affections  which  differ,  not  only  in 
situation,  but  in  character.  The  want  of  fixedness  >or  uniformity  in  the 
seat  of  local  affections  proceeding  from  constitutional  disease,  and  their 
diversity  in  character  in  some  instances,  are  the  grounds  for  placing  cer- 
tain diseases  in  this  class.  A  large  proportion  of  the  affections,  nosologi- 
cally  considered  as  local,  probably  proceed  from  constitutional  disease ; 
but  as  the  local  affections  are  fixed  and  uniform,  and  our  knowledge  of  the 
constitutional  disease  is,  for  the  most  part,  inferential,  it  is  more  conve- 
nient to  arrange  them  in  the  second  division. 

The  second  division,  or  local  diseases,  will  embrace  all  which  are  not 
reckoned  as  general,  or  constitutional.  The  local  diseases  are  far  more 
r.umerous  than  those  in  the  first  division.  It  is  necessary  to  arrange  them 
into  subdivisions.  And  the  most  convenient  plan  is  to  distribute  them 
into  groups,  corresponding  to  the  arrangement  Of  the  different  organs  of 
the  bod}*-  into  physiological  systems.  According  to  this  plan  the  different 
local  diseases  are  subdivided  as  follows : — 

1.  Diseases  affecting  the  respiratory  system. 

2.  Diseases  affecting  the  circulatory  system. 

3.  Diseases  affecting  the  digestive  system. 

4.  Diseases  affecting  the  nervous  system. 

5.  Diseases  affecting  the  genito-urinary  system. 

The  foregoing  arrangement  of  local  diseases  will  be  adopted,  and  they 
will  be  considered  in  sections  corresponding  to  the  groups  just  enume- 
rated ;  afterward  a  section  will  be  devoted  to  general  diseases. 

Of  the  diseases  belonging  to  these  several  groups,  those  only  will  be 
considered  which  are  medical,  as  distinguished  from  surgical.  The  latter 
will  include  affections  which  are  either  external  or  in  accessible  situations. 
Thus,  affections  of  the  mouth,  throat,  and  nasal  passages,  of  the  anus  and 
rectum,  of  the  urethra  and  bladder,  of  the  eye  and  ear,  and  of  the  vagina 
and  uterus,  fall  within  the  province  of  surgery.  Diseases  of  the  skin, 
being  external,  belong  to  surgery,  notwithstanding  they  receive  special 
attention  from  the  physician  perhaps  oftener  than  from  the  surgeon.  A  s 
an  additional  reason  for  not  including  them  among  the  diseases  to  be  con- 
sidered, there  are  numerous  treatises  devoted  specially  to  their  conside- 
ration. 
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DISEASES  AFFECTING  THE  RESPIRATORY  SYSTEM. 


CHAPTER  I. 

Division  of  the  Diseases  affecting  the  Kespiratory  System  into  Inflammatory  and  Non-inflam- 
matory—Acute  Pleuritts— Anatomical  Characters— Clinical  History— Pathological  Character 
-The  Natural  History  of  Inflammation,  and  our  Knowledge  of  its  Essential  Nature— Causa- 
tion of  neuritis— Diagnosis  -  Prognosis. 

OF  the  diseases  affecting  the  respiratory  system,  an  obvious  division  is 
based  on  a  difference  in  pathological  character,  as  regards  the  exist- 
ence, or  otherwise,  of  inflammation.  The  inflammatory  affections  in  this 
group  of  diseases  are  seated  respectively  in  the  three  most  important  of 
the  structures  which  are  comprised  in  the  organs  of  the  respiratory  appa- 
ratus, viz.,  the  mucous  membrane  lining  the  air-passages,  the  serous  mem- 
branes which  invest  the  lungs,  and  the  pulmonary  parenchyma.  Exclu- 
sive of  affections  seated  in  the  larynx  and  trachea,  inflammation  affecting 
the  structures  just  named  gives  rise  to  three  important  diseases,  viz.,  pleu- 
ritis1  or  pleurisy,  pneumonitis  or  pneumonia,  and  bronchitis.  Beginning 
with  these  inflammatory  affections,  they  will  be  treated  of  in  the  order  in 
which  they  have  just  been  enumerated.  The  first  disease  to  be  considered, 
viz.,  pleuritis,  may  exist  as  an  acute  and  as  a  subacute  or  chronic  affection. 
These  two  varieties  of  the  disease  will  claim  separate  consideration.  Other 
varieties,  to  be  considered  separately,  are  empyema  and  pneumo-hydro- 
thorax.  It  will  be  convenient  to  notice,  in  connection  with  these  varieties 
of  pleuritis,  the  dropsical  affection  known  as  hydrothorax. 

Acute  Pleuritis. 

The  pleura,  anatomically,  is  essentially  similar  to  other  serous  mem- 
branes. It  is  composed  of  white  non-elastic  and  yellow  elastic  fibres.  It 
is  divided  into  two  layers,  viz.,  the  visceral  and  parietal.  The  free  sur- 
faces of  these  two  layers  are  smooth,  polished,  and  moistened  with  halitus. 
It  is  transparent,  receiving  a  certain  number  of  blood-corpusolrs,  but  not 
sufficiently  aggregated  to  be  visible.  The  nutrient  vessels  ramify  in  the 
sub-serous  areolar  tissue.  It  forms  in  each  side  a  shut  sac.  Its  offices  are 
to  afford  support  and  allow  movement  without  injury  from  friction. 

ANATOMICAL  CHARACTERS  OF  ACUTE  PLEURITTS. — The  first  noticeable 
appearance,  could  the  inflamed  part  be  seen  during  life,  would  doubtless 
be  redness  from  an  increased  quantity  of  blood,  chiefly  contained  in  the 
vessels  beneath  the  membrane.  Redness  here,  as  in  other  situations,  may 

1  With  a  view  to  uniformity  as  regards  nomrnolntnrp,  the  terms  pleuritis  and 
pneumonitis  are  used  instead  of  pleurisy  and  pneumonia. 
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diminish  and  disappear  after  death.  It  is  supposed  that,  for  a  brief  period 
after  the  commencement  of  inflammation,  the  membrane  is  abnormally  dry, 
from  suppression  of  the  halitus  which  moistens  it  in  health.  Liquor  san- 
guinis,  or  blood  plasma,  begins  soon  to  exude,  the  fibrin  which  it  contains 
coagulates,  and  characters  sufficient  to  show  the  existence  of  inflammation 
are  now  present. 

If  the  disease  prove  fatal  within  two  or  three  days,  the  pleural  cavity 
contains  a  greater  or  less  quantity  of  liquid,  the  amount  varying  conside- 
rably in  different  cases.  The  liquid  is  not  everywhere  clear,  like  the  serum 
of  the  blood,  or  a  purely  dropsical  effusion.  The  upper  portion  is  usually 
clear,  if  the  body  have  not  been  much  disturbed  in  opening  the  chest,  but 
near  the  bottom  it  is  turbid  from  the  admixture  of  coagulated  fibrin  or 
lymph.  The  pleural  surfaces  are  more  or  less  coated  with  lymph  which, 
at  this  period  of  the  disease,  is  soft  and  easily  removed.  The  amount  of 
lymph  varies  considerably  in  different  cases.  Its  presence  is  essential  as 
a  ci'iterion  of  inflammation.  The  membrane  loses  a  portion  of  its  trans- 
parency from  serous  infiltration  beneath  it ;  it  is  somewhat  swollen,  and 
its  epithelium  is  exfoliated.  Redness,  from  sub-serous  congestion,  may 
or  may  not  be  apparent.  Small  extravasations  of  blood  or  ecchymoses 
are  not  unfrequently  observed. 

On  examination  after  death  occurring  at  a  later  period,  the  pleural  sac 
is  found  to  contain  a  certain  quantity  of  liquid,  varying  from  a  few  ounces 
to  several  pints,  with  flocculi  of  lymph  at  the  bottom  of  the  liquid.  Lymph 
may  be  found  to  coat  the  greater  part  of,  or  even  entirely,  the  pleural  sur- 
faces, or  it  may  be  limited  to  patches.  It  is  usually  more  abundant  on 
the  parietal  than  on  the  visceral  surface.  It  is  more  dense  than  at  an 
earlier  period,  and  is  disposed  in  the  form  of  a  layer  or  a  series  of  layers. 
The  layers  of  lymph  present  a  membraniform  appearance  without  organi- 
zation. A  layer  of  lymph  sufficiently  dense  to  be  stripped  off  is  properly 
called  a  false  membrane.  The  name  false  membrane,  which  is  often  applied 
to  the  adventitious  tissue  subsequently  produced,  is  more  correctly  limited 
to  an  unorganized  layer  of  lymph  or  fibrin.  It  may  adhere  with  considera- 
ble tenacity  to  the  pleural  surface,  and  if  the  opposing  surfaces  be  not 
separated  by  liquid,  they  may  be  pretty  firmly  agglutinated  by  means  of 
the  intervening  lymph.  The  density  of  the  lymph  and  the  firmness  of  its 
adherence  are  evidences  that  the  exudation  is  not  of  recent  occurrence. 

The  presence  of  serum  and  lymph,  in  varying  relative  proportions,  in 
other  words,  a  sero-fibrinous  liquid,  thus,  is  characteristic  of  simple  acute 
pleuritis.  The  liquid  in  the  pleural  cavity  occupies  space  at  the  expense 
of  the  volume  of  the  lung.  As  it  accumulates,  it  compresses  the  lung,  the 
latter  occupying  a  space  reduced  in  proportion  to  the  amount  of  liquid. 
If  the  pleural  surfaces  be  free  from  old  adhesions,  and  not  agglutinated  by 
lymph,  the  relative  situations  of  the  liquid  and  lung  will  vary  according  to 
the  position  of  the  body.  If  the  patient  be  sitting  or  standing,  the  liquid 
gravitates  to  the  bottom  of  the  sac,  and  rises  to  a  height  proportionate  to 
the  quantity.  If  the  patient  be  recumbent  on  the  back,  the  liquor  gravi- 
tates to  the  posterior  part  of  the  chest,  and  the  lung  will  descend  in  front, 
more  or  less,  in  a  direction  toward  the  diaphragm.  In  like  manner,  if  the 
patient  lie  on  the  face,  the  liquid  occupies  the  now  depending  anterior  part 
of  the  chest,  and  the  lung  will  descend  behind.  These  changes  in  relative 
situation  are  frequently  available  in  determining,  by  physical  signs,  the 
existence  of  liquid  in  the  pleural  cavity. 

If  the  disease  progress  favorably,  the  liquid  diminishes  progressively, 
with  variable  rapidity  in  different  cases,  by  endosmosis  or  absorption.  It 
diminishes  often  with  considerable  rapidity  until  it  is  reduced  to  a  small 
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or  moderate  quantity,  and  then  the  absorption  takes  place  slowly — a  clinic. ,1 
I'.ict.  probably  due  to  the  increasing  density  of  the  liquid  from  the  larger 
relative  proportion  of  lymph  as  the  serosity  IC.OCM-,  and  to  the  increased 
density  of  the  layers  of  lymph  with  which  the  pleura!  surfaces  are  coated. 
The  absorption  of  the  lymph  occupies  a  considerable  period  after  all  the 
liquid  has  been  absorbed.  Ju  the  mean  time,  the  plcural  surfaces,  coining 
into  contact  over  their  entire  area,  are  agglutinated  by  means  of  the  inter- 
vening lymph,  and  this  exudation  is  replaced  by  a  newly-developed  adven- 
titious tissue  which  unites  by  permanent  adhesions  the  surfaces  in  apposi- 
tion. It  is  to  be  noted  that  the  union  by  means  of  the  adventitious  ti>sm- 
is  not  mechanical,  as  when  the  surfaces  are  agglutinated  by  lymph,  but 
vital,  that  is,  by  an  organized  membrane.  The  adhesions  may  extend  over 
the  whole  of  the  pleural  surfaces,  and  then  the  serous  cavity  is  obliterated, 
or  they  may  be  limited  to  certain  portions,  in  the  latter  case  constituting 
ligamentous  bands,  which,  being  observed  by  some  of  the  older  anatomists, 
were  supposed  to  have  been  produced  by  inordinate  laughter  !  This  true 
membranous  tissue  has  been  supposed  to  be  organized  fibrin  or  lymph. 
Many,  if  not  most,  pathologists  at  the  present  time  have  abandoned  this 
view  of  its  production.  It  is,  however,  a  question  concerning  which  patho- 
logists are  not  agreed,  whether  the  new  tissue  is  generated  spontaneously, 
within  the  exudation,  the  latter  being  then  a  blastema ;  or  whether  its  pro- 
duction be  due  to  proliferation,  in  other  words,  a  vegetation  or  hyperplasiu 
of  the  areolar  tissue  of  the  pleura.  This  pathological  question  has  been 
referred  to  in  the  first  part  of  this  work.1 

The  adhesions  by  means  of  organized  tissue  take  place  during  convales- 
cence. At  first,  they  are  weak  and  liable  to  be  broken  by  active  exercise, 
or  in  acts  of  coughing.  Hemorrhage  may  in  this  way  occur.  They  become 
stronger  with  time,  so  that  when  death  occurs  after  the  lapse  of  several 
weeks  or  months,  the  lung  is  detached  and  removed  from  the  chest  with 
considerable  difficulty.  After  a  time,  all  the  lymph  disappears,  and  noth- 
ing remains  but  the  newly-produced  tissue.  It  may  be  remarked,  in  pass- 
ing, that  after  the  serous  cavity  is  thus  abolished,  there  is  no  space  for  the 
effusion  of  liquid  to  constitute  hydrothorax,  and  oedema  of  the  lung  may 
take  its  place  under  circumstance  which  give  rise  to  dropsical  effusion  in 
the  opposite  side.  A  case  has  come  under  my  observation  exemplifying 
this  fact.  It  is  also  to  be  remarked  that  these  adhesions,  however  exten- 
sive, occasion  no  appreciable  disturbance  of  respiration.  They  are,  in  fact, 
innocuous,  and  perhaps  confer  exemption  from  recurrence  of  pleuritis  on 
the  same  side.  Nor  do  they  give  rise  to  any  distinct  physical  signs. 

The  accumulation  of  liquid  in  acute  pleuritis  may  take  place  in  such 
quantity  as  to  fill  the  cavity  of  the  pleura,  compressing  the  lung  into  a 
small  solid  mass.  The  compressed  lung  loses  all  the  physical  characters 
dependent  on  the  presence  of  air  in  the  pulmonary  vesicles.  It  resembles 
a  mass  of  flesh,  and  is  therefore  said  to  be  carnified.  The  pulmonary 
structure,  however,  remains  intact,  and  it  is  capable  of  being  inflated,  after 
death,  nearly  or  quite  to  the  same  extent  as  if  it  had  not  undergone  this 
compression.  A  similar  expansion  may  take  place  during  life,  after  the 
absorption  of  the  liquid.  So  large  an  accumulation  of  liquid,  however, 
occurs  much  oftener  in  chronic  than  in  acute  pleuritis. 

In  cases  of  acute  pleuritis  which  pursue  a  favorable  course,  absorption 
of  the  liquid  commences  a  few  days  after  the  accumulation  lias  reached  the 
maximum.  Should  the  quantity  remain  stationary  or  the  diminution  take 
place  very  slowly,  after  the  lapse  of  two  or  three  weeks  the  disease  has 

1  Vide  pp.  34,  35. 
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become  chronic.  The  greater  part  of  the  liquid  is  sometimes  absorbed, 
and  vital  adhesions  take  place  between  the  larger  portion  of  the  pleuritic 
surfaces,  leaving  a  circumscribed  space  in  which  a  certain  quantity  of  liquid 
may  remain  for  an  indefinite  period.  The  disease  then  eventuates  in  a  cir- 
cumscribed chronic  pleuritis. 

The  foregoing  description  of  the  anatomical  characters  of  acute  pleuritis 
relates  to  its  occurrence  as  a  primary  disease  so  far  as  any  other  pulmo- 
nary affection  is  concerned.  Occurring  independently  of  any  prior  disease 
of  the  lung,  the  inflammation  is  general,  that  is,  it  extends  over  the  greater 
part  or  the  whole  of  the  serous  membrane.  It  is  otherwise  when  pleuritis 
occurs  consecutively  to  another  pulmonary  disease.  Occurring,  as  it  does 
quite  constantly,  as  a  complication  of  pneumonitis  and  pulmonary  tubercu- 
losis, the  inflammation  is  limited  to  a  portion  of  the  membrane ;  the  pleu- 
ritis is  circumscribed.  And  circumscribed  pleuritis,  developed  thus  as  a 
secondary  affection,  is  rarely  accompanied  by  liquid  effusion.  It  is  dis- 
tinguished from  general  pleuritis  by  this  fact ;  the  exudation  of  fibrin 
only  occurs,  and  the  pleuritis  is  said  to  be  dry.  Primary  or  idiopathic 
pleuritis  is  seated  in  the  left  oftener  than  in  the  right  side. 

CLINICAL  HISTORY. — The  most  convenient  division  of  acute  pleuritis 
into  stages,  is  to  consider  as  the  first  stage  the  period  from  the  attack  to 
the  time  when  an  appreciable  quantity  of  liquid  effusion  has  taken  place ; 
the  second  stage  will  extend  to  the  time  when  the  liquid  begins  sensibly  to 
diminish,  and  the  third  stage  will  comprise  the  period  occupied  in  the 
removal  of  the  liquid.  The  first  stage,  or  the  period  anterior  to  an  appre- 
ciable amount  of  liquid  effusion,  is  usually  of  short  duration.  The  physi- 
cal signs  may  show  the  presence  of  liquid  within  a  few  hours  from  the 
date  of  the  attack.  The  stage  rarely  extends  beyond  twenty-four  hours. 
The  second  stage  is  of  variable  duration.  The  accumulation  of  liquid 
may  go  on  with  more  or  less  rapidity.  When  the  maximum  amount  is 
reached,  the  quantity  may  remain  stationary  for  some  time,  or  absorption 
may  speedily  begin.  The  liquid  may  diminish  under  the  effect  of  treat- 
ment, and  renewed  effusion  take  place.  The  disease  does  not,  of  course, 
advance  beyond  the  second  stage  in  the  cases  in  which  it  eventuates  in 
chronic  pleuritis.  If  a  considerable  quantity  of  liquid  remain  at  the  end 
of  from  two  to  three  weeks,  the  disease  is  to  be  considered  as  having  be- 
come chronic.  In  cases  which  pursue  a  favorable  course,  considerable 
progress  should  be  made  in  the  removal  of  the  liquid  after  this  lapse  of 
time.  The  duration  of  the  third  stage,  or  the  stage  of  absorption,  is  quite 
variable.  Generally  some  liquid  remains  when  the  general  symptoms 
denote  convalescence,  and  even  after  the  patient  has  apparently  recovered. 
The  physical  signs  may  show  the  presence  of  lymph  for  some  time  after 
the  date  of  convalescence.  From  what  has  been  stated,  it  follows  that 
the  duration  of  the  career  of  the  disease  is  from  two  to  three  weeks. 

The  invasion  is  sudden,  and  often  without  premonition.  In  a  certain 
proportion  of  cases,  however,  some  degree  of  pain  or  soreness  is  felt  for 
one,  two,  or  three  days  before  the  development  of  acute  inflammation. 
This  fact,  which  other  observers  have  noted,  has  repeatedly  occurred 
among  the  cases  that  have  fallen  under  my  observation.  The  develop- 
ment of  acute  inflammation  is  characterized  by  symptoms  which  sufficiently 
mark  the  date  of  its  occurrence.  It  is  sometimes  ushered  in  by  a  well 
pronounced  chill,  accompanied  perhaps  with  rigors.  Chill  and  rigors, 
however,  are  by  no  means  so  frequent,  nor,  as  a  rule,  so  marked  as  in 
cases  of  pneumonitis.  Not  unfrequently  chilly  sensations  and  slight 
shivering  only  are  experienced. 
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Pain  in  the  affected  side  attends  the  onset  of  acute  inflammation  in  a 
majority  of  cases.  The  pain  is  usually  intense.  It  is  sharp,  cut- 
ting, or  lancinating  in  character.  It  is  felt  especially  in  the  act  of  inspi- 
ration ;  it  increases  during  inspiration,  often  becoming  so  severe  that  the 
act  is  instinctively  arrested  before  being  completed.  Coughing  and 
sneezing  occasion  severe  pain.  The  movements  of  the  body  are  painful, 
but  in  a  far  less  degree  than  the  respiratory  movements.  The  pain  is 
referred  to  the  middle  and  lower  third  of  the  affected  side  of  the  chest, 
and  is  usually  diffused  over  the  anterior,  the  lateral,  and  sometimes  the 
posterior  portion.  It  is  not,  as  a  rule,  circumscribed  or  limited  to  a  small 
space.  The  morbid  sensitiveness  of  the  inflamed  pleura  seems  to  me 
adequate  to  account  for  the  production  of  acute  pain,  as  a  result  of  the 
movements  of  the  pleural  surfaces  upon  each  other,  and  the  stretching  of 
the  membrane,  without  requiring  the  hypothesis  that  either  intercostal 
neuralgia,  or  an  affection  of  the  costal  muscles,  is  superadded  to  the  in- 
flammation. Pain,  with  the  characters  just  described,  is  almost  uniformly 
present  in  acute  pleuritis,  but  cases  occur  in  which  it  is  not  marked,  and 
even  wanting,  other  symptoms  showing  the  inflammation  to  be  acute. 

Febrile  movement  is  coincident  with  the  development  of  the  inflamma- 
tion. The  pulse  is  increased  in  frequency  and  in  strength.  The  tempera- 
ture of  the  surface  is  raised.  The  thermometer  in  the  axilla  shows  more 
or  less  intensity  of  fever,  but  the  rise  rarely  exceeds  102°.  As  a  rule, 
this  criterion  of  fever  denotes  less  than  in  cases  of  pneumonitis.  The 
usual  concomitants  of  symptomatic  fever,  viz.,  thirst,  anorexia,  pain  in 
the  head  and  loins,  restlessness,  muscular  weakness,  etc.,  are  more  or  less 
marked.  The  intensity  of  the  febrile  movement,  and  of  the  general  or 
constitutional  disturbance,  varies  much  in  different  cases  of  this,  as  of 
other  inflammations,  and  is  not  to  be  taken  as  evidence  of  a  corresponding 
grade  of  acuteness  of  the  disease.  It  may  be  laid  down  as  a  fact  appli- 
cable to  inflammatory  diseases  in  general,  that  the  symptoms  distinguished 
as  constitutional  have  no  fixed  relation  to  the  extent  or  intensity  of  the 
local  affection ;  in  other  words,  the  same  amount  of  acute  pleuritis  will 
give  rise  in  one  person  to  more,  and  in  another  person  to  less,  than  the 
average  amount  of  constitutional  disturbance. 

Cough  is  usually  present,  but  sometimes  wanting.  The  pain  in  cough- 
ing leads  instinctively  to  efforts  to  repress  it,  and  this  gives  to  the  mode 
of  coughing  a  character  denoted  by  the  term  suppressed.  The  patient 
succeeds,  to  a  certain  extent,  in  these  efforts.  The  expectoration  is  slight 
or  wanting,  and,  when  present,  it  consists  of  simple  mucus.  The  excep- 
tions to  this  rule  are  the  cases  in  which  the  development  of  pleuritis  is 
preceded  by  bronchitis.  When  these  affections  are  associated,  it  is  merely 
a  coincidence  ;  there  is  no  tendency  in  either  to  give  rise  to  the  other. 

The  respirations  are  increased  in  frequency,  but  not  greatly.  Their 
increased  frequency  at  this  period  is  due  to  the  arrest  of  the  inspiration, 
l>efore  it  is  completed,  in  consequence  of  pain.  The  patient  instinctively 
multiplies  the  respiratory  acts  to  compensate  for  the  want  of  a  full  inspi- 
ration. As  a  rule,  the  patient  in  lying  chooses  a  position  on  the  healthy 
side,  the  weight  of  the  body  upon  the  affected  side  increasing  the  pain 
and  soreness.  This  rule  is  by  no  means  without  exceptions.  Not  uufre- 
quently  the  decubitus  is  either  dorsal  or  diagonal. 

These  symptoms  constitute  the  clinical  history  of  this  disease  during 
the  first  stage,  or  prior  to  liquid  effusion.  They  continue  into  the  second 
stage,  but,  after  a  certain  amount  of  effusion  has  taken  place,  they  are 
materially  modified.  The  pain  is  notably  lessened,  and  may  disappear, 
except  on  forced  breathing.  The  acts  of  coughing  are  less  painful,  and 
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the  efforts  at  suppression  are  less  apparent.  The  febrile  movement 
diminishes,  and  may  even  cease  during  this  stage.  Other  evidences  of 
constitutional  disturbance  are  less  marked.  The  patient  reports  better, 
and  may  be  able  to  sit  up  and  perhaps  walk  about  the  room.  The  respi- 
rations are  more  or  less  frequent ;  their  frequency  now  depends  on  the 
compression  of  the  lung  by  liquid.  Their  frequency  will  be  great,  other 
things  being  equal,  in  proportion  to  the  quantity  of  liquid  and  the  rapidity 
of  the  effusion.  If  a  considerable  amount  of  the  liquid  be  rapidly  effused, 
the  respirations  are  rapid,  the  patient  suffers  from  a  painful  sense  of  the 
want  of  breath,  or  dyspnoea,  and  may  be  obliged  to  maintain  the  sitting 
posture.  If  the  quantity  be  not  large,  and  the  effusion  have  not  taken 
place  rapidly,  the  patient  will  not  be  likely  to  suffer  from  dyspnoea  while 
remaining  quiet ;  but  exertion  will  cause  panting  and  a  sense  of  the  want 
of  breath.  Even  with  the  pleural  sac  distended  with  liquid,  the  only 
effect  on  the  breathing  may  be  an  increase  of  the  frequency  of  the  acts  to 
twenty-five  or  thirty  per  minute,  without  suffering  so  long  as  the  patient 
remains  quiet.  The  diminution  or  cessation  of  pain  is  due  to  the  restrained 
movements  of  the  pleural  surfaces  upon  each  other,  in  consequence  of  the 
presence  of  the  liquid  and  lymph,  the  latter  perhaps  agglutinating  the 
portions  of  these  surfaces  which  are  in  contact.  The  change  as  regards 
febrile  movement  and  other  constitutional  symptoms,  proceeds,  in  part, 
from  the  removal  of  the  conditions  causing  pain,  and,  partly,  because, 
after  exudation  has  taken  place,  the  disease  is  mitigated  from  an  intrinsic 
tendency  to  decrease.  The  patient  now,  as  a  rule,  prefers  to  lie  upon  the 
affected  rather  than  the  healthy  side,  as  in  this  position  he  is  able  to  ex- 
pand more  freely  the  opposite  lung.  To  this  rule,  however,  there  are 
exceptions ;  and  the  decubitus  in  this  stage,  as  in  the  first  stage,  is  fre- 
quently either  dorsal  or  diagonal. 

During  the  stage  of  absorption,  pain  is  either  wanting  or  produced 
only  by  muscular  efforts ;  febrile  movement  has  disappeared  ;  cough 
diminishes  or  ceases  ;  the  respirations  become  less  and  less  frequent,  and 
are  less  hurried  by  exercise ;  the  appetite  and  digestion  return,  and  the 
normal  condition  of  all  the  functions  is  gradually  restored.  During  this 
stage  the  patient  is  convalescent ;  he  is  able  to  be  out  of  doors,  and,  per- 
haps, to  resume  in  part  his  usual  avocation  and  habits.  Convalescence  is 
declared,  and  the  symptoms,  both  general  and  local,  may  appear  to  denote 
that  recovery  has  taken  place,  while  some  liquid  effusion  still  remains ; 
the  lymph  is  not  yet  fully  absorbed,  and  the  formation  of  new  tissue  lead- 
ing to  permanent  adhesions  is  going  on.  A  sense  of  weakness  in  the 
affected  side,  together  with  some  soreness  or  pain  on  unusual  exertions, 
frequently  continues  for  some  time  after  the  termination  of  the  career  of 
the  disease. 

Primary  or  idiopathic  pleuritis,  as  already  stated,  affects,  more  or  less, 
an  entire  pleural  membrane ;  it  is  general,  not  partial  nor  circumscribed. 
If  it  be  partial  or  circumscribed,  it  is  developed  as  a  complication  of  some 
other  pulmonary  affection,  as  a  rule.  It  will  be  seen  hereafter  that  it 
occurs  as  a  complication  of  pneumonitis  and  phthisis,  but  it  is  generally, 
under  these  circumstances,  subacute.  Primary  pleuritis  does  not  lead  to 
the  development  of  pneumonitis,  except  that  the  air-cells  in  immediate 
proximit}'  to  the  pleura  are  sometimes  involved ;  nor  does  it  involve  any 
tendency  to  bronchitis.  It  is  a  unilateral  disease,  that  is,  it  affects  the 
pleura  of  one  side  only.  The  exceptions  to  this  rule  are  so  unfrequent, 
that  the  disease,  when  bilateral,  or  double,  may  be  presumed  to  be  second- 
ary to  another  pulmonary  affection,  generally  tuberculosis.  I  have  met 
with  a  case  of  double  pleuritis,  accompanied  with  a  large  effusion  into  both 
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plenral  cavities.  Death  took  place  by  apncoa,  in  this  case,  and  pleuritis 
was  found  to  be  consecutive  to  a  small  tuberculous  deposit  iu  both  lungs. 
Such  cases  are  extremely  rare. 

PATHOLOGICAL  CHARACTER. —  The  disease  under  consideration  is  an 
example  of  acute  inflammation  affecting  a  serous  membrane.  Inflamma- 
tion is  an  elementary  form  of  disease.  Its  phenomena  and  results  are  the 
same  essentially  whenever  it  affects  a  serous  membrane.  In  different 
situations  it  has  points  of  difference,  relating  to  the  structure  affected,  and 
it  presents  diverse  modifications  dependent  on  other  circumstances  than 
.it.  Nevertheless,  there  are 'features  common  to  acute  inflammation 
wherever  seated,  and  under  all  circumstances,  sufficient  to  show  the  form 
of  disease  to  be  essentially  the  same.  The  phenomena  of  inflammation 
are  best  studied  when  it  is  situated  externally,  or  in  parts  accessible  to 
observation  during  life.  It  is  therefore  considered  at  length  in  treatises 
on  surgical  pathology  and  surgical  diseases,  to  which  the  reader  is  re- 
I'envd  for  a  full  account  of  events  which  will  be  here  very  briefly  noticed. 

The  sensible  changes  which  first  occur  in  an  inflamed  part  are  incident 
to  hyperaemia,  or  a  morbid  accumulation  of  blood  in  the  part.  Hence 
arise  redness,  heat,  pain,  and  swelling,  the  four  characters  which  have 
heretofore  entered  into  the  definition  of  inflammation.  The  accumulation 
of  blood  is  a  result  of  an  undue  determination  of  blood  to  the  part ;  in 
other  words,  the  part  receives  a  larger  amount  of  arterial  blood  than  in 
health.  There  is  also  a  retardation  of  the  circulation  through  the  in- 
flamed part.  So  far,  the  condition  is  expressed  by  the  term  active  con- 
gestion, called  by  Virchow  fluxion.  If  the  affection  should  go  no  further, 
there  would  hardly  be  sufficient  evidence  that  inflammation  has  become 
developed,  or  it  might  be  considered  as  incipient  inflammation  disappear- 
ing by  delitescence.  But  inflammation  rarely  ceases  at  this  incipient  pe- 
riod. A  variety  of  local  events  may  follow,  some  of  which  always  occur, 
different  cases  presenting  very  wide  differences  arising  from  the  presence 
of  some  of  the  events  and  the  absence  of  others.  Of  the  local  events  suc- 
ceeding to  active  congestion,  one  is  death  of  the  part.  Complete  stasis 
of  the  circulation  may  occur,  and  the  affected  part  loses  its  vitality  ;  it 
becomes  gangrenous  or  sphacelated,  and  will  slough  away,  if  the  life  of 
the  patient  be  sufficiently  prolonged.  This  is  a  rare  occurrence  in  pleu- 
ritis  and  other  serous  inflammations.  The  escape  of  liquor  sanguinis  or 
blood-plasma  is  another  event  occurring  constantly  in  serous  inflamma- 
tions, also  in  certain  parenchymatous  inflammations,  and,  exceptionally, 
in  inflammation  of  mucous  membranes.  Coagulated  fibrin,  or  lymph, 
is  a  characteristic  product  of  inflammation.  Another  product,  in  like 
manner  characteristic,  is  pus.  The  production  of  adventitious  tissue  is 
another  event,  the  occurrence  of  which  is  illustrated  by  the  morbid  anatomy 
of  pleuritis.  This  event  occurs,  as  a  rule,  in  serous  inflammations.  Ex- 
travasation of  blood  is  an  occasional  event  incidental  to  inflammation  in 
various  situations.  Other  events  are,  softening  of  the  structures  affected, 
induration  from  the  presence  of  lymph,  ulceration,  thickening,  etc.  These 
different  events,  belonging  to  the  natural  history  of  inflammation,  will  be 
referred  to  frequently  in  connection  with  the  anatomical  characters  of 
different  individual  inflammatory  diseases. 

Waiving  consideration  of  the  historical  events  just  enumerated,  the 
inquiry  arises,  in  what  consists  the  local  deviations  from  health  which 
constitute  inflammation  ?  in  other  words,  what  is  known  of  its  essential 
nature?  Reverting  to  the  fact  already  stated,  that  the  first  appreciable 
change  is  an  abnormal  determination  of  blood,  the  answer  to  the  foregoing 
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inquiry  involves  an  explanation  of  this  fact.  Why  is  more  blood  deter- 
mined to  an  inflamed  part  than  in  health  ?  We  might  answer  this  ques- 
tion satisfactorily,  if  the  causes  determining  the  quantity  of  blood  which 
each  organ  and  structure  contains  in  health  were  known.  The  amount  of 
blood  which  a  part  receives  in  health  is  by  no  means  exclusively  regulated 
by  the  forces  which  carry  on  the  general  circulation,  and  which  chiefly 
belong  to  the  heart.  Parts  receive  more  or  less  blood  according  to  their 
state  as  regards  functional  activity.  The  stomach,  for  example,  receives 
a  much  larger  quantity  of  blood  during  the  act  of  digestion  than  at  other 
times.  A  very  striking  contrast,  in  this  respect,  is  offered  by  the  uterus 
before  and  after  impregnation.  The  explanation  of  the  cause  or  causes 
determining  thus,  in  health,  within  certain  limits,  the  amount  of  blood 
which  different  parts  receive,  devolves  on  the  physiologist ;  and  when  this 
is  understood,  the  pathologist  may  be  able  to  explain  why  there  is  hyper- 
aemia  in  an  inflamed  part.  With  our  present  knowledge,  two  explanations 
are  offered.  One  of  these  attributes  to  each  part  an  inherent  attractive 
force  between  the  blood  and  the  tissues.  The  physiological  operation 
of  this  force  regulates  the  quantity  of  blood  in  different  parts  in  health, 
and  a  morbid  exaggeration  of  the  force  accounts  for  an  overplus  of  blood 
in  the  congestive  stage  of  inflammation.  The  other  explanation  relates 
to  the  vessels  and  the  vaso-motor  nerves.  The  regulation,  in  health,  of 
the  quantity  of  blood  in  parts  being  considered  as  due,  measurably,  to 
differences  with  respect  to  the  contraction  and  relaxation  of  the  vessels, 
hyperaemia  is  attributed  to  relaxation  from  paralysis,  and,  on  the  other 
hand,  a  morbid  deficiency  of  blood,  or  local  anaemia,  to  contraction  from 
spasm.  Whichever  of  these  two  explanations  be  accepted,  or,  assuming 
each  to  be  more  or  less  involved,  it  is  evident  that  to  account  for  an  in- 
creased quantity  of  blood  in  an  inflamed  part,  is  only  to  take  one  step, 
however  important  it  may  be,  in  the  pathology  of  inflammation.  Most 
of  the  events  following  the  accumulation  of  blood  in  inflamed  parts  denote 
aberration  of  the  molecular  changes  involved  in  nutrition.  Inflammation, 
therefore,  consists,  in  great  part,  of  perversions  of  nutrition ;  and  when 
the  physiologist  is  able  to  explain  the  local  changes  belonging  to  healthy 
nutrition,  the  pathologist  may  be  able  to  explain  the  perversions  which 
belong  tp  inflammation.  In  conclusion,  then,  we  may  say  that  inflamma- 
tion is  a  morbid  deviation  from  those  conditions  of  health  which  relate  to 
the  circulation  and  nutrition  of  the  part  affected. 

After  the  foregoing  brief  account  of  inflammation,  it  will  suffice,  in  treat- 
ing of  other  inflammatory  affections,  to  indicate,  under  the  head  of  patho- 
logical character,  the  points  which  distinguish  this  elementary  form  of  dis- 
ease in  the  particular  affection  under  consideration. 

CAUSATION. — Acute  pleuritis  may  be  produced  traumatically  by  contu- 
sions, especially  if  accompanied  with  fracture  of  the  ribs,  and  by  pene- 
trating wounds.  It  is  remarkable,  however,  that  severe  injuries  of  the 
chest  often  occur  without  giving  rise  to  general  pleuritis.  Persons  receiv- 
ing gunshot  wounds  frequently  escape  if  the  ball  or  other  foreign  material 
be  not  lodged  within  the  pleura!  sac.  The  disease  is  attributed,  in  certain 
cases,  to  the  action  of  cold.  This  has  so  long  been  considered  as  a  fre- 
quent source  of  a  great  number  of  diseases,  that  patients  at  once  are  led 
to  refer  an  attack  to  some  exposure,  often,  doubtless,  when  it  had  no  causa- 
tive agency,  or,  at  most,  acted  only  as  an  exciting  cause.  Still  it  is  pro- 
bable that  the  disease  sometimes  originates  in  this  way.  In  the  larger 
proportion  of  the  cases  in  which  it  is  not  traumatic,  it  is  spontaneous,  that 
is,  it  proceeds  from  an  unknown  internal  cause.  It  occurs  sufficiently  often 
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in  persons  affected  with  the  diseases  of  the  kidneys  embraced  under  the 
name  Bright's  disease,  to  show  a  pathological  connection;  ami  in  thcM- 
cases  it  is  referable  to  the  accumulation  of  urea  in  the  blood.  It  is  devel- 
oped occasionally  in  connection  with  acute  articular  rheumatism.  It  is  an 
occasional  sequel  or  concomitant  of  scarlatina,  measles,  and  continued 
fever.  It  enters  into  the  history  of  pyaemia  and  of  septicaemia. 

The  liability  to  the  disease  is  not  equal  at  all  periods  of  life.  The  dis- 
ease is  extremely  rare  in  infancy.  It  is  not  uncommon  in  childhood.  It 
occurs  in  youth  and  middle  life  much  more  frequently  than  in  old  age.  It 
is  as  rare  in  old  age  as  in  infancy.  The  proportion  of  males  over  females, 
among  cases  of  this  disease,  vastly  preponderates.  There  do  not  appear 
to  be  any  causative  influences  pertaining  to  constitution,  season,  climate, 
or  locality.  The  acute  variety  of  pleuritis  is  not  of  very  frequent  occur- 
rence; the  subacute  or  chronic  variety,  in  my  experience,  is  much  more 
frequently  met  with.  It  is  less  frequent  than  pneuinonitis,  and,  in  relative 
frequency,  bears  no  comparison  with  acute  bronchitis. 

DIAGNOSIS. — Although  the  symptoms  which  enter  into  the  clinical  his- 
tory of  acute  pleuritis  are  sufficiently  characteristic  to  point  to  the  exist- 
ence of  the  disease,  they  are  not,  singly  or  collectively,  sufficient  for  the 
diagnosis  in  all  cases.  The  characteristic  pain  is  not  peculiar  to  the  dis- 
ease. This  occurs  in  some  cases  of  intercostal  neuralgia  and  pleurodyn'ia 
as  strongly  marked  as  in  acute  pleuritis  ;  and  these  three  affections  have 
heretofore  been  often  confounded  in  practice.  Moreover,  the  pleuritic  pain 
in  some  cases  of  pneumonitis  is  as  intense  as  when  the  pleuritis  is  a  pri- 
mary disease,  and  the  former  disease  has  not  infrequently  been  mistaken 
for  the  latter.  On  the  other  hand,  acute  pleuritis  is  liable  to  be  overlooked 
in  the  cases  in  which  pain  is  slight  or  wanting.  More  or  less  febrile  move- 
ment is  present  in  acute  pleuritis,  but  this  symptom  may  accidentally  be 
associated  with  intercostal  neuralgia ;  it  will  be  likely  to  be  present  in 
pleurodynia,  and  it  exists,  of  course,  in  pneumonitis.  The  diagnosis  is  to 
be  based  on  the  physical  signs,  taken  in  connection  with  the  symptoms. 
The  latter  are  of  importance,  and,  indeed,  essential  in  determining  whether 
the  affection  be  acute  or  not.  The  differential  diagnosis  consists  in  dis- 
criminating between  the  disease  under  consideration  and  intercostal  neu- 
ralgia, pleurodynia,  and  pneumonitis. 

The  diagnosis  in  the  first  stage,  with  the  aid  of  physical  signs,  cannot 
always  be  made  with  positiveness.  Examination  of  the  chest  by  inspection 
will  show  restrained  movements  on  the  side  to  which  the  pain  is  referred; 
on  percussion,  there  will  be  found  to  be  no  distinct  disparity  between  the 
two  sides,  and  on  auscultation,  the  murmur  of  respiration  will  be  more  or 
less  weakened  on  the  affected  side.  But  these  signs  are  due  to  the  fact 
that  the  pain  leads  instinctively  to  a  diminished  use  of  the  lung  on  the  side 
affected,  while  the  use  of  the  other  lung  is  increased.  These  signs  are 
equally  present  when  the  pain  is  incident  to  the  affections  from  which  this 
disease  is  to  be  discriminated.  A  slight  friction  murmur  may  be  disco- 
vered in  this  stage  ;  if  distinctly  present,  its  diagnostic  significance  is  im- 
portant ;  it  shows  that  pleuritis  exists,  and  the  discrimination  then  lies 
between  pleuritis  as  a  primary  disease  or  as  a  complication  of  pneumonitis. 
To  decide  this  point  at  once  is  not  always  easy.  The  diagnostic  sign  of 
pneumonitis,  viz.,  the  crepitant  rale,  if  present,  settles  the  question  ;  but 
as  this  sign  is  by  no  means  present  uniformly  in  pneumonitis,  its  absence 
does  not  authorize  the  exclusion  of  that  disease.  The  same  remark  is 
applicable  to  the  characteristic  expectoration  of  pneuinonitis.  It  must  be 
confessed  that,  in  a  certain  number  of  cases,  this  differential  diagnosis 
10 
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requires  a  little  delay.  But  a  friction  murmur  is  heard  in  only  a  very 
small  proportion  of  cases  during  the  first  stage,  and,  in  the  absence  of  this 
sign,  the  signs  belonging  to  the  second  stage  are  essential  to  render  the 
diagnosis  positive. 

The  signs  belonging  to  the  second  stage  are  usually  present  without 
much  delay.  If  the  disease  be  idiopathic  pleuritis,  after  the  lapse  of  twelve 
or  twenty-four  hours,  liquid  effusion  will  have  taken  place  in  sufficient 
quantity  to  be  apparent.  The  signs  now  denoting  the  existence  of  the  dis- 
ease are  those  due  to  liquid  effusion.  The  diagnosis  is  based  upon  these 
signs,  in  conjunction  with  the  symptoms  and  history,  and  on  the  absence 
of  the  signs  of  pneumonitis. 

The  signs  of  liquid  effusion  are  obtained  by  percussion,  auscultation, 
palpation,  and  inspection.  On  percussion,  dulness  or  flatness  is  found  at 
the  base  of  the  chest,  extending  upward  in  proportion  to  the  quantity  of 
liquid,  the  patient  being  in  a  sitting  posture.  By  the  finger  which  serves 
as  a  pleximeter,  also,  is  perceived  an  increased  sense  of  resistance  on  per- 
cussion. The  upper  limit  of  the  dulness  or  flatness  corresponds  to  a  hori- 
zontal line  drawn  across  the  anterior  and  lateral  surface  of  the  chest,  this 
line  denoting  the  level  of  the  liquid.  Changing  the  position  of  the  patient 
to  recumbency  on  the  back,  frequently  induces  a  marked  change  in  the 
relation  of  dulness  or  flatness  and  the  resonance,  as  previously  determined 
on  the  anterior  surface  of  the  chest,  in  the  sitting  posture ;  the  liquid  gravi- 
tating to  the  posterior  part  of  the  chest,  the  lung  descends  in  front,  and 
furnishes  resonance  for  a  greater  or  less  distance  below  the  line  which  was 
coincident  with  the  level  of  the  liquid  while  the  patient  was  sitting.  This 
latter  test  of  the  presence  of  liquid  is  not  available  in  all  cases.  If  the 
pleural  surfaces  above  the  level  of  the  liquid  be  united  by  old  adhesions, 
or  aglutinnted  by  lymph,  the  liquid  and  lung  will  maintain  the  same  rela- 
tion in  different  positions  of  the  bod}%  The  failure  of  this  test,  therefore, 
is  not  proof  against  the  presence  of  liquid.  The  test,  however,  is  availa- 
ble, according  to  my  experience,  in  a  large  majority  of  cases.  The  reso- 
nance over  the  lung  above  the  level  of  the  liquid,  if  the  latter  rise  to  a 
third,  a  half,  or,  perhaps,  over  two-thirds  the  height  of  the  chest,  is  exag- 
gerated, and  acquires,  in  part,  a  tympanitic  quality,  constituting  vesicu- 
lo-tympanitic  resonance. 

On  auscultation,  the  respiratory  murmur  is  either  suppressed  or  feebly 
appreciable  below  the  level  of  the  liquid.  Above  the  liquid,  it  is  usually 
weak,  as  compared  with  the  murmur  on  the  opposite  side.  If  the  lung  be 
considerably  reduced  in  volume  by  the  amount  of  liquid,  the  respiratory 
sound  will  become  broncho-vesicular,  or  rude,  and  the  vocal  resonance  will 
be  increased.  If  the  liquid  be  sufficient  to  compress  the  lung  into  a  solid 
mass,  the  latter  will  furnish  the  bronchial  respiration.  The  bronchial 
respiration  will  be  heard  over  the  site  of  the  compressed  lung.  It  is 
usually  limited  to  that  site,  but,  in  a  certain  proportion  of  cases,  it  is  dif- 
fused over  the  greater  part  or  the  whole  of  the  affected  side.  The  normal 
vocal  resonance  is  either  suppressed  or  diminished  over  that  portion  of 
the  affected  side  which  corresponds  to  the  space  occupied  by  the  liquid. 
But  if  the  accumulation  of  liquid  be  large,  bronchophony  may  be  produced 
over  the  whole  of  the  compressed  lung,  or  at  the  portion  in  contact  with 
the  liquid.  The  bronchophony  has  sometimes  a  tremulous  or  bleating 
character,  and  is  then  asgophony.  If  the  chest  be  filled  with  liquid,  bron- 
chophony is  sometimes  diffused  over  the  whole  of  the  affected  side. 

Vocal  fremitus  is  either  arrested  or  diminished  by  liquid  effusion.  From 
this  fact  is  derived  valuable  evidence  of  the  presence  of  liquid  when  the 
effusion  is  in  the  right  pleural  cavity,  in  consequence  of  the  greater  amount 
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of  freinitus  over  the  right  side  in  health.  If  the  question  be  as  to  the 
presence  of  liquid  in  the  right  pleural  cavit}*,  and  the  fremitus  be  found  to 
be  greater  on  the  left  than  on  the  right  side,  the  evidence  of  liquid  is 
strong. 

If  the  quantity  of  liquid  be  large  enough  to  distend  the  pleural  sac,  the 
intercostal  depressions  may  be  diminished  or  destroyed  at  the  intVrior, 
anterior,  and  lateral  portions  of  the  chest.  This  constitutes  valuable  evi- 
dence of  the  presence  of  liquid. 

Other  and  marked  signs  of  effusion  are  present  if  the  quantity  of  liquid 
!>«•  sufficient  to  dilate  the  chest.  This  occurs  exceptionally  in  acute  pleu- 
ritis.  It  occurs  much  oftener  in  the  chronic  variety  of  the  disease,  and 
the  signs  referred  to  will  be  noticed  in'  connection  with  the  diagnosis  of 
the  latter. 

The  physical  signs  not  only  lead  to  a  positive  diagnosis  after  the  first 
stage,  but  they  show  the  amount  of  liquid  in  the  pleural  sac,  a  point  of 
importance  with  reference  to  treatment.  By  means  of  daily  explorations, 
the  physician  may  ascertain  whether  the  effusion  be  increasing  or  diminish- 
ing, and  the  rate  of  either  the  increase  or  diminution.  The  information 
thus  obtained  is  highly  important  as  a  guide  to  the  employment  of  thera- 
peutical measures.  This  information  cannot  be  obtained  from  the  symp- 
toms. The  signs,  therefore,  are  essential,  not  only  to  the  diagnosis,  but 
to  a  proper  knowledge  of  the  progress  of  the  disease. 

After  absorption,  to  a  greater  or  less  extent,  of  the  liquid,  the  pleural 
surfaces  coming  into  contact  over  a  larger  area,  and  ro.ughened  by  lymph 
which  has  now  become  dense  and  closely  adherent,  a  friction  murmur  is 
frequently  apparent.  This  is  sometimes  so  loud  as  to  be  heard  by  the 
patient.  It  may  continue  into  convalescence,  ceasing  when  the  pleural 
surfaces  have  become  united  by  means  of  newly -formed  tissue.  A  friction 
murmur,  however,  by  no  means  occurs  uniformly  even  at  this  stage  of  the 
disease. 

PROGNOSIS. — The  prognosis  in  cases  of  acute,  idiopathic,  simple  plcuritis 
is  always  favorable,  provided  the  disease  be  uncomplicated,  and  the  con- 
stitution of  the  patient  be  not  enfeebled.  There  is  reason  to  believe  that, 
without  therapeutical  interference,  it  would  very  rarely  prove  fatal.  I 
have  collected  several  cases  in  which  the  disease  passed  through  its  course 
favorably  without  any  treatment.  It  may  possibly  prove  fatal  in  conse- 
quence of  a  large  amount  of  liquid  effusion  occurring  very  rapidly,  death 
taking  place  by  apnoea.  I  have  known  one  instance  in  which  the  loss  of  a 
hospital  patient,  suddenly  and  unexpectedly,  seemed  fairly  attributable  to 
the  fact  that  the  pleural  sac  was  greatly  distended  with  liquid.  Developed 
as  a  sequel  to  other  diseases,  or  in  the  course  of  a  grave  affection,  such  as 
Bright's  disease  of  the  kidneys,  or  in  persons  with  broken  constitutions, 
it  may  destroy  life  by  asthenia.  Acute  pericarditis  is  sometimes  developed 
simultaneously  with,  or  during  the  progress  of,  pleuritis,  and  these  asso- 
ciated diseases  are  apt  to  prove  fatal.  Their  occasional  coincidence  is  to 
be  borne  in  mind,  or  the  pericarditis,  in  this  connection,  if  not  carefully 
sought  for,  will  be  likely  to  be  overlooked.  As  alread}'  stated,  the  devel- 
opment of  pneumonitis,  consecutively  to  pleuritis,  is  not  to  be  expected, 
nor  is  there  much,  if  any,  danger  that  an  acute  pleuritis,  after  its  develop- 
ment, will  eventuate  in  suppuration,  constituting  the  variety  of  the  disease 
called  empyema.  In  short,  the  intrinsic  tendency  of  the  disease  is  to  re- 
rovt'iy,  a  fatal  termination  being  due  very  rarely  to  the  disease  per  se, 
but  to  extrinsic  circumstances. 
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CHAPTEE    II. 

Treatment  of  Acute  Pleuritis—  Measures  Indicated  in  the  First  Stage—  General  Considerations 
relating  to  Bloodletting  in  Acute  Inflammations—  The  use  of  Opium  in  Acute  Pleuritis  and 
other  Acute  Inflammations—  Measures  indicated  in  the  Second  and  the  Third  Stage  of  Acute 
Pleuritis. 


objects  of  treatment  in  acute  pleuritis  differ  in  its  different  stages, 
J.  and  the  latter,  therefore,  claim,  severally,  distinct  consideration  with 
reference  to  therapeutic  indications.  The  objects  in  the  first  stage  are  to 
arrest,  if  possible,  the  progress  of  the  disease,  to  diminish  its  intensity,  if 
it  be  not  arrested,  to  limit  the  amount  of  morbid  products,  and  to  relieve 
suffering;  in  other  words,  the  treatment  relates  to  the  employment  of 
abortive,  curative,  and  palliative  measures.  The  indications  in  the  first 
stage  of  this  disease  are  essentially  the  same  as  in  the  early  period  of  most 
acute  inflammations.  The  general  principles  which  should  govern  the 
treatment  in  this  stage,  therefore,  will  be  here  considered,  and  simply  re- 
ferred to  hereafter  in  connection  with  other  diseases  to  which  they  are 
measurably  applied. 

Owing  to  its  brief  duration,  patients  are  frequently  not  seen  until  this 
stage  has  passed.  Can  the  disease  be  arrested  at  this  stage  if  the  oppor- 
tunity offer  and  a  positive  diagnosis  be  made  ?  Admitting  that,  formerly, 
physicians  did  sometimes  succeed,  as  they  believed,  in  cutting  short  the 
disease,  it  must  be  said,  in  answer  to  this  question,  that  there  are  no  known 
means  which  can  be  relied  upon  for  this  end.  Bloodletting,  and  other  so- 
called  antiphlogistic  measures,  which  were  formerly  employed  for  this 
object,  have  certainly  not  been  successful  in  a  sufficient  number  of  cases 
to  warrant  their  employment  to  an  extent  which  will  render  them  likely  to 
do  harm  if  they  are  not  successful.  Assuming  that  the  disease  goes  on 
to  the  -second  stage,  the  question  then  is,  what  curative  and  palliative 
measures  are  to  be  employed  ?  This  question  leads  at  once  to  the  con- 
sideration of  bloodletting. 

A  great  change  has  taken  place,  within  the  last  few  years,  with  respect 
to  bloodletting  in  the  treatment  of  acute  inflammations.  This  measure  was 
formerly  thought  to  be  highly  important,  and  was  rarely  omitted.  It  is 
now  considered  by  many  as  seldom,  if  ever,  called  for.  The  infrequent 
use  of  the  lancet  now,  contrasted  with  its  frequent  use  forty  years  ago, 
constitutes  one  of  the  most  striking  of  the  changes  in  the  practice  of 
medicine  which  have  occurred  during  this  period.  It  can  hardly  be 
doubted  that  this  measure  was  formerly  adopted  too  indiscriminately,  and 
often  employed  too  largely  ;  but,  the  natural  tendency  being  to  pass  from 
one  extreme  to  another,  the  utility  of  bloodletting  in  certain  cases,  at  the 
present  time,  is  not  sufficiently  appreciated. 

Experience  and  pathological  reasoning  combine  to  show  that  bloodlet- 
ting does  not  exert  a  direct  controlling  effect  upon  an  inflammatory  dis- 
ease. It  may  exert  a  powerful  immediate  effect  as  a  palliative  measure, 
but  whatever  curative  power  it  may  possess  is  exerted  indirectly.  Its 
therapeutic  action,  in  general,  consists  in  lessening  the  frequency  and 
force  of  the  heart's  action  ;  in  other  words,  in  diminishing  the  intensity 
of  symptomatic  fever.  In  the  early  period  of  an  acute  inflammation  accom- 
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pan  led  by  high  febrile  movement,  as  indicated  by  a  pulse  accelerated  and 
of  abnormal  strength,  the  abstraction  of  blood  affords  relief,  and  may  con- 
tribute to  a  favorable  progress  of  the  disease.  It  should  enter  into  the 
trout mi-lit  of  a  certain  proportion  of  cases,  provided  other  and  more  con- 
servative means  for  the  same  ends  are  not  available. 

The  evils  of  bloodletting  arise  from  its  spoliative  effect  upon  the  blood. 
It  diminishes  the  red  globules,  and  these,  during  the  progress  of  an  acute 
disea.M-,  are  not  readily  reproduced.  It  induces,  thus,  the  anaemic  condi- 
tion, and  in  this  way  impairs  the  vital  powers.  Jt  will  be  likely  to  do 
harm,  therefore,  whenever  it  is  important  to  economize  the  powers  of  life, 
ami  it  may  contribute  to  a  fatal  result  in  diseases,  or  cases  of  disease, 
which  involve  danger  of  death  by  asthenia. 

The  useful  effects  of  bloodletting  may  frequently,  if  not  generally,  be 
obtained  by  other  means  which  require  less  circumspection  in  their  em- 
ployment, because,  if  injudiciously  resorted  to,  they  are  in  a  less  degree 
hurtful.  The  mass  of  blood  may  be  temporarily  lessened  by  saline  pur- 
gatives and  diaphoretic  remedies,  conjoined  with  a  restricted  ingestion  of 
food  and  liquids.  Depletion  is  obtained  in  this  way  without  spoliation 
or  impoverishment  of  the  blood.  The  frequency  of  the  heart's  action  may 
be  affected  by  nauseant  sedatives,  such  as  tartar-emetic,  ipecacuanha,  etc., 
and  by  direct  sedatives,  viz.,  digitalis,  aconite,  and  the  veratrum  viride. 
By  saline  depletories  and  sedatives,  the  symptomatic  fever  may  be  modi- 
fied without  the  expenditure  of  blood,  and  thus  the  evils  of  bloodletting 
avoided.  The  advantage  of  bloodletting  consists  mainly  in  the  prompt- 
ness of  its  operation.  Several  hours  are  required  to  secure  results  from 
the  means  employed  in  lieu  of  bloodletting,  whereas,  the  effects  of  the 
latter  are  produced  in  a  few  moments. 

In  accordance  with  these  views,  bloodletting  is  never  indicated  by  the 
fact  simply  that  acute  inflammation  exists;  it  is  a  measure  directed,  not 
to  the  disease  per  se,  but  to  circumstances  associated  with  the  disease. 
The  state  of  the  circulation,  and  other  circumstances,  furnish  the  indica- 
tions for  the  employment  of  this  measure.  It  is  admissible,  if,  with  the 
development  of  inflammation,  there  exist  high  symptomatic  fever,  the 
patient  being  robust  and  in  good  health  when  attacked,  and  the  disease 
not  involving  danger  of  death  by  asthenia.  The  measure  is  admissible, 
under  the  conditions  just  stated,  whenever  the  promptness  with  which  ita 
effects  are  obtained  renders  it  desirable  to  adopt  it  in  preference  to  other 
measures  producing  the  same  effects  with  more  or  less  delay.  Per  contra^ 
bloodletting  is  not  admissible  when  the  development  of  inflammation  is 
not  accompanied  by  high  symptomatic  fever,  when  the  patient  was  not  in 
good  health  when  attacked,  nor  when  the  constitution  is  feeble,  nor  when 
the  disease  involves  danger  of  death  by  asthenia.  These  rules  of  practice, 
while  they  accord  to  bloodletting  therapeutic  value,  undoubtedly  restrict 
its  use  within  narrow  limits. 

Applying  these  rules  to  the  disease  under  consideration,  a  patient  in  the 
first  stage  of  acute  pleuritis,  robust,  perhaps  plethoric,  suffering  from 
severe  pain  and  a  sense  of  oppression,  with  a  strong,  non-compressible 
pulse,  will  derive  immediate  relief  from  the  abstraction  of  from  ten  to  six- 
teen ounces  of  blood.  The  loss  of  this  quantity  of  blood,  under  such  cir- 
cumstances, in  a  disease  like  this  which  does  not  tend  to  destroy  life  by 
asthenia,  will  give  rise  to  no  evil  results,  but  will  be  likely  to  affect  favor- 
ably the  progress  of  the  disease.  On  the  other  hand,  a  patient  feeble,  or 
anaemic,  with  a  pulse  more  or  less  frequent,  but  denoting  diminished 
power  of  the  heart's  action,  should  not  be  bled,  notwithstanding  the  local 
symptoms  would  undoubtedly  be  thereby  relieved.  By  impairing  the 
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vital  powers,  the  loss  of  blood  will  do  harm,  and  is  not  admissible  under 
these  circumstances  merely  as  a  palliative  remedy.  And,  in  the  first 
case,  if  the  local  symptoms  do  not  urgently  call  for  immediate  relief, 
other  measures  may  be  substituted  for  the  bloodletting. 

Before  leaving  the  consideration  of  bloodletting,  several  incidental 
points  may  be  briefly  noticed. 

This  measure  is  perhaps  more  applicable  to  the  treatment  of  inflamma- 
tion affecting  the  pulmonary  organs  than  to  the  treatment  of  other  inflam- 
matory affections,  in  consequence  of  the  relations  of  the  former  to  the 
circulation.  The  free  passage  of  the  blood  through  the  pulmonary  circuit 
seems  to  be  promoted,  and  the  functional  labor  which  the  lungs  have  to 
perform  is  diminished  by  the  abstraction  of  blood.  At  all  events,  relief 
of  the  sense  of  oppression  and  dyspnoea  attendant  on  the  early  stage  of 
acute  inflammation  of  any  of  the  pulmonary  structures  is  more  quickly 
and  effectually  procured  by  bloodletting  than  by  other  measures.  Were 
it  not  for  its  ulterior  effects,  it  would  be  invaluable  as  a  palliative  measure 
in  pleuritis  and  other  inflammatory  affections  within  the  chest. 

In  another  mode  the  abstraction  of  blood  may  sometimes  be  peculiarly 
useful  in  affections  of  the  lungs  involving  considerable  or  great  obstruction 
to  the  passage  of  blood  through  the  pulmonary  circuit.  This  obstruction 
occasions  an  accumulation  of  blood  within  the  cavities  of  the  right  side 
of  the  heart ;  hence,  congestion  of  the  systemic  veins,  giving  rise,  if  suffi- 
cient in  degree,  to  lividity  or  cyanosis.  The  accumulation  of  blood  in  the 
cavities  of  the  right  side  of  the  heart,  under  these  circumstances,  weakens 
the  force  with  which  the  ventricle  and  auricle  contract,  and  paralysis  of 
this  portion  of  the  heart  from  over-distension  may  follow.  The  formation 
of  a  heart-clot  may  be  a  consequence  of  this  accumulation.  In  certain 
cases,  bloodletting  may  be  advisable  with  a  view  to  diminish  the  accumu- 
lation of  blood  in  the  cavities  of  the  right  side  of  the  heart ;  but  it  is  to 
be  employed  for  that  end  only  when  the  contraindications  which  have  been 
mentioned  are  not  present. 

After  bloodletting,  the  pulse  sometimes  appears  to  indicate  increased 
power  of  the  heart's  action.  The  artery  seems  to  strike  against  the  finger 
with  more  force  than  before  the  abstraction  of  blood.  Formerly  practi- 
tioners were  misled  by  this  effect  upon  the  pulse,  and  bloodletting  was 
employed  as  a  means  of  increasing  the  power  of  the  heart's  action.  The 
sensation  which. the  finger  receives,  in  these  cases,  is  delusive,  and  is  caused 
by  the  quickness  of  the  movements  of  the  artery.  This  has  been  shown 
by  the  sphygmograph  to  depend  on  the  diminished  tension  of  the  arteries 
following  the  abstraction  of  blood.  It  is  to  be  borne  in  mind,  in  estimat- 
ing the  power  of  the  heart's  action  by  the  sensible  characters  of  the  pulse, 
that  the  sense  of  resistance  which  is  felt  and  the  amount  of  pressure 
required  to  compress  the  artery  are  the  evidences  of  strength. 

To  a  certain  extent  the  advantages  of  bloodletting,  inclusive  of  the 
promptness  of  its  operation,  may  be  obtained  by  arresting  temporarily  or 
retarding  the  circulation  in  a  part  more  or  less  remote  from  the  seat  of 
the  inflammation.  A  ligature  applied  to  one  or  more  of  the  extremities 
will  effect  this  object ;  so,  also,  will  the  removal  of  atmospheric  pressure 
over  a  considerable  space.  There  is  reason  to  think  that  these  measures 
as  substitutes  for  bloodletting  have  not  been  sufficiently  considered.  It  is 
probably  owing  to  their  effect  in  withdrawing  temporarily  a  certain  quan- 
tity of  blood  from  the  circulation,  that  dry  cups  and  various  so-called 
revulsive  applications  to  the  surface  of  the  body,  are  of  utility  in  the  first 
stage  of  acute  inflammation. 

The  evils  of  indiscriminate  and  excessive  bloodletting  are  manifested 
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by  a  larger  rate  of  mortality  in  those  diseases  which  tend  to  destroy  life 
by  asthenia,  and  it  can  hardly  be  doubted  that  the  death-rate  has  been 
diminished  by  a  much  more  sparing  use  of  the  lancet  within  late  years. 
But  the  results  of  injudicious  bloodletting  are  manifested  in  cases  which 
end  in  recovery,  as  well  as  in  those  which  end  fatally.  These  results 
consist  in  protracted  convalescence  and  subsequent  feebleness.  The  cases 
of  different  inflammations  treated  formerly  by  bloodletting  with  other 
measures  entering  into  the  so-called  antiphlogistic  method,  and  the  cases 
now  treated  otherwise,  present  a  striking  contrast  as  regards  the  condi- 
tion of  patients  during  convalescence  and  after  recovery. 

The  opinion  held  by  some  that  diseases  have  undergone  a  notable  change 
within  the  memory  of  those  now  living  has  been  already  referred  to.1 
They  who  hold  this  opinion  suppose  that  bloodletting  and  other  antiphlo- 
gistic measures  are  less  appropriate  now  than  formerly  in  consequence  of 
such  a  change.  With  a  professional  experience  of  nearly  forty  years,  I 
do  not  hesitate  to  express  a  conviction  that  acute  inflammations  at  the 
present  day  are  essentially  the  same  as  they  were  as  far  back  as  the  time 
just  named,  and  that  antiphlogistic  measures  were  neither  more  nor  less 
appropriate  then  than  now. 

In  addition  to  general  bloodletting,  or  the  employment  of  venesection, 
much  importance  was  formerly  attached  to  the  abstraction  of  blood  by 
cups  or  leeches  applied  in  the  neighborhood  of  the  inflamed  part.  Local 
bloodletting,  in  some  cases,  is  more  convenient  than  general ;  but,  so  far 
as  the  abstraction  of  blood  is  concerned,  it  is  difficult  to  conceive  that  it 
is  a  matter  of  much  importance  from  what  part  of  the  body  or  vascular 
system  it  is  taken.  Whether  it  be  abstracted  by  means  of  cups,  leeches, 
or  the  lancet,  the  benefit  or  injury  will  depend  on  the  quantity  withdrawn 
in  a  given  period.  Whatever  advantage  may  accrue  from  the  removal  of 
a  certain  amount  of  blood  by  cups  or  leeches,  over  the  abstraction  of  the 
same  amount  by  venesection,  must  be  derived  from  the  operation  of  the 
former  as  revulsive  measures. 

With  these  remarks,  leaving  the  consideration  of  bloodletting,  and  re- 
verting to  the  question  concerning  the  curative  and  palliative  measures  to 
In-  employed  in  the  first  stage  of  acute  pleuritis,  we  are  led  to  the  conside- 
ration of  opium.  And,  with  respect  to  this  remedy,  certain  considerations 
may  here  be  presented,  which  will  apply  to  the  treatment  of  other  inflam- 
mations. 

A  great  change  has  taken  place,  within  the  last  few  years,  with  respect 
to  the  use  of  opium  in  acute  inflammations.  It  was  formerly  used  with 
much  reserve,  under  the  apprehension  that,  acting  as  a  stimulant,  its  in- 
fluence upon  the  local  disease  must  be  unfavorable.  It  was  regarded  as 
antagonistical  to  the  antiphlogistic  plan  of  treatment.  Clinical  experience 
and  sounder  pathological  views,  however,  have  led  to  the  knowledge  of  its 
great  value  in  the  treatment  of  inflammatory  affections  wherever  situated. 
It  is  valuable,  not  alone  as  a  palliative,  but  as  a  curative  remedy.  Its 
palliative  efficacy  is,  of  course,  intelligible ;  and  we  can  also,  to  some  ex- 
tent, understand  its  curative  influence.  By  relieving  pain,  it  diminishes 
the  determination  of  blood  to  the  inflamed  part,  for  pain  is  alone  sufficient 
to  occasion  an  increased  afflux  of  blood  to  a  part.  This  fact  is  illustrated 
by  cases  of  neuralgia  affecting  a  superficial  nerve.  Neuralgia  of  the 
supra-orbital  nerve,  for  example,  occasions  a  determination  of  blood  to 
the  conjunctiva,  so  that  this  membrane  appears  to  be  inflamed,  and  the 
congestion  disappears  directly  the  pain  is  relieved  by  a  full  opiate.  Opium 

Vide  page  132. 
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exerts  also  a  curative  influence  by  preventing  or  diminishing  the  consti- 
tutional disturbance  which  inflammations  are  apt  to  occasion  ;  it  places 
the  system  in  a  condition  to  tolerate  better  the  local  affection.  The 
severity  of  an  inflammatory  disease  depends  much  on  the  amount  of  con- 
stitutional disturbance  which  it  occasions,  and,  with  respect  to  the  latter, 
different  cases  differ  widely,  although  in  each  the  degree  and  extent  of  the 
local  affection  be  the  same.  Life  is  often  destroyed,  not  in  consequence 
of  the  injury  done  to  the  inflamed  part,  but  because  the  vital  powers  are 
inadequate  to  bear  the  continuance  of  the  disease.  These  considerations 
afford  some  insight  into  the  utility  of  opium,  especially  when  patients  are 
of  the  class  who  are  liable  to  take  this  remedy  without  inconvenience, 
there  being,  as  is  well  known,  a  great  difference  among  different  persons 
in  this  regard.  The  evidence  of  the  curative  value  of  opium,  of  course,  is 
derived  from  experience,  and  there  is  ample  ground  for  the  belief  that,  by 
its  judicious  use  in  acute  inflammations,  not  only  is  their  course  divested 
of  much  of  the  suffering  which  would  otherwise  be  experienced,  but  their 
intensity  is  lessened,  and  the  danger  of  death  diminished  in  those  inflam- 
mations which  tend  to  destroy  life  by  asthenia.  The  immediate  effect  of 
this  remedy  is  often  very  strikingly  manifest  in  improvement  as  regards 
the  local  and  general  symptoms. 

Considering  now  the  use  of  opium  in  the  first  stage  of  acute  pleuritis, 
after  the  abstraction  of  blood,  if  this  be  deemed  advisable,  or,  after  a  sa- 
line purgative,  if  this  be  employed  in  lieu  of  bloodletting,  it  will  generally 
be  judicious  to  prescribe  opium,'  in  some  form,  in  doses  sufficient  to  relieve 
pain,  and  place  the  system  fairly  under  an  anodyne  influence.  If  the  pain 
be  severe,  and  the  constitutional  disturbance  considerable,  the  use  of  opium 
need  not  be  delayed  for  the  operation  of  a  purgative,  but  may  be  at  once 
entered  upon.  This  is,  perhaps,  the  most  judicious  course  in  the  majority 
of  cases,  a  purgative  being  deferred  until  a  distinct  anodyne  impression 
has  been  produced  and  maintained  for  some  hours  by  opium.  Conjoined 
with  the  use  of  opium,  sedative  remedies,  addressed  to  the  circulation, 
may  be  employed.  These  should  not  be  pushed  to  the  extent  of  pro- 
ducing disorder.  If,  for  example,  tartar-emetic  be  given,  it  should  not  i)e 
carried  beyond  the  point  of  slight  nausea ;  and  the  veratrum  viride,  if 
given,  should  occasion  no  appreciable  effects  beyond  a  reduction  of  the 
frequency  of  the  heart's  action.  These  remedies,  it  is  to  be  borne  in  mind, 
are  addressed,  not  to  the  disease  per  se,  but  to  the  symptomatic  pheno- 
mena of  the  disease,  viz.,  those  belonging  to  the  febrile  movement.  Asa 
rule,  digitalis  and  aconite  are  to  be  preferred  to  the  sedatives  just  named, 
because  their  sedative  effect  upon  the  circulation  is  produced  without  de- 
pression. 

Aconite  is  'a  most  valuable  sedative  remedy  in  the  early  stage  of  this,  as 
of  other  acute  inflammations.  The  most  effective  mode  of  administration 
in  order  to  secure  promptly  and  fully  its  remedial  effect,  is  that  recom- 
mended by  Ringer,  namely,  half  a  drop,  or  a  drop,  of  the  tincture  to  be 
given  every  ten  minutes,  or  quarter  of  an  hour,  for  two  hours,  and  after- 
wards the  dose  repeated  hourly.  Smaller  doses  are  to  be  given  if  the 
pulse  become  feeble,  or  there  be  much  prostration. 

A  summary  of  the  treatment  of  the  first  stage  of  acute  pleuritis,  then, 
will  embrace,  bloodletting  in  some  cases,  the  use  of  opium  given  sufficiently 
to  relieve  pain  and  tranquillize  the  system,  a  saline  purgative,  and  reme- 
dies designed  to  act  as  sedatives  upon  the  circulation.  Blisters  should 

1  The  word  opium  is  here  used  as  a  general  term,  including  the  alkaloids,  mor- 
phia, and  codeia. 
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not  be  applied  in  this  stage.  They  occasion  general  disturbance  more 
than  enough  to  counterbalance  any  effect  by  way  of  revulsion  or  substitu- 
tion. They  add  an  inflammation  of  the  skin  to  the  existing  inflammation 
of  the  pleura.  A  sinapism,  turpentine  stupes,  or  fomentations  to  the 
chest,  will  secure  all  the  benefit  of  vesication  without  the  annoyance  and 
other  evils  of  the  latter.  Moreover,  a  blister  is  an  obstacle  in  the  way  of 
those  examinations  of  the  chest  which  are  of  importance  as  affording  the 
only  reliable  information  respecting  the  progress  of  the  disease.  Nieineyer 
advocates,  as  a  palliative  measure  safe  and  efficient,  the  application  of  cold 
water  over  the  affected  side  of  the  chest,  the  application  being  made  by 
means  of  napkins  dipped  in  cold  water,  which  are  to  be  renewed  every  five 
minutes,  lie  states  that  the  pain  is  promptly  relieved  by  this  measure. 
The  application  of  cold  water  over  the  whole  surface  of  the  body,  either  by 
means  of  the  bath,  or  by  wrapping  the  body  in  a  wet  sheet,  employing,  in 
short,  cold  water  with  a  view  to  diminish  the  heat  of  the  body,  has  been 
recommended  by  other  clinical  observers  as  perfectly  safe,  and,  under  judi- 
cious management,  useful  in  this  and  other  acute  inflammatory  affections. 
For  a  fuller  account  of  this  measure,  the  reader  is  referred  to  the  treat- 
ment of  typhoid  fever.  Employed  as  an  antipyretic  measure,  it  is  indi- 
cated only  by  a  considerable  elevation  of  temperature,  as  shown  by  the 
thermometer  in  the  axilla.  The  immediate  favorable  effect  is  shown  by  de- 
cline of  temperature,  diminished  frequency  of  the  pulse,  and  improvement 
in  other  respects.  If  the  immediate  effect  be  thus  favorable,  the  measure 
may  be  repeated,  at  intervals,  whenever  the  fever  again  becomes  high,  as 
shown  by  the  axillary  temperature  and  the  pulse.  Dry  cups  applied  to 
the  chest  often  afford  prompt  and  marked  relief  of  the  pain  and  dyspnoea 
in  the  first  stage  of  acute  pleuritis,  as  well  as  in  other  pulmonary  affections 
accompanied  by  these  symptoms  singly  or  combined.  Preventing  the 
respiratory  movements  of  the  chest  on  the  affected  side  by  means  of  long 
strips  of  adhesive  plaster  encircling  this  side  and  extending  partially  over 
the  side  not  affected,  affords  notable  relief  of  the  lancinating  pain  felt  in 
the  acts  of  inspiration. 

In  the  second  stage,  so  long  as  the  quantity  of  liquid  effusion  is  small 
and  a  further  accumulation  may  be  expected  to  take  place,  the  indications 
belonging  to  the  first  stage  may  continue.  If  the  pain  be  still  acute  and 
the  febrile  movement  have  not  abated,  measures  to  relieve  the  former  and 
lessen  the  latter  are  indicated.  Bloodletting  is  rarely  called  for,  but  de- 
pletion by  purgatives  may  be  useful,  not  only  by  lessening  the  febrile 
movement,  but  by  restraining  the  amount  of  effusion.  Diaphoretic  reme- 
dies are  useful  by  contributing  to  the  two  ends  just  stated.  Opium  is 
indicated  in  proportion  to  the  pain  and  constitutional  disturbance,  and 
sedative  remedies  addressed  to  the  circulation  may  be  employed. 

These  measures  cease  to  be  appropriate  when  considerable  effusion  of 
liquid  has  taken  place,  when  pain  is  no  longer  a  prominent  symptom,  and 
the  febrile  movement  has  either  ceased  or  become  much  diminished.  The 
object  of  treatment  now  is  to  promote  absorption  of  the  effused  liquid. 
The  means  which  maybe  employed  for  this  object  are,  hydragogue  purga- 
tives, diuretics,  blisters,  and  the  use  of  certain  remedies  which  have  been 
supposed  to  act  directly  as  sorbefacients. 

Hydragogue  purgatives  act  most  promptly  and  efficiently.  The  more 
active  hydragogues,  which  are  drastic  in  their  operation,  should  be  irivi-u 
circumspectly,  and  generally  need  not  be  employed.  Reference  is  had  to 
such  remedies  as  elaterium  and  gamboge.  The  saline  purgatives,  such  a* 
the  bitartrate  of  potassa,  the  citrate  or  sulphate  of  magnesia,  are  to  be 
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preferred  as  sufficiently  effective  and  less  severe.     These  will  sometimes 
effect  a  rapid  decrease  of  the  liquid. 

Diuretics  are  sometimes  equally  but  less  rapidly  effective.  They  effect 
the  object  with  less  disturbance  of  the  system  and  are  less  debilitating. 
The  union  of  several  diuretic  remedies  is  more  likely  to  prove  effective 
than  a  single  remedy  of  this  class.  The  squill  and  digitalis  may  be  com- 
bined, and,  in  addition,  the  diuretic  salts  of  potassa,  or  the  iodide  of  po- 
tassium, may  be  given  dissolved  in  an  infusion  of  some  one  of  the  various 
vegetable  diuretics.  The  mustard  whey  is  a  favorite  remedj'  of  my  col- 
league, Prof.  McCready,  and  I  have  found  it  to  act  upon  the  kidneys 
sufficiently. 

The  regulation  of  the  amount  of  drink  ingested  is  an  important  point 
with  reference  to  the  promotion  of  absorption.  The  elimination  of  water 
by  the  bowels  or  kidneys  is  of  little  avail  if  the  patient  be  allowed  to  take 
fluids  into  the  system  abundantly.  The  quantity  of  liquid  ingested  should 
be  as  small  as  is  compatible  with  comfort.  The  treatment  is  often  ren- 
dered inefficient  by  inattention  to  this  point. 

Blisters,  in  this  stage  of  the  disease,  doubtless  contribute  to  the  object 
under  consideration.  If  the  other  means  are  effective,  however,  they  may 
be  dispensed  with.  Their  interference  with  examinations  of  the  chest  is  a 
matter  of  considerable  consequence,  and  the  annoyance  which  they  fre- 
quently occasion  is  not  an  inconsiderable  objection.  If  employed,  small 
blisters  successively  applied  in  different  situations,  removed  as  soon  as 
vesication  commences,  the  vesicated  surfaces  being  allowed  to  dry  up 
rapidly,  accomplish  all  the  good  to  be  effected  in  this  way,  with  the  small- 
est amount  of  inconvenience  both  to  the  physician  and  patient. 

The  remedies  supposed  to  act  as  sorbefacients  are  mercury  and  iodine. 
Mercury  I  have  long  ceased  to  employ  for  this  end.  Of  doubtful  efficacy, 
the  annoyance  and  other  evils  incident  to  mercurialization  render  it  objec- 
tionable. The  efficacy  of  iodine  is,  perhaps,  equally  doubtful,  but  it  is  not 
open  to  similar  objections.  It  may  be  given  internally,  or  applied  exter- 
nally in  the  form  of  either  the  ointment  or  tincture. 

It  is  an  important  injunction  not  to  continue  perturbatory  measures 
with  a  view  to  promote  absorption  too  long,  nor  to  push  their  use  too  far. 
The  decrease  of  liquid  effusion,  after  it  has  reached  a  certain  point,  is  apt 
to  go  on  slowly,  for  reasons  already  stated.  Whenever  this  point  is  reached, 
cathartics  and  diuretics  should  be  discontinued,  or  employed  with  great 
moderation,  else  they  will  be  likely  to  do  harm,  rather  than  good,  by  weak- 
ening the  patient.  And  if,  at  any  time,  these  measures  appear  to  impair 
the  general  condition,  the  propriety  of  continuing  them  is  doubtful.  A 
leading  object  in  the  second  stage  of  the  disease  is  to  maintain  the  consti- 
tutional strength.  For  this  object  the  diet  should  be  nutritious  ;  tonic 
remedies  are  useful,  and  a  little  wine  or  spirit  may  be  allowed.  These 
measures  should  constitute  the  treatment,  after  those  designed  to  promote 
absorption  have  been  sufficiently  carried  out,  and  should  take  the  place  of 
the  latter  whenever  there  is  evidence  of  the  strength  giving  way. 

It  is  very  rarely  the  case  that  this  disease  tends  to  a  fatal  ending  by 
asthenia.  Should  such  a  tendency  be  manifested  by  the  symptoms,  viz., 
frequency  and  feebleness  of  the  pulse,  muscular  prostration,  etc.,  the  mea- 
sures which  constitute  the  supporting  treatment  are  of  course  indicated. 
These  measures,  which  form  the  most  important  part  of  the  treatment  of 
the  diseases  involving  danger  by  asthenia,  consist  of  alcoholic  stimulants, 
nutritious  alimentation,  and  tonic  remedies.  They  will  be  noticed  more 
fully  in  connection  with  diseases  in  the  treatment  of  which  they  are  oftener 
called  for. 
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A  fatal  result  in  acute  pleuritis  may  be  due  to  rapid  and  excessive  effu- 
sion of  liquid,  as  already  stated.  If  the  liquid  accumulate  sufiiciently  to 
endanger  life,  it  sliould  be  at  once  withdrawn  from  the  chest  by  the  opera- 
tion of  thoracentesis.  This  operation  is  much  more  frequently  indicated 
in  chronic  pleuritis,  and  will  be  considered  in  connection  with  the  latter 
variety  of  the  disease. 

The  measures  which  have  reference  to  the  promotion  of  absorption  may 
be  indicated  in  the  third  stage ;  that  is,  for  a  certain  period  during  the  pro- 
gress of  absorption.  When  these  measures  have  been  carried  to  a  suffi- 
cient extent,  and  the  amount  of  liquid  is  considerably  reduced,  the  patient 
is  to  be  considered  as  convalescent.  During  convalescence  the  object  is 
to  re-establish  the  normal  health  of  the  patient.  This  is  to  be  done  by 
tonic  remedies,  a  nutritious  diet,  and  other  hygienic  means.  Solid  food, 
embracing  a  fair  proportion  of  meat,  may  be  allowed  whenever  taken  with 
relish  and  digested.  Alimentation  is  important ;  and  if  the  appetite  be 
small  and  the  digestion  weak,  remedies  to  improve  both  are  indicated.  No 
apprehension  need  be  felt  that  a  diet  as  nutritious  as  can  be  taken  without 
inconvenience  will  do  any  harm ;  on  the  contrary,  the  more  nutritious  the 
food  which  can  be  taken  and  digested,  the  more  rapid  the  convalescence. 
Wine  or  spirit,  or  beer,  in  small  quantities,  taken  with  meals,  will  expedite 
recovery.  Going  out  of  doors  and  gentle  exercise  are  to  be  encouraged. 
The  patient  will  gain  more  rapidly  as  regards  appetite,  digestion,  and 
strength,  if  he  do  not  confine  himself  within  doors  ;  and  with  proper  pre- 
cautions, no  risk  of  harm  is  incurred.  The  removal  of  the  liquid  which 
remains,  the  absorption  of  lymph,  and  the  development  of  new  tissue  lead- 
ing to  adhesions,  will  go  on  rapidly  in  proportion  to  the  rapidity  with  which 
improvement  in  the  general  condition  takes  place. 

In  the  foregoing  account  of  the  treatment  of  simple  acute  pleuritis,  it  is 
assumed  that,  exclusive  of  a  small  number  of  cases  in  which  this  disease 
destroys  life  either  by  asthenia  or  apnoea,  its  course  is  toward  convales- 
cence, without  becoming  chronic.  This  is  the  rule,  to  which  there  are 
exceptions.  If  the  disease  become  chronic,  the  measures  of  treatment 
indicated  are  those  which  will  be  considered  under  the  head  of  chronic 
pleuritis. 

The  prevention  of  acute  pleuritis  hardly  claims  consideration.  The 
abrupt  and  rapid  development  of  the  disease  precludes  the  employment  of 
prophylactic  measures ;  there  are  no  premonitions  which  warrant  our  anti- 
cipation of  its  occurrence. 

Marked  dulness  on  percussion  over  the  affected  side,  especially  at  the 
inferior  portion,  may  continue  for  some  time  after  the  liquid  effusion  has 
disappeared,  the  symptoms,  general  and  local,  denoting  recovery,  and  the 
vesicular  murmur  of  respiration  being  heard  over  the  whole  of  the  side. 
This  shows  that  lymph  remains  to  be  absorbed,  and  it  need  occasion  no 
apprehensions.  In  a  patient  discharged  from  hospital  on  the  day  these 
remarks  are  penned,  the  liquid  effusion  has  nearly  or  quite  disappeared, 
as  shown  by  vesicular  breathing  and  vocal  resonance  extending  to  the  base 
of  the  chest ;  yet  considerable  dulness  remains,  and  will  probably  continue 
for  several  weeks. 
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CHAPTER    III. 

VARIETIES  OF  PLEURITIS. 

Chronic  Pleuritis— Anatomical  Characters— Clinical  History— Pathological  Character— Causa- 
tion—Prognosis— Treatment.  Thoracentesis.  Suppurative  Pleuritis,  or  Empyema— Diagnosis 
—Prognosis— Treatment.  Pleuritis  with  Pneumothorax— Anatomical  Characters— Clinical 
History— Diagnosis— Prognosis— Treatment.  Piieumothorax.  Circumscribed  Pleuritis.  Hy- 
drothorax. 

OF  the  varieties  of  pleuritis,  the  first  to  be  considered  is  the  simple  or 
ordinary  chronic  form  of  the  disease.  Other  varieties  are  suppurative 
pleuritis,  or  empyema,  and  pleuritis  with  pneumothorax.  Circumscribed 
pleuritis  will  claim  some  consideration.  This  chapter  will  be  devoted  to 
these  affections,  including  a  brief  account  of  pneumothorax  without  pieu- 
ritis,  and  of  hydrothorax. 

Chronic  Pleuritis. 

ANATOMICAL  CHARACTERS.  —  The  anatomical  characters  in  simple 
chronic  pleuritis  are  essentially  the  same  as  in  the  acute  form.  The 
pleural  cavity  contains  serum  and  lymph  in  variable  relative  proportions, 
but,  as  a  rule,  the  quantity  of  lymph  is  less,  and  the  accumulation  of 
liquid  greater,  than  in  acute  pleuritis.  Liquid  effusion  frequently  takes 
place  to  such  an  extent  that  the  affected  side  is  more  or  less  dilated.  The 
lung  is  compressed  into  a  small  solid  mass  usually  situated  at  the  upper 
and  posterior  part ;  the  thoracic  walls  are  expanded  in  every  direction ; 
the  intercostal  spaces  are  pushed  out  to  a  level  with  the  ribs  or  even  be- 
yond this  level,  and  show  no  depression  with  the  act  of  inspiration ;  the 
diaphragm  may  be  depressed,  pushing  downward  the  abdominal  organs 
situated  in  proximity  to  it,  viz.,  the  stomach,  spleen,  and  liver  ;  the  lateral 
pressure  on  the  mediastinum  may  be  sufficient  to  move  the  heart  from  its 
normal  situation,  and,  if  the  effusion  be  in  the  left  side,  the  heart  may  be 
carried  quite  into  the  space  belonging  to  the  right  side  of  the  chest. 

The  dilatation  decreases  as  absorption  of  the  liquid  takes  place,  and 
contraction  of  the  affected  side  succeeds.  This  arises  from  the  fact  that 
the  compressed  lung  does  not  readily  resume  its  former  volume  when  the 
pressure  of  the  liquid  is  removed,  in  consequence  of  the  layers  of  lymph 
with  which  it  is  more  or  less  invested,  and,  sometimes,  because  pleuritic 
adhesions  have  already  taken  place.  Other  things  being  equal,  the  extent 
of  contraction  is  in  proportion  to  the  amount  of  the  previous  dilatation 
and  its  duration.  Usually  the  dimensions  of  the  affected  side  in  every 
direction  are  lessened,  the  shoulder  is  lowered,  and  lateral  spinal  curva- 
ture is  apt  to  ensue.  In  some  cases  in  which  the  lung  expands  to  a  certain 
point  and  becomes  fixed  by  permanent  adhesions  at  that  point,  the  remo- 
val of  the  liquid  below  leads  to  a  deep  depression  ;  the  chest  presents  an 
appearance  as  if  the  lower  ribs  had  been  crushed  inward.  The  contraction 
succeeding  a  large  effusion  is  generally  permanent.  It  becomes  less 
marked  after  several  months  or  years,  in  some  cases,  and,  if  the  patient 
be  quite  young,  it  may,  in  the  progress  of  time,  nearly  disappear.  In  a 
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patient  who  had  chronic  pleuritis  with  very  large  effusion,  at  the  age  of 
1 7  years,  followed  by  great  contraction,  I  found,  ten  years  afterwards, 
the  two  sides  presenting  only  a  slight  disparity. 

CLINICAL  HISTORY. — Chronic  pleuritis,  in  the  great  majority  of  cases, 
is  a  subacute  affection  from  the  first.  Occasionally  it  follows  the  acute 
form  of  the  disease.  The  chronic  is  a  more  frequent  affection  than  the 
acute,  a  fact  which  shows  that  the  latter  does  not  usually  precede  the 
former,  as  has  been  stated  by  some  authors.  Of  thirty-five  recorded 
cases  which  I  analyzed  with  reference  to  this  point,  in  1852,  the  inflam- 
mation was  subacute  from  the  first  in  twenty-nine.  The  left  side  is 
affected  oftener  than  the  right,  as  in  acute  pleuritis.  Of  forty -two  cases, 
the  left  side  was  affected  in  twenty-three.  Of  seventy-eight  cases  analyzed 
by  Dr.  Blakison,  the  left  side  was  affected  in  fifty-eight. 

This  variety  of  pleuritis  is  often  developed  imperceptibly,  and,  so  far 
as  the  symptoms  are  concerned,  is  one  of  the  most  insidious  and  latent 
of  diseases.  It  is  habitually  overlooked  by  those  who  do  not  employ  the 
physical  methods  of  examination.  Its  development  is  not,  as  in  the  vast 
majority  of  cases  of  acute  pleuritis,  characterized  by  pain.  Pain  is  often 
either  wanting  or  so  slight  as  scarcely  to  attract  attention.  In  some 
cases,  however,  the  pain  is  moderate  or  considerable,  but  falling  much 
short  of  that  intensity  which  belongs  to  the  acute  affection.  Tenderness 
over  the  chest  is  slight  or  moderate,  and  may  be  wanting. 

Cough  and  expectoration  are  frequently  wanting,  and  rarely  prominent 
as  symptoms.  The  cough,  if  present,  is  dry,  short,  hacking,  and  the 
matter  of  expectoration  consists  of  mucus,  transparent  or  slightly  opaque. 
If  there  be  considerable  expectoration,  and  the  matter  expectorated  be 
muco-purulent,  either  bronchitis  coexists,  or  the  pleuritis  is  associated 
with  tuberculous  disease. 

The  frequency  of  the  respirations  is  increased,  assuming  the  pleuritis  to 
be  accompanied  by  a  large  effusion  of  liquid.  The  increase,  however,  may 
be  but  moderate  while  the  patient  is  at  rest,  but  this  symptom  becomes 
marked  on  exercise.  Deficiency  of  breath  is  also  shown  by  inability  to 
speak  with  a  sustained  expiration,  the  speech  being  interrupted  at  short 
intervals  for  a  fresh  inspiration.  Dyspnoea  is  rarely  present  except  on 
exercise.  Here,  as  in  acute  pleuritis,  the  embarrassment  of  breathing 
will  depend  much  on  the  rapidity  with  which  the  effusion  takes  place. 
The  suppression  of  the  respiratory  function  of  an  entire  lung,  in  this 
affection,  does  not  usually  occasion  lividity  of  the  face  or  prolabia. 

The  pulse  is  generally  more  or  less  accelerated,  ranging  from  80  to  120 
per  minute,  and  it  is  small  and  compressible.  There  is,  however,  con- 
siderable variation  in  different  cases  as  regards  these  characters  of  the 
pulse.  The  surface  of  the  body  frequently  presents  more  or  less  capillary 
congestion.  Sweating  is  apt  to  occur,  especially  during  the  night,  and 
may  be  profuse  without  having  been  preceded  by  a  chill  or  febrile  move- 
ment. Irregular,  slight  chills,  however,  are  not  unusual,  leading  some- 
times to  the  error  of  supposing  the  disease  to  be  malarious. 

The  appetite  is  sometimes  notably  impaired,  but  in  other  cases  it  is 
preserved,  and  the  digestion  continues  good.  Diarrhoea  occurs  in  some 
cases.  Generally,  the  countenance  is  pallid,  denoting  anaemia,  but  this  is 
not  true  of  all  cases ;  a  healthy  aspect  is  sometimes  maintained.  Emaci- 
ation is  not  usually  marked,  except  when  the  disease  is  associated  with 
tuberculosis.  The  strength  is  often  retained  in  a  remarkable  degree. 
Patients  are  rarely  obliged  to  take  to  the  bed,  and  usually  are  able  to  be 
up  and  out  of  doors,  even  with  one  side  of  the  chest  filled  with  liquid.  I 


158  CHRONIC    PLEURITIS. 

have  known  repeatedly  persons  in  this  condition  to  continue  pursuits 
which  required  active  muscular  exertion. 

This  sketch  of  the  symptomatology  applies,  of  course,  to  cases  of 
chronic  pleuritis  not  associated  with  other  affections  furnishing  symptoms 
which  are  combined  with  those  belonging  to  the  disease  under  considera- 
tion. It  may  be  associated  with  pulmonary  tuberculosis,  but  not  so  fre- 
quently as  is  stated  by  some  writers.  Indeed,  in  my  experience,  tuber- 
culous disease  has  existed  in  a  small  proportion  of  cases  only.  The 
coexistence  of  this  disease  will  be  likely  to  render  cough  more  prominent 
as  a  symptom,  and  to  give  rise  to  a  more  or  less  abundant  expectoration. 
Emaciation  and  muscular  feebleness  will  also  be  more  marked.  Pericar- 
ditis exists  in  a  small  proportion  of  cases.  With  this  complication,  the 
circulation  is  more  disturbed,  there  is  more  suffering  from  dyspnoea,  and 
the  symptoms  in  general  denote  greater  gravity  of  disease.  The  affection 
may  be  developed  in  the  course  of  either  acute  albuminuria  or  chronic 
degenerative  disease  of  the  kidneys ;  and,  under  these  circumstances, 
general  dropsy  may  be  present,  emaciation  and  feebleness  are  greater,  and 
the  tendency  to  asthenia  is  more  apparent.  In  like  manner,  other  affec- 
tions which  may  be  associated  modify  and  add  to  the  symptoms  pertain- 
ing to  the  pleuritic  inflammation. 

The  duration  is  variable,  but  the  career  rarely  ends  under  several  weeks, 
and  generally  it  extends  over  several  months.  As  regards  stages,  when 
acute  pleuritis  has  not  preceded,  cases  do  not  come  under  observation 
until  more  or  less  liquid  effusion  has  taken  place,  and,  it  may  be,  not  until 
the  pleural  sac  is  filled  with  liquid.  It  suffices  to  consider  the  career  of 
the  disease  as  consisting  of  two  stages,  one  embracing  the  period  during 
which  the  liquid  either  is  accumulating  or  remains  stationary,  and  the 
other  embracing  the  period  during  which  absorption  of  the  liquid  is  going 
on.  After  absorption  has  made  a  certain  amount  of  progress,  the  patient 
may  be  regarded  as  convalescent. 

PATHOLOGICAL  C  HARACTER. — Ordinary  or  simple  chronic  pleuritis  is  a 
subacute  inflammation,  differing  from  the  acute  form  of  the  disease  only 
in  the  degree  of  inflammatory  action.  The  inflammation  has  no  special 
character,  but  is  of  a  low  grade  of  intensity,  with  a  tendency  to  continu- 
ance for  an  indefinite  period. 

CAUSATION. — The  same  causes  are  involved  in  the  causation  of  chronic 
as  of  acute  pleuritis.  It  may  be  produced  traumatically.  It  may  some- 
times be  due  to  cold.  It  occurs  occasionally  during  the  course  of  affec- 
tions of  the  kidneys.  But,  in  a  large  majority  of  cases,  it  proceeds  from 
internal  causes  which  are  not  understood,  and  it  is  then  said  to  be  spon- 
taneous. 

An  important  point  of  inquiry  relates  to  its  pathological  relations  to 
pulmonary  tuberculosis.  According  to  some  authors,  it  is  generally  con- 
secutive to,  and  dependent  upon,  a  tuberculous  deposit.  There  has  been 
no  evidence  of  this  in  a  large  majority  of  the  cases  which  have  come  under 
my  observation.  Of  forty-two  cases  analyzed  several  years  ago,  the  evi- 
dence of  coexisting  tuberculosis  was  present  in  only  three  ;  and  of  a  large 
number  of  cases  which  I  have  since  observed,  I  am  sure  that  the  two  affec- 
tions have  been  associated  in  but  a  small  proportion.  As,  however,  there 
are  grounds  for  believing  that  the  occurrence  of  pleuritic  effusion  tends 
to  retard,  and  contributes  to  the  arrest  of,  the  progress  of  tuberculosis, 
the  association  of  the  two  affections  may  sometimes  exist  without  being 
apparent. 
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Chronic,  as  well  as  acute,  pleuritis  occurs  very  rarely  in  infancy.  It  is 
not  of  infrequent  occurrence  in  childhood  and  early  life,  but  it  is  most 
frequent  between  puberty  and  middle  life.  It  is  of  rare  occurrence  in 
the  aged. 

PROGNOSIS. — Simple  chronic  pleuritis,  not  associated  with  tuberculosis, 
nor  complicated  with  any  serious  affection,  and  occurring  in  a  healthy  sub- 
je<-t,  tends  to  recovery.  A  fatal  result  may  take  place  in  consequence  of 
:i  rapid  and  large  accumulation  of  liquid,  but  instances  of  this  are  ex- 
ceedingly rare.  If  death  occur,  it  is  generally  from  associated  affections 
or  complications. 

Recovery  takes  place,  leaving  the  affected  side  more  or  less  contracted ; 
and  sometimes  the  contraction  is  so  marked  as,  in  connection  with  the 
lateral  curvature  of  the  spine  which  it  occasions,  to  produce  an  obvious 
and  permanent  deformity.  In  general,  however,  the  contraction  which 
follows  is  attended  with  little  or  no  inconvenience,  and  is  not  observed 
unless  the  chest  be  denuded,  and  the  two  sides  compared. 

A  permanent  dislocation  of  the  heart  to  the  right  side  of  the  sternum 
is  sometimes  an  effect  of  the  removal  of  a  large  collection  of  liquid  from 
the  right  pleural  sac ;  and,  in  some  cases  of  pleuritis,  with  large  effusion 
in  the  left  side,  the  heart,  which  was  dislocated  by  the  lateral  pressure  of 
the  liquid,  is  found  on  the  right  side  of  the  sternum  after  recovery  from 
the  pleuritis,  adhesions  having  taken  place  which  prevent  it  from  return- 
ing to  the  left  side  after  the  liquid  is  removed. 

Pulmonary  tuberculosis  becomes  developed,  sooner  or  later  after  re- 
covery, in  a  certain  proportion  of  cases.  In  some  of  the  cases  in  which 
tuberculous  disease  appears  to  be  a  sequel,  it  may  have  existed  prior  to 
the  pleuritis,  and  have  undergone  arrest.  The  proportion  of  cases  in 
which  tuberculous  disease  follows  is  not  sufficiently  large  to  show  a  pre- 
disposition to  this  disease  derived  from  the  pleuritis.  The  opinion,  fre- 
quently and  perhaps  commonly  entertained,  that  chronic  pleuritis,  when 
it  does  not  supervene  on  a  tuberculous  deposit,  predisposes  strongly  to 
the  occurrence  of  the  latter,  I  believe  to  be  incorrect.  This  belief  is  based 
on  my  own  experience.  It  is  sustained  by  the  statistics  communicated 
by  Dr.  Blakiston.1  Of  fifty-three  cases  observed  by  this  author,  the  pa- 
tients remaining  under  observation  for  several  years  after  recovery,  not 
one  became  affected  with  pulmonary  tuberculosis.  This  result  is  striking, 
for  it  might  be  expected  that,  out  of  so  large  a  number  of  cases  of  any 
disease  occurring,  as  does  pleuritis,  for  the  most  part  at  an  early  age,  a 
certain  proportion  would  be  likely,  in  the  course  of  several  years,  to  be- 
come tuberculous.  In  estimating  the  influence  of  this  or  any  disease  in 
determining  the  subsequent,  development  of  tuberculosis,  the  liability  to 
the  latter,  irrespective  of  antecedent  affections,  is  of  course  to  be  taken 
into  account. 

The  idea  has  been  suggested  that,  inasmuch  as  chronic  pleuritis  occurs 
oftener  on  the  left  than  on  the  right  side,  its  occurrence  on  the  right 
side  is  evidence  of  its  being  connected  with  tubercle.  This,  however, 
appears  to  be  disproved  by  the  statistics  reported  by  Dr.  Bowditch.*  Of 
fourteen  patients  affected  with  pleuritis  seated  in  the  right  side,  paracen- 
tesis  being  employed  in  all,  28.57  per  cent,  died,  64.28  per  cent,  were  cured, 
and  7.14  per  cent,  remained  doubtful.  On  the  other  hand,  of  eleven  cases 

1  Practical  Observations  on  Certain  Diseases  of  the  Chest,  etc.     American  edi- 
tion.    Blanchard  &  Lea,  1848. 

2  Vide  American  Journal  of  the  Medical  Sciences.     Number  for  January,  1863. 
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m  which  the  left  side  was  affected,  paracentesis  being  employed  in  all, 
45.45  per  cent,  died,  33.36  got  well,  and  18.18  were  doubtful.  These  results 
disprove  the  idea  just  stated,  because  it  is  fair  to  conclude  that  the  pro- 
portion of  deaths  would  be  greater,  and  of  recoveries  less,  of  those  in  whom 
the  right  side  was  affected,  if  a  large  number  of  this  class  of  cases  were 
tuberculous ;  whereas,  these  statistics  show  precisely  the  reverse. 

The  mortality  from  chronic  pleuritis,  even  without  regard  to  associated 
affections  and  complications,  is  not  great.  The  rate  of  mortality  in  my 
own  experience  up  to  1856,  was  17  per  cent. 

Recovery  is  understood  to  imply  the  removal,  by  absorption,  of  the 
liquid  effusion,  and  adhesion  of  the  pleural  surfaces.  The  affection,  how- 
ever, may  terminate  in  another  way,  leaving  no  local  symptoms,  and  the 
patient  regaining  good  health.  This  consists  in  the  affected  side  of  the 
chest  remaining  permanently  filled  with  liquid.  The  following  case,  illus- 
trative of  this  termination,  came  under  my  observation  in  the  Charity 
Hospital  of  New  Orleans  in  1861 : — 

A  man,  aged  about  45,  was  admitted  into  a  ward  under  the  charge  of 
my  colleague,  Dr.  Fenner,  stating  that  he  had  been  ill  and  confined  to  the 
bed  for  four  days,  having  previously  been  in  good  health.  In  answer  to 
inquiries  suggested  by  the  marks  of  cupping  on  the  left  side,  he  stated 
that  he  had  had  pleurisy  several  years  before.  I  saw  the  patient  casually, 
and  found  the  left  side  dilated,  everywhere  flat  on  percussion,  and  the 
respiratory  murmur  suppressed.  Death'  occurred  on  the  third  day  after 
his  admission,  and  my  notes  do  not  contain  data  showing  the  probable 
cause  of  death.  The  man  presented  a  robust  appearance,  and  declared 
that  he  was  quite  well  when  seized  with  his  present  illness  four  days  before 
his  admission.  His  habits  were  intemperate. 

On  examination  of  the  chest  after  death,  the  left  pleural  sac  was  found 
to  be  so  resisting  that  it  was  removed  entire,  and  brought  to  the  college. 
The  sac  was  then  opened  with  some  difficulty,  and  a  large  amount  of  turbid 
liquid,  estimated  to  be  two  gallons,  removed.  A  fter  the  liquid  had  escaped, 
the  pleural  sac  was  sufficiently  rigid  to  retain  the  shape  which  it  had  before 
being  opened.  A  chondroid  formation,  from  one-eighth  to  one-quarter  of 
an  inch  in  thickness,  lined  the  entire  pleura.  The  parietal  portion  of  the 
membrane  could  in  some  places  be  stripped  from  this  chondroid  formation. 
Calcareous  matter  was  abundantly  deposited  in  the  latter.  The  lung  was 
compressed  into  a  solid,  small  mass,  which  resisted  efforts  at  insufflation. 

Another  case,  illustrative  of  a  similar  termination,  so  far  as  regards  the 
permanency  of  liquid  effusion,  came  under  my  observation  in  private  prac- 
tice. A  lawyer,  aged  about  30,  had  an  attack  of  pleuritis,  which  confined 
him  for  some  time  to  the  bed,  nine  years  before  my  first  examination  in 
1861.  Five  years  afterward  he  was  in  excellent  health,  being  entirely  free 
from  any  pulmonary  symptoms  except  deficiency  of  breath  on  exercise. 
Flatness  on  percussion  existed  over  the  whole  of  the  left  side,  with  sup- 
pression of  the  respiratory  murmur  and  vocal  resonance,  except  at  the 
summit  where  bronchial  respiration  and  bronchophony  existed.  These 
signs  were  considered  as  denoting  liquid  in  sufficient  quantity  to  fill  the 
pleural  sac  and  compress  the  lung  into  a  solid  mass.  The  patient  stated 
that  he  had  been  repeatedly  examined  since  the  attack  of  pleuritis  nine 
years  before,  and  there  had  been  no  change  in  the  condition  of  the  chest 
since  his  apparent  recovery  from  that  disease. 

DIAGNOSIS. — Owing  to  the  latency  of  chronic  pleuritis,  as  regards  the 
subjective  symptoms,  in  many  cases,  the  existence  of  intra-thoracic  disease 
ia  often  overlooked  by  those  who  do  not  employ  physical  exploration.  Of 
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the  cases  which  have  come  under  my  observation,  in  not  a  few  the  patients 
have  been  supposed  to  have  dyspepsia,  irregular  intermittent  fever,  hepa- 
tic trouble,  or  some  ailment  not  connected  with  the  pulmonary  organ.  If 
the  symptoms  point  to  the  existence  of  some  affection  within  the  chest, 
patients  are  often  supposed  to  be  tuberculous,  and  the  cough,  deficiency 
of  breath,  night  perspirations,  etc.,  rationally  favor  such  a  conclusion.  A 
positive  diagnosis  can  hardly  be  made  without  the  aid  of  physical  signs, 
but,  with  their  aid,  the  existence  of  pleuritis  is  readily  determined. 

The  signs  on  which,  taken  in  connection  with  the  history  and  symptoms, 
the  diagnosis  is  to  be  based,  are  those  denoting  pleuritic  effusion.  The 
si  pis  of  liquid  effusion  are  the  same  in  chronic  as  in  acute  pleuritis,  and 
need  not  be  again  stated  ;  but  in  chronic,  more  frequently  than  in  acute, 
pleuritis,  the  accumulation  of  liquid  is  so  large  as  to  occasion  more  or  less 
dilatation  of  the  affected  side,  and  then  are  superadded  signs  obtained  by 
inspection  and  palpation,  notice  of  which  was  deferred  in  treating  of  the 
acute  affection. 

Dilatation  of  the  affected  side  by  liquid  is  apparent'  to  the  eye,  and  may 
be  ascertained  by  mensuration,  either  with  graduated  tape  or  callipers. 
The  intercostal  spaces  are  pushed  out  to  a  level  with  the  ribs,  and  may  be 
bulging.  The  side  is  motionless,  or  nearly  so,  in  the  acts  of  respiration, 
the  movements  of  the  opposite  side  being  exaggerated.  By  applying  the 
finders  within  the  intercostal  spaces  and  employing  peripheral  and  diame- 
trical percussion,  a  sense  of  fluctuation  is  sometimes  obtained.  The  heart 
is  moved  from  its  normal  situation,  as  ascertained  either  by  palpation  or 
auscultation.  If  the  effusion  be  in  the  left  side,  the  apex-beat  or  the  maxi- 
mum of  the  heart-sounds  is  on  the  right  side  of  the  sternum ;  and  they  are 
carried  toward  the  left  lateral  portion  of  the  chest  if  the  effusion  be  in  the 
right  side.  The  diaphragm  is  depressed,  pushing  downward  the  abdomi- 
nal organs  in  contact  with  it.  The  addition  of  these  signs  renders  the 
diagnosis  of  pleuritic  effusion  still  more  complete  and  positive  than  the 
signs  which  denote  the  presence  of  liquid  without  dilatation. 

During  the  stage  of  absorption,  the  signs  show  the  progressive  diminu- 
tion of  liquid  until  the  quantity  is  no  longer  sufficient  to  occasion  dilata- 
tion, and,  from  this  point,  the  continued  decrease  in  quantity  is  ascertained 
as  in  acute  pleuritis.  The  contraction  of  the  affected  side  which  follows 
chronic  pleuritis  is  more  marked  than  that  succeeding  the  acute  affection. 

TREATMENT. — The  main  objects  of  treatment  in  simple  chronic  pleuritis 
are  twofold,  viz  :  First,  to  aid  in  the  removal  of  the  effused  liquid  ;  and, 
second,  to  develop  and  sustain  the  powers  of  the  system.  For  the  first 
object,  the  measures  which  may  be  employed  are  the  same  as  in  the  second 
and  tha  third  stage  of  acute  pleuritis,  consisting  of  the  milder  hydragogues, 
diuretics,  small  blisters  applied  in  succession  over  different  portions  of  the 
affected  side,  and  the  use  of  iodine  internally  and  externally.  In  view  of 
the  anaemic  state  which  generally  exists,  and  the  effect  of  mercurialization 
on  the  blood,  this  measure  is  contra-indicated.  Bloodletting,  general  or 
local,  is  never  indicated  in  chronic  pleuritis. 

In  pursuing  measures  with  reference  to  the  first  object,  the  second  is  not 
to  be  overlooked  nor  neglected.  Cases  are  often  injudiciously  treated  in 
consequence  of  the  attention  being  too  much  engrossed  with  the  measures 
to  promote  absorption ;  these  measures  will  do  harm  if  continued  too  long 
or  pushed  too  far.  After  a  certain  amount  of  effect  has  been  produced,  if 
they  cease  to  be  further  effective,  they  should  be  discontinued,  at  least  for 
a  time ;  nor  should  they  be  persisted  in  if  they  fail  to  have  any  effect. 
11 
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Harm  is  produced  by  their  injudicious  employment,  in  proportion  as  they 
debilitate. 

The  second  object  calls  for  tonic  remedies,  nutritious  alimentation,  the 
moderate  use  of  alcoholic  stimulants,  and  gentle  exercise  out  of  doors. 
These  measures  are  always  important,  and  they  are  pre-eminently  so  if, 
from  associated  affections,  complications,  or  the  general  condition  of  the 
patient,  the  powers  of  the  system  are  notably  lowered.  I  have  repeatedly 
seen  a  marked  change  for  the  better  occur  at  once,  followed  by  progres- 
sive improvement  in  all  respects,  on  the  discontinuance  of  measures  hav- 
ing reference  to  the  absorption  of  liquid,  and  the  substitution  of  measures 
addressed  to  the  system.  Hygienic  measures,  viz.,  nutritious  diet  and 
exercise  in  the  open  air,  under  proper  restrictions,  are  especially  important. 

A  mode  of  effecting  the  first  object,  viz.,  the  removing  of  the  liquid, 
requires  distinct  consideration.  Reference  is  now  had  to  the  operation  of 
paracentesis  or  thoracentesis.  The  propriety  of  puncturing  the  chest  when 
the  accumulation  of  liquid  is  sufficient  to  place  the  patient  in  imminent 
danger,  is  unquestionable.  But  it  is  a  question  which  of  late  has  been 
much  discussed  whether  it  be  not  advisable  to  puncture  in  cases  in  which 
the  chest  is  dilated  by  liquid,  although  the  patient  be  not  in  great  distress 
or  danger.  It  is  clearly  an  object  to  get  rid  of  the  liquid,  and  the  point 
to  be  decided  is  whether  it  be  better  to  resort  to  the  direct  mode,  thut  is, 
puncture  and  withdraw  it,  or  to  effect  the  object  indirectly  by  purgatives, 
diuretics,  etc.  This  point  is  to  be  decided,  of  course,  after  a  considera- 
tion of  the  advantages  and  disadvantages  of  the  operation  of  thoracentesis. 

Heretofore,  this  operation  was  performed  only  as  a  dernier  resort,  under 
circumstances  when  little  was  to  be  expected  from  any  measure.  It  was 
deferred  as  long  as  possible,  sometimes  on  account  of  doubt  as  to  the  diag- 
nosis, and  because  the  perforation  and  introduction  of  air  were  supposed 
to  involve  danger  of  an  increase  of  the  inflammation.  A  considerable 
opening  was  necessary jn  order  to  give  free  exit  to  the  liquid,  and  it  was 
not  easy  to  prevent  the  air  from  entering  the  pleural  cavity.  Objection 
to  the  operation  on  the  score  of  diagnosis  is  now  removed  by  our  present 
knowledge  of  physical  signs.  Moreover,  the  operation  has  been  divested 
of  all  severity,  and  the  liability  to  the  introduction  of  air  has  been  provided 
against,  by  the  application  of  the  suction-pump,  first  suggested  by  Dr. 
Morill  Wyman,  in  1850,  and  since  employed  in  a  large  number  of  cases 
by  Dr.  Bowditch.  The  introduction  of  air  is  not  attended  by  the  injurious 
effects  formerly  apprehended,  but  it  is  objectionable,  because  the  presence 
of  air  is  an  obstacle  to  the  full  expansion  of  the  lung  after  the  liquid  is 
removed.  Its  introduction  is  prevented  by  the  use  of  the  pump  in  with- 
drawing the  liquid.  The  operation  is  rendered  trivial  because,  with  the 
suction  force  of  the  pump,  a  small  exploring  trocar  suffices  to  make  the 
puncture,  which  causes  very  little  pain,  and  closes  directly -the  canula  is 
removed. 

Dr.  Bowditch  operated  in  this  way  250  times  on  154  persons  in  the 
course  of  twenty  years.  In  no  instance  was  any  permanent  injury  refera- 
ble to  the  operation.  It  was  in  some  cases  repeated  several  times  during 
the  progress  of  the  disease.  In  a  considerable  proportion  of  cases  reco- 
very appeared  to  be  attributable  to  the  operation.  Immediate  and  great 
relief  was  obtained  in  cases  which  ultimately  proved  fatal.  Dr.  B.  has 
been  led  by  his  experience  to  operate  in  all  cases 'in  which  the  quantity  of 
liquid  induces  either  permanent  or  occasional  dyspnoea  of  a  severe  charac- 
ter, and  in  all  cases  in  which  the  pleural  cavity  is  filled,  if,  after  a  reason- 
able amount  of  treatment  otherwise,  the  liquid  does  not  diminish. 

My  own  experience  in  the  practice  of  the  operation  has  been  conside- 
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,  and  I  can  testify  in  behalf  of  its  innocuousness,  the  relief  which  it 
altords.  :ind  its  value  as  a  means  of  rescuing  patients  from  a  condition  of 
iinmiiK'iit  danger  to  life.  And  the  conclusions  of  Bowditch,  as  just  stated, 
are  not  only  sustained  by  his  large  experience,  but  are  consonant  with 
common  sense.  If  by  an  operation  trivial  with  respect  to  pain  or  any  evil 
rllivts,  and  easily  performed,  the  liquid  effusion  may  be  withdrawn  at 
pU-asiuv,  this  mode  is  certainly  to  be  preferred  to  measures  which  are 
indirect,  not  very  reliable,  requiring  considerable  time,  and  producing 
more  or  less  disturbance  of  the  system  and  debility.  An  important  ad- 
vantage of  the  operation  is,  the  liquid  being  removed  before  the  lung  has 
been  subjected  to  long  pressure,  and  has  become  adherent  by  dense  layers 
of  lymph,  or,  perhaps,  organized  tissue,  the  expansion  takes  place  more 
fully,  and  is  followed  by  less  deformity  of  the  chest  from  contraction  of 
the  affected  side.  It  is  a  noteworthy  fact  that,  directly  after  the  opera- 
tion, the  temperature  declines,  and  may  fall  to  the  normal  standard. 

Thorucentesis  by  means  of  a  small  trocar  attached  to  the  suction-pump, 
the  puncture  made  at  a  convenient  point  either  behind,  laterally,  or  in 
front,  is  admissible  whenever  the  pleural  cavity  remains  filled  with  liquid 
after  a  brief  trial  of  the  measures  designed  to  promote  absorption  ;  and 
the  operation  should  not  be  delayed  whenever  the  accumulation  of  liquid 
is  sufficient  to  involve  danger  or  distressing  dyspnoea. 

For  several  years  past,  in  place  of  the  suction-pump  employed  by  Wy- 
man  and  Bowditch,  I  have  used  a  simpler  apparatus,  namely,  a  small  tro- 
car and  canula  fitted  to  screw  npon  the  flexible  suction-tube  of  Davidson's 
syringe.  The  canula  should  be  provided  with  a  stopcock.  The  trocar 
and  canula  being  introduced  into  the  chest,  the  trocar  is  withdrawn  and 
the  canula  attached  to  the  syringe  ;  the  liquid  is  then  removed  by  means 
of  the  expansion  of  the  India-rubber  suction-bag  after  its  compression 
with  the  hand.  I  have  used  this  apparatus  in  many  cases  with  satisfactory 
results.  It  has  also  been  used  with  success  by  many  others.  In  general, 
after  a  certain  quantity  of  liquid  has  been  withdrawn,  the  patient  is  seized 
with  cough,  and  experiences  a  distressing  sense  of  constriction  in  the 
chest.  These  symptoms  probably  arise  from  the  atmospheric  pressure 
upon  the  thoracic  wall  and  from  the  disruption  of  the  pleural  surfaces, 
united  by  lymph,  by  the  expansion  of  the  compressed  lung.  They  may 
also  be,  in  part,  due  to  the  suction  force  exerted  laterally  upon  the  lung 
of  the  healthy  side.  They  may  be  delayed,  and  sometimes  avoided,  by 
withdrawing  the  liquid  very  slowly,  thus  allowing  time  for  the  expansion 
of  the  compressed  lung,  and  the  gradual  accommodation  of  the  parts  to 
fill  the  vacuum  occasioned  by  the  removal  of  the  liquid.  When  these 
symptoms  occur,  the  further  removal  of  liquid  had  better  be  postponed 
for  another  operation.  As  regards  the  quantity  removed  at  one  operation, 
much  will  be  gained  by  following  the  injunction  to  withdraw  the  liquid 
slowly,  especially  when  the  patient  begins  to  cough  and  complain  of  con- 
striction. The  advantage  of  this  apparatus  over  the  suction-pump,  is  its 
greater  simplicity,  the  ease  with  which  it  is  managed,  and  a  less  liability 
to  get  out  of  order.  A  French  instrument  called  the  aspirator  has  these 
modifications  :  The  cylinder  is  fixed  upon  a  stand  in  an  upright  position, 
and  is  of  glass  ;  at  the  lower  part  there  are  two  tubes,  provided  with  stop- 
cocks, one  connected  with  a  flexible  tube  attached  to  the  canula,  and  the 
other  connected  with  a  tube  through  which  the  contents  of  the  cylinder 
are  discharged.  By  means  of  a  piston,  with  a  rack  and  pinion  movement, 
the  air  is  withdrawn  from  the  cylinder,  after  which  the  stopcock  attached 
to  the  tube  connected  with  the  canula  inserted  into  the  chest  is  turned, 
and  the  liquid  flows  from  the  pleural  cavity  into  the  cylinder.  After  the 
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cylinder  is  filled,  its  contents  are  expelled  through  the  other  tube,  by 
turning  the  stopcock  and  allowing  the  piston  to  fall.  This  apparatus 
provides  effectually  against  the  introduction  of  air  into  the  chest ;  but  this 
is  sufficiently  provided  for  in  the  other  instruments  which  have  been  de- 
scribed. The  suction  force  operates  steadily,  and  a  very  small  trocar  for 
penetrating  the  chest  suffices.  The  cylinder  being  of  glass,  its  contents 
are  at  once  seen.  The  objections  to  the  instrument  are,  first,  that,  being 
somewhat  complicated,  it  is  apt  to  get  out  of  order  ;  and,  second,  it  is  ex- 
pensive as  compared  with  Wyman's  instrument,  and  especially  with  that 
devised  by  me.  A  little  appendage  has  lately  been  added  to  the  trocar  to 
be  attached  to  Davidson's  syringe,  so  that  it  may  be  in  an  instant  con- 
nected with  the  latter.  It  is  easy  to  secure  more  expansive  force  than  is 
obtained  by  the  ordinary  syringe  used  for  enemata,  by  having  an  instru- 
ment made  especially  for  thoracentesis,  with  a  larger  and  thicker  India- 
rubber  suction-bag. 

The  conclusions  drawn  by  Bowditch  from  the  data  afforded  by  his  large 
experience,  with  respect  to  the  character  of  the  fluid  withdrawn,  and  its 
influence  on  the  prognosis,  are  of  practical  importance.  A  sanguinolent 
fluid,  at  the  first  puncture,  denotes  the  existence  of  malignant  disease  of 
the  lungs  or  pleura,  and,  consequently,  the  case  will  end  fatally.  A  case 
presenting  a  mixture  of  bloody,  purulent  fluid  at  the  first  operation  is 
usually  fatal.  A  fetid,  gangrenous  fluid  is  very  rare ;  it  denotes  gangrene, 
and  the  case  will  end  fatally.  In  all  such  cases  the  operation  may  afford 
great  relief  and  prolong  life. 

Empyema,  Pyothorax,   or  Suppnrative  Pleuritis. 

These  names  denote  a  variety  of  pleuritis  characterized  by  the  .accumu- 
lation, in  the  pleural  cavity,  of  a  purulent  liquid.  The  accumulation  of 
pus  is  a  feature  sufficiently  distinctive  and  important  to  serve  as  a  ground 
for  constituting  this  a  variety  of  pleuritis.  The  term  empyema  only  ex- 
presses the  existence  of  pus,  without  indicating  its  situation.  Pyothorax 
is  a  better  name,  but  this  does  not  express  the  existence  of  inflammation. 
Suppurative  pleuritis  is  a  simple  title  suggested  as  more  fully  expressive 
of  the  affection. 

Suppurative  pleuritis  may  be  either  acute  or  subacute  at  the  beginning, 
but  it  becomes  chronic.  It  is  therefore  a  variety  of  chronic  pleuritis.  The 
symptoms  attending  its  development  are  the  same  as  in  simple  or  ordinary 
pleuritis,  either  acute  or  chronic.  There  are  no  distinctive  points  per- 
taining to  the  symptomatology,  and  it  is  not  necessary,  therefore,  to  con- 
sider under  a  distinct  head  its  clinical  history.  The  anatomical  characters, 
too,  are  essentially  the  same  as  in  simple  or  ordinary  pleuritis,  excepting 
that,  in  the  latter,  the  effused  liquid  is  a  mixture  of  serum  and  lymph, 
whereas,  in  the  variety  under  consideration,  the  liquid  contained  in  the 
cavity  of  the  pleura  is  pus. 

The  pathological  character  of  Suppurative  pleuritis  is  inflammation,  acute 
or  subacute,  resulting  in  the  acciimulation  of  pus,  or  suppuration.  This 
result  of  the  inflammation  is  dependent  on  an  intrinsic  tendency  existing 
at  the  outset.  In  other  words,  the  accumulation  of  pus  is  not  an  acci- 
dental effect,  nor  does  it  depend  on  the  duration  of  the  inflammation. 
The  inflammation  in  cases  of  Suppurative  pleuritis  tends  at  once  or  speedily 
to  suppuration.  On  the  other  hand,  in  cases  of  simple  or  ordinary  pleu- 
ritis, the  disease  may  continue  for  months  and  even  years  without  event- 
uating in  the  accumulation  of  pus.  The  affection  is  not  at  first  simple 
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and  subsequently  suppurative  pleuritis,  but  it  is  a  distinct  variety  of 
pK'iiritis  from  the  beginning. 

As  regards  its  causation,  it  may  be  produced  traumatically ;  and  it 
occurs  spontaneously,  the  internal  causative  agencies  in  the  latter  case 
being,  with  our  existing  knowledge,  neither  more  nor  less  intelligible  than 
when  the  inflammation  is  of  the  simple  or  ordinary  kind.  Why  pleuritic 
inflammation  in  one  case  should  lead  to  a  collection  of  quarts  or  even 
gallons  of  pus,  and,  in  another  case,  continue  indefinitely  without  suppura- 
tion, we  are  unable  to  explain. 

DIAGNOSIS. — The  signs,  as  well  as  symptoms,  in  suppurative  pleuritis 
are  not  distinctive  of  this  variety.  They  represent  the  presence  of  more 
or  less  liquid  in  the  pleural  cavity,  and  they  are  essentially  the  same  when 
the  liquid  is  purulent  as  when  it  consists  of  serum  and  lymph.  The  point 
of  inquiry,  in  regard  of  diagnosis,  is,  whether  there  be  any  means  of  de- 
termining that  theN  liquid  is  purulent.  This  is  an  important  point  with 
reference  to  prognosis  and  treatment.  The  occurrence  of  chills,  greater 
febrile  movement,  hectic  paroxysms,  etc.,  are  not  reliable  in  this  differen- 
tial diagnosis.  As  a  rule,  however,  the  axillary  temperature  is  higher 
than  in  simple  pleuritis.  The  symptoms  and  signs,  in  fact,  exclusive  of 
spontaneous  perforation  of  the  thoracic  walls,  will  hardly  warrant  a  posi- 
tive diagnosis.  But  the  purulent  character  of  the  liquid  may  be  inferred 
with  considerable  confidence,  if  the  quantity  progressively  continue  to 
increase,  notwithstanding  the  employment  of  measures  to  promote  ab- 
sorption. A  serous  effusion  is  generally  either  diminished  or  retarded 
by  the  use  of  hydragogues,  diuretics,  etc. ;  but  these  measures  are  not 
likely  to  exert  any  influence  upon  a  purulent  liquid. 

Spontaneous  perforation  of  the  walls  of  the  chest  occurs,  after  a  time, 
in  cases  of  suppurative  pleuritis.  When  this  occurs,  before  ulceration  of 
the  integument  ensues,  a  soft  fluctuating  tumor  makes  its  appearance  over 
or  near  the  point  of  perforation.  The  appearance  of  such  a  tumor,  de- 
veloped rapidly  without  having  been  preceded  by  inflammation  exterior  to 
the  thoracic  walls,  is  at  once  significant  of  this  variety  of  pleuritis.  The 
size  of  the  tumor  may  be  observed  to  vary  with  forcible  acts  of  inspira- 
tion and  expiration.  The  action  of  the  heart  upon  the  liquid  within  the 
chest  may  communicate  a  pulsation  to  the  tumor,  and  this  may  at  first 
lead  to  a  suspicion  of  aneurism;  but  an  examination  of  the  chest,  by 
furnishing  the  evidence  of  the  pleural  sac  being  filled  with  liquid,  will 
show  the  character  of  the  affection.  If  the  tumor  be  not  opened,  inflam- 
mation of  the  integument,  from  distension,  and  ulceration  supervene,  and 
the  pus  makes  its  escape  from  the  tumor  and  the  pleural  cavity.  "  Para- 
centesis  from  necessity,"  as  it  is  called,  has  then  taken  place.  This  result 
is  almost  exclusively  due  to  suppurative  pleuritis,  but  I  have  known  an 
instance  in  which  spontaneous  perforation  took  place  when  the  liquid  was 
not  purulent. 

A  positive  diagnosis,  however,  may  be  made  in  cases  in  which  sponta- 
neous perforation  of  the  chest  does  not  occur,  or  without  waiting  for  the 
occurrence  of  this  event.  A  small  exploring  trocar  may  be  introduced 
into  the  chest,  and  a  few  drops  of  the  liquid  withdrawn;  the  gross  and 
microscopical  characters  of  the  specimen  thus  obtained  will  at  once  settle 
the  question.  This  procedure  is  warrantable  as  a  means  of  diagnosis  in 
view  of  the  bearing  OH  the  prognosis  and  treatment.  Indeed,  the  opera- 
tion is  so  slight  as  to  be  in  no  wise  objectionable. 

In  a  much  smaller  proportion  of  cases  a  spontaneous  evacuation  occurs 
in  another  direction.  Perforation  of  the  lung  takes  place,  and  the  pus 
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finds  its  way  into  the  air-passages.  The  occurrence  of  this  event  is  marked 
by  a  sudden  and  copious  purulent  expectoration ;  this  expectoration  con- 
tinues for  an  indefinite  period.  Perforation  of  both  the  walls  of  the  chest 
and  of  the  lung  sometimes  occurs. 

PROGNOSIS. — Suppurative  inflammation  of  the  pleura  is  a  more  serious 
affection  that  simple  pleuritis,  whether  acute  or  chronic.  Happily  it  is 
an  unfrequent  variety  of  pleuritis.  Inasmuch  as  the  pus  cannot  be  re- 
moved by  absorption,  but  must  be  evacuated  either  spontaneously  or  by 
surgical  interference,  the  condition  is  analogous  to  that  of  a  large  abscess 
which,  after  opening,  continues  to  discharge  through  a  fistulous  orifice. 
After  the  purulent  contents  of  the  pleural  cavity  are  evacuated,  the 
membrane  continues  to  furnish  pus,  and  thus  the  discharge  continues 
indefinitely.  Emaciation,  debility,  hectic  paroxysms,  etc.,  result  from 
long-continued  suppuration,  and  death  takes  place  by  slow  asthenia.  An 
unfavorable  termination  may  be  due,  as  in  certain  cases  of  simple  pleuritis, 
to  the  coexistence  of  tuberculosis,  pericarditis,  or  some  other  serious 
affection. 

In  the  case  of  a  patient  ten  years  of  age,  which  I  saw  with  Dr.  Dudley, 
of  Brooklyn,  sudden  death  followed  perforation  of  the  lung,  the  discharge 
of  pus  taking  place  rapidly,  and  causing  suffocation  by  filling  the  bron- 
chial tubes. 

Recovery  from  suppurative  pleuritis,  however,  is  by  no  means  unfrequent, 
and  may  reasonably  be  hoped  for  if  the  patient  have  a  good  constitution, 
and  the  affection  be  uncomplicated.  The  purulent  discharge  continues  for 
weeks,  months,  and  perhaps  years,  but  progressively  diminishes ;  pleuritic 
adhesions  take  place,  the  affection  becoming  more  and  more  circumscribed, 
until,  at  length,  they  become  universal,  and  the  recovery  is  completed, 
leaving  the  affected  side  considerably  or  greatly  contracted. 

TREATMENT. — In  the  treatment  of  suppurative  pleuritis,  little  or  no 
reliance  is  to  be  placed  on  the  emplo37ment  of  measures  to  promote  ab- 
sorption of  the  purulent  liquid.  If  the  pleural  cavity  be  filled  with  pus, 
it  will  not  be  absorbed;  but,  if  life  be  sufficiently  prolonged,  and  thora- 
centesis  be  not  resorted  to,  it  will,  sooner  or  later,  make  its  way  either 
into  the  air-passages  or  through  the  thoracic  walls.  Hydragogues,  diu- 
retics, blisters,  etc.,  will  not  only  prove  unavailing,  but  they  do  harm,  if 
persistingly  employed,  by  impairing  the  powers  of  the  system.  Thora- 
centesis  should  be  performed  as  soon  as  the  purulent  character  of  the 
liquid  is  ascertained,  provided  "  paracentesis  by  necessity" -have  not 
already  taken  place.  The  suction-pump  may  be  at  first  used,  a  larger 
trocar  being  advisable  than  when  the  liquid  is  serous,  in  consequence  of 
the  greater  consistency  of  pus.  The  operation  may  be  repeated  as  often 
as  required,  but,  in  the  majority  of  cases,  OAving  to  the  reproduction  of 
pus,  this  mode  of  performing  thoracentesis  will  prove  unsatisfactory.  An 
opening  should  then  be  made  at  the  bottom  of  the  pleural  sac,  allowing 
the  pus  to  escape  freely.  Air  will  gain  admission  into  the  chest,  and, 
since  this  is  unavoidable,  its  ingress  and  egress  should  be  unobstructed. 
A  small  orifice,  not  sufficient  for  the  free  escape  of  the  pus,  and  allowing 
air  to  be  pent  up  within  the  pleural  cavity,  is  injudicious.  The  pus,  be- 
coming decomposed  and  fetid,  acts  as  an  irritant  on  the  inflamed  surfaces, 
whereas  if  it  drain  away  as  fast  as  it  is  formed,  and  the  cavity  of  the 
pleura  be  well  ventilated,  this  result  does  not  follow. 

If  spontaneous  perforation  take  place,  as  denoted  by  the  development 
of  a  fluctuating  tumor,  the  latter  should  be  at  once  opened.  If  the  per- 
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foration  be  at  a  point  so  far  above  the  bottom  of  the  sac  that  a  portion 
only  of  the  pus  is  evacuated,  more  or  less  remaining  constantly  below  the 
point  of  perforation,  a  counter-opening  should  be  made.  It  is  desirable 
that  the  drainage  should  be  so  effectual  that  there  will  be  little  or  no 
fetor  connected  with  the  discharge.  If  there  be  fetor,  injections  of  tepid 
\v:iii-r  are  useful.  I  have  known  these  to  be  extremely  useful  in  effecting 
tin-  removal  of  fetid  pus,  when  the  perforation  was  not  at  a  favorable 
point  for  the  free  discharge  of  the  purulent  contents  of  the  pleural  sac. 

To  support  the  powers  of  the  system  is  an  object  of  still  greater  im- 
portance in  the  treatment  of  suppurative,  than  of  simple,  pleuritis.  The 
importance  is  greater  because  there  is  more  danger  of  death  by  asthenia, 
and,  in  favorable  cases,  the  duration  of  the  affection  is  longer.  The  measures 
to  be  employed  for  this  object  are  the  same  in  both  forms  of  the  disease. 

Pleuritis  with  Pnenmothorax,  or  Pnenmo-hydrothorax. 

The  term  pneumo-hydrothorax  denotes  the  presence  of  air  or  gas  and 
liquid  in  the  pleural  cavity.  As  the  liquid,  however,  is  either  sero-fibri- 
nous  or  purulent,  hydrothorax,  which  signifies  a  purely  serous  liquid,  is 
not  strictly  appropriate  ;  the  liquid  is  due  to  inflammation,  and  the  affec- 
tion is  a  variety  of  pleuritis.  It  would  be  more  correct  to  say,  pleuritis 
with  pneumothorax.  Pneumothorax  denotes  the  presence  of  air  without 
liquid ;  the  latter  affection  is  rare,  but  it  occurs,  and  claims  separate  notice. 

Pneumothorax  coexists  with  suppurative  pleuritis,  after  a  spontaneous 
perforation  of  the  thoracic  walls,  or  when  a  fistulous  opening  is  made ; 
and  also  in  the  rare  cases  in  which  the  lung  is  perforated  from  the  pleural 
surface,  and  a  communication  thus  opened  between  the  air-passages  and 
the  pleural  cavity.  But  the  term  pneumothorax,  with  or  without  pleu- 
ritis, is  considered  as  denoting  the  presence  of  air  in  the  cavity  of  the 
pleura,  the  air  generally  gaining  admission  from  the  air-passages  through 
a  perforation  which,  in  most  cases,  takes  place  from  within  the  lung.  This 
perforation,  in  the  vast  majority  of  cases,  is  an  accident  occurring  in  the 
progress  of  pulmonary  tuberculosis.  It  is  possible  that  gas  may  be  gene- 
rated by  the  decomposition  of  pus  in  some  cases  of  suppurative  pleuritis, 
and  that  the  affection  under  consideration  may  be  thus  produced  without 
perforation  either  of  the  lung  or  the  parietes.  Instances,  however,  of  this 
kind,  if  they  ever  occur,  must  be  extremely  rare. 

It  is  probable  that  perforation  of  the  lung  would  occur  much  oftener 
than  it  does,  were  it  not  for  the  constancy  with  which  circumscribed,  dry 
pleuritis,  leading  to  pleuritic  adhesions,  supervenes  upon  tubercle.  Over 
the  portions  of  lung  in  which  the  tuberculous  affection  is  seated,  the 
pleural  surfaces  usually  become  firmly  united,  requiring  often  consider- 
able force  for  their  separation  on  post-mortem  examinations.  These 
adhesions  offer  an  obstacle  to  the  evacuation  of  collections  of  liquefied 
tubercle  into  the  pleural  cavity,  and  the  evacuation  is  usually  into  the 
bronchial  tubes.  But,  occasionally,  a  collection  of  liquefied  tubercle  being 
situated  near  the  superficies  of  the  lung,  at  a  point  not  protected  by  adhe- 
sions, the  membrane  gives  way  and  the  evacuation  is  into  the  pleural 
cavity.  Pleuritis,  under  these  circumstances,  is  at  once  excited,  air  finds 
its  way  through  the  perforation,  and  in  this  way  the  pneumothorax  be- 
comes developed.  The  perforation  is  rarely  at  the  summit,  but  is  situated 
at  the  middle  or  inferior  portion  of  the  lung. 

In  like  manner  pleuritis  with  pneumothorax  is  produced  in  certain 
cases  of  circumscribed,  pulmonary  gangrene.  The  decomposed  pulmo- 
nary tissues  are  usually  evacuated  into  the  bronchial  tubes  and  expecto- 
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rated  ;  but  sometimes,  being  situated  near  the  surface,  the  pleura  at  that 
point  becomes  involved  in  the  gangrene,  and  gives  way,  leaving  a  perfo- 
ration through  which  air  enters  the  pleural  cavity,  and  pleuritis  is  caused 
by  the  presence  of  the  sphacelated  matter.  A  few  instances  of  this  kind 
have  come  under  my  observation. 

ANATOMICAL  CHARACTERS. — Gas  escapes  with  more  or  less  force  after 
the  knife  penetrates  the  chest,  in  making  the  post-mortem  examination. 
The  gas  consists  of  carbonic  acid  and  nitrogen.  The  pleural  sac  contains 
liquid  in  variable  quantity  in  different  cases.  The  liquid  is  turbid  from 
admixture  with  lymph.  The  pleural  surfaces  are  more  or  less  covered 
with  lymph,  which  is  soft  or  dense,  according  to  the  duration  of  the  affec- 
tion. The  air  and  liquid  are  sometimes  extremely  fetid,  and  in  other 
cases  devoid  of  fetor.  The  fetor  is  excessive  if  the  affection  be  associated 
with  pulmonary  gangrene.  After  the  sternum  is  removed,  if  the  nozzle 
of  a  pair  of  bellows  be  inserted  into  the  trachea,  and  air  forced  into  the 
lung  of  the  affected  side,  bubbles  rising  in  the  liquid  show  the  fact  of 
perforation  and  its  situation.  The  size  of  the  perforation  varies.  It  is 
usually  small  when  the  affection  supei^enes  on  tuberculosis ;  but  it  may 
be  quite  large  in  cases  of  gangrene.  The  lung  on  the  affected  side,  if  not 
prevented  by  old  adhesions,  is  compressed  into  a  solid  mass,  as  in  cases 
of  simple  pleuritis  with  large  effusion. 

CLINICAL  HISTORY. — The  occurrence  of  perforation  is  usually  marked 
by  acute  pain  denoting  the  development  of  pleuritis.  The  introduction 
of  air,  and  the  speedy  effusion  of  liquid,  give  rise  generally  to  notable 
dyspnoea,  with  accelerated  breathing,  accompanied  frequently  with  lividity. 
The  pulse  is  in  most  cases  rapid  and  feeble.  These  symptoms  show  the 
supervention  of  a  serious  affection  of  some  kind,  and  point  to  the  chest 
as  its  seat. 

In  some  cases  the  accelerated  breathing  and  dyspnoea  continue  to  be 
prominent  symptoms,  the  patient  suffering  greatly,  and  perhaps  being 
unable  to  lie  down  (orthopnoea),  until  the  affection  ends  fatally,  which, 
under  these  circumstances,  is  usually  after  the  lapse  of  a  few  days,  and  it 
may  end  fatally  in  the  course  of  a  few  hours.  But,  in  other  cases,  the 
violence  of  the  symptoms  subsides  after  a  short  time,  and  the  dyspnoea 
may  be  moderate,  or  wanting,  save  on  exercise.  In  some  instances,  even 
considerable  exercise  is  practicable.  As  regards  strength  and  the  general 
condition,  there  is 'much  variation  in  different  cases.  In  the  majority  of 
cases,  patients  are  confined  to  the  room  and  bed,  but  sometimes  the}-  are 
able  to  be  out  of  doors,  preserving  appetite,  and  not  presenting  a  notably 
morbid  aspect.  Much  will,  of  course,  depend  on  the  condition  as  regards 
the  affections  of  which  this  is  a  complication. 

As  an  exception  to  the  rule,  pleuritis,  with  pneumothorax  from  perfo- 
ration, is  developed  gradually  and  imperceptibly.  It  may  remain  for  a 
greater  or  less  period  quite  latent.  In  some  instances  the  accumulation 
of  liquid  becomes  large,  the  air  disappears,  and  the  affection  is  apparently 
converted  into  simple  pleuritis  with  effusion.  In  several  instances  of  this 
kind  which  have  fallen  under  my  observation,  thoracentesis  was  resorted 
to,  and  the  communication  between  the  air-passages  and  pleural  cavity, 
through  the  perforation,  was  resumed  after  the  liquid  was  withdrawn. 

DIAGNOSIS. — "When  this  affection  is  developed  with  marked  symptoms 
in  the  course  of  pulmonaiy  tuberculosis,  its  existence  should  certainly  be 
at  once  suspected ;  but  the  symptoms  are  not  sufficiently  distinctive  of 
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tliis  affection,  as  contrasted  with  simple  pleuritis  and  effusion,  to  warrant 
a  positive  differential  diagnosis.  Moreover,  as  just  stated,  the  affection 
is  sometimes  latent,  the  symptoms  not  warranting  even  the  diagnosis  of 
plouritis.  A  positive  diagnosis,  in  short,  must  be  based  on  physical 
signs,  and  these  arc  usually  easily  obtained  and  very  explicit. 

The  presence  of  air  in  the  pleural  cavity  renders  the  percussion-sound 
purely  tympanitic.  If  the  quantity  of  liquid  be  small  or  moderate,  tym- 
panitic  resonance  may  extend  over  the  whole  of  the  affected  side,  being 
propagated  from  the  level  to  the  bottom  of  the  liquid.  If  the  liquid  be 
large  or  considerable  in  quantity,  dulness  or  flatness  will  be  found  at  the 
base  and  extending  upward  (the  patient  sitting)  to  a  certain  height,  tym- 
panitic resonance  existing  above.  Under  these  circumstances,  the  relation 
of  resonance  and  dulness  or  flatness  will  be  found  to  vary  with  the  changed 
position  of  the  body  of  the  patient.  The  tympanitic  resonance  sometimes 
has  an  amphoric  character. 

Respiratory  sound  is  sometimes  wanting  over  the  whole  of  the  affected 
side.  Over  the  compressed  lung  bronchial  respiration  may  be  found.  The 
ordinary  cavernous  respiration  is  sometimes  heard,  but,  in  most  cases,  am- 
phoric respiration  and  amphoric  voice  or  echo  are  present,  either  limited 
or  diffused  over  the  whole  of  the  affected  side,  and  metallic  tinkling  is 
generally  conjoined.  The  presence  of  these  striking  and  distinctive  signs 
renders  the  diagnosis  easy  and  positive,  taken  in  connection  with  other 
signs. 

Succussion  in  most  cases  develops  a  splashing  sound,  frequently  having 
the  same  kind  of  musical  intonation  as  the  respiration,  voice  and  tinkling 
sounds.  This  proof  of  the  presence  of  air  and  liquid  is  positive  and  rarely 
wanting. 

The  affected  side  is  frequently  dilated,  and  presents  the  same  characters 
as  in  cases  of  dilatation  from  liquid  in  simple  and  suppurative  pleuritis. 

PROGNOSIS. — The  prognosis,  in  cases  of  pleuritis  with  pneumothorax, 
is  always  unfavorable.  In  this  statement  traumatic  cases  are  excluded; 
the  prognosis  in  these  cases  is  generally  favorable.  If  the  affection  be 
connected  with  pulmonary  gangrene,  death  takes  place  invariably  and 
within  a  short  period.  Other  tilings  being  equal,  when  it  occurs  in  the 
course  of  pulmonary  tuberculosis,  a  fatal  termination  is  speedy  in  propor- 
tion to  the  progress  which  the  latter  affection  has  made.  There  is  a  wide 
variation  in  different  cases  as  regards  its  duration  before  a  fatal  ending; 
in  most  cases  it  ends  fatally  within  a  few  days  or  weeks,  but  sometimes 
life  is  prolonged  for  months  or  even  years.  It  may  continue  for  an 
indefinite  period,  the  patient  experiencing  so  little  inconvenience  as  to 
consider  himself  in  good  health.  The  following  remarkable  case  will 
serve  to  verify  this  statement,  and  also  illustrate  the  latency  of  the  affec- 
tion occurring  in  connection  with  tuberculosis: — 

I  received  from  Dr.  J.  II.  11.  Burge,  of  Brooklyn,  N.  Y.,  the  left  lung 
which  he  had  removed  at  a  post-mortem  examination  made  two  or  three 
days  before.  The  patient,  aged  eighteen,  an  accountant,  was  seized,  four 
days  before  his  death,  with  an  acute  affection  which  proved  to  be  pneumo- 
nitis  affecting  the  lower  lobe  of  the  right  lung.  At  the  time  of  the  attack 
he  considered  himself  in  good  health.  He  was  attended  by  Pr.  Burge, 
who  found  the  physical  signs  denoting  pneumonitis,  and  the  affected  lobe 
was  found  after  death  in  the  second  stage  of  this  disease.  On  an  exami- 
nation of  the  chest,  in  addition  to  the  pneumonitis,  Dr.  Burge  discovnvd 
the  signs  of  pneumo-hydrothorax  affecting  the  left  side.  Metallic  tinkling, 
and  amphoric  respiration  and  voice,  were  finely  marked.  The  upper  por- 
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tion  of  the  chest  on  this  side  yielded  a  tympanitic,  and  the  lower  portion 
a  dull  resonance  on  percussion. 

On  inquiry  as  to  the  previous  health,  the  patient  stated  that  he  was 
quite  well  when  attacked  with  the  acute  disease ;  that  is,  four  days  before 
his  death.  On  close  questioning,  however,  it  was  ascertained  that  he  had 
had  a  slight  cough  for  a  year,  but  so  slight  that  he  thought  nothing  of  it. 
He  was  not  conscious  of  any  deficiency  of  breath,  was  not  subject  to  pain 
in  the  side,  and,  in  short,  there  were  no  symptoms  pointing  to  so  grave  an 
affection  as  pleuritis  with  pneumothorax. 

The  left  lung  was  completely  condensed  from  compression.  The  lower 
lobe  was  readily  inflated ;  the  upper  lobe  but  slightly,  owing  to  the  free 
escape  of  air  through  a  perforation  as  large  as  a  crow's  quill,  situated  on 
the  anterior  aspect  of  this  lobe,  about  midway  from  the  upper  to  the  lower 
extremity.  On  closing  the  aperture,  this  lobe  was  readily  inflated.  The 
perforation  was  gaping,  the  orifice  being  surrounded  by  a  cartilaginous 
rim.  On  passing  a  probe  into  the  aperture,  it  entered  a  small  cavity  of 
about  the  side  of  an  American  walnut.  The  cavity  was  smooth  and  lined 
by  a  membrane.  This  was  the  only  cavity  in  the  left  lung,  and  there  were 
no  tuberculous  masses.  The  whole  surface  of  the  lung  was  covered  with 
lymph  dense  and  closely  adherent.  The  pleural  cavity  contained  over  a 
quart  of  turbid  liquid,  which  was  not  fetid.  When  this  side  of  the  chest 
was  opened,  air  escaped  with  force,  emitting  no  fetor.  The  upper  portion 
of  the  right  lung  contained  several  tuberculous  cavities,  the  largest  of  the 
size  of  an  English  walnut ;  also,  small  masses  of  crude  tubercle. 

I  exhibited  the  perforated  lung  at  a  meeting  of  the  New  York  Patho- 
logical Society,  March  27,  1862. 

TREATMENT The  treatment  of  pleuritis  with  pneumothorax,  in  most 

cases,  embraces  only  palliative  and  sustaining  measures.  The  severity  of 
the  pain  and  the  distressing  dyspnoea  frequently  call  urgently  for  measures 
to  procure  relief.  Opium,  soothing  applications  to  the  chest,  and  the 
ethereal  preparations  are  indicated  for  this  object.  The  powers  of  the 
system  are  to  be  sustained  by  tonic  remedies,  alcoholic  stimulants,  and  a 
nutritious  diet.  These  measures  will  generally  only  serve  to  mitigate  the 
sufferings  of  the  patient  and  prolong  life;  and  in  the  rare  cases  in  which 
the  affection  continues  for  months,  or  years,  or  indefinitely,  and  is  not 
incompatible  with  comfortable  health,  there  is  no  special  treatment  to  be 
pursued,  the  main  object  being  to  invigorate  and  support  the  powers  of 
the  system. 

If  the  patient  suffer  greatly  from  dyspnoea  arising  from  dilatation  of  the 
affected  side,  the  chest  may  be  punctured  as  a  palliative  measure.  I  have 
resorted  to  this  operation  to  the  great  relief  of  the  patient.  The  air  will 
be  likely  to  reaccumulate,  and  the  side  become  again  dilated  as  before ; 
but  I  have  known  this  not  to  occur  for  some  weeks,  and  the  operation 
may  be  repeated  as  often  as  called  for  by  the  dyspnoea  arising  from  the 
dilatation. 

Pneumothorax. 

The  term  pneumothorax  denotes  the  presence  of  air,  without  liquid,  in 
the  pleural  cavity.  Under  these  circumstances,  pleuritis  either  does  not 
exist,  or  it  is  circumscribed  and  not  accompanied  by  liquid  effusion.  This 
affection  is  certainly  extremely  rare  ;  its  occurrence  has  been  doubted,  but 
its  existence  is  sufficiently  established.  In  cases  of  pneumothorax,  with- 
out pleuritis,  the  perforation  of  lung  is  not  incident  to  gangrene  or  tuber- 
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culosis,  but  is  probably  connected  generally,  if  not  invariably,  with 
rmpliysi'iua,  which  may  not  be  general,  but  circumscribed.  Emphysema- 
tons  dilatation  of  the  air-cells,  perhaps  confined  to  a  few  lobules  at  the 
nmrgin  of  a  lobe,  or  an  emphysematous  bleb,  may  lead  to  a  minute  rupture 
through  which  air  is  forced,  by  the  acts  of  breathing,  into  the  cavity  of 
tlic  pleura.  The  perforation,  as  remarked  by  Dr.  G-airdner,  may  be  no 
Linger  than  a  piu-hole.  The  presence  of  the  air  does  not  excite  pleuritis, 
but  the  accumulation  may  be  sufficient  to  compress  the  lung  into  a  solid 
mass,  as  iu  pleuritis  with  large  effusion,  dilating  the  affected  side,  and 
removing  the  heart  from  its  normal  situation. 

Pneumothorax,  without  effusion  from  pleuritis,  is  characterized  by  the 
absence  of  the  symptoms  and  signs  denoting  inflammation  and  the  presence 
of  liquid.  The  patient  suffers  chiefly  from  the  mechanical  effects  of  the 
presence  of  air.  These  effects  relate  exclusively  to  the  respiration  and 
circulation.  There  is  little  or  no  febrile  movement ;  the  appetite,  diges- 
tion, and  nutrition  are  not  affected,  and  the  vital  powers  are  maintained. 
If  the  affection  were  to  end  fatally,  it  would  be  by  apnoea,  assuming  that 
pleuritis  is  not  developed  sooner  or  later.  It  is  unquestionable  that  this 
affection  may  end  in  recovery.  Under  the  influence  of  compression,  the 
perforation  may  become  sealed  up  by  a  circumscribed  pleuritis  with  the 
exudation  of  lymph,  or  subsequently  by  the  adhesion  of  the  pleural  sur- 
faces at  the  point  of  perforation,  and  the  luug  again  become  expanded  and 
resume  its  function.  Dr.  Gairdner  has  quoted  the  report  of  a  remarkable 
case  illustrative  of  the  occurrence  of  pneumothorax  without  pleuritis,  and 
of  its  favorable  course  and  termination.1  Dr.  Gairdner  regards  this  case 
as  unique  in  respect  of  the  distinctness  of  the  clinical  facts  on  which  the 
diagnosis  was  based.  A  case  equally  striking,  and  not  less  distinct  as 
regards  the  diagnostic  phenomena,  has  fallen  under  my  observation.  The 
important  points  taken  from  the  history  of  this  case,  which  was  recorded 
very  fully,  are  as  follows : — 

A  Polish  peddler,  aged  29,  was  admitted  into  hospital,  January,  29, 1856. 
He  stated  that  twelve  days  before  his  admission,  being  apparently  in  per- 
fect health,  he  was  attacked  suddenly  with  a  sharp  pain  in  the  region  of  the 
left  nipple,  accompanied  with  shortness  of  breath.  This  occurred  while 
he  was  carrying  his  pack,  which  weighed  about  70  pounds.  He  had  no 
cough  nor  expectoration.  The  pain  soon  disappeared,  but  the  want  of 
breath  obliged  him  to  give  up  his  occupation  and  led  him  to  the  hospital. 
He  was  a  vigorous  man,  weighing  about  175  pounds.  He  presented  a 
healthy  aspect,  complaining  only  of  deficiency  of  breath  on  exercise.  This 
difficulty  did  not  prevent  him  from  being  up  and  walking  freely  about  the 
Ward. 

The  left  side  was  dilated,  and  the  intercostal  depressions  obliterated  ; 
the  resonance  over  this  side  was  purely  tympanitic,  and  auscultation  fur- 
nished a  well-marked  amphoric  echo  without  any  respiratory  sound.  Sub- 
sequently amphoric  respiration  became  extremely  well  marked,  together 
with  metallic  tinkling.  The  heart-sounds  showed  the  heart  to  be  to  the 
right  of  the  sternum. 

After  a  month  there  was  considerable  improvement  as  regards  the  defi- 
ciency of  breath  on  exercise.  The  dilatation  of  the  left  side  was  no  longer 
apparent,  and  the  intercostal  depressions  became  visible  ;  vesicular  respi- 
ration extended  from  the  summit  to  the  nipple,  and  the  amphoric  sounds, 
with  the  metallic  tinkling,  had  disappeared. 

Three  weeks  afterward,  the  patient  felt  sufficiently  improved  to  leave 
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the  hospital  and  return  to  his  occupation.  The  respiratory  murmur  on 
the  left  side  was  feeble,  but  everywhere  appreciable,  with  no  abnormal  modi- 
fication, save  in  intensity,  and  no  amphoric  sounds.  The  impulse  of  the 
heart  was  felt  on  the  left  side  of  the  sternum. 

The  patient  consulted  me  a  month  after  his  discharge  from  the  hospital. 
He  had  returned  to  his  occupation  of  peddling,  carrying  his  pack  on  his 
back  as  before.  He  had  experienced  no  difficulty  from  want  of  breath 
until  three  days  before  his  visit  to  me  ;  but  for  three  days  the  deficiency 
of  breath  on  exercise  had  been  considerable.  On  examination  of  the  chest, 
the  left  side  was  everywhere  tympanitic  ;  there  was  no  respiratory  mur- 
mur on  that  side,  and  the  heart  was  on  the  right  side  of  the  sternum.  No 
amphoric  sounds.  He  complained  of  nothing  but  the  want  of  breath ; 
excepting  this,  he  was  well. 

I  did  not  see  the  patient  afterward  for  eleven  months.  At  the  end  of 
that  time  he  called  to  see  me  with  another  patient.  After  his  former  call 
upon  me,  he  gave  up  peddling  and  became  a  farm-laborer.  •  He  now  ap- 
peared and  reported  himself  to  be  perfectly  well.  The  respiratory  mur- 
mur was  everywhere  heard  over  the  left  side,  but  was  slightly  weaker  than 
on  the  right  side.  The  apex-beat  of  the  heart  was  in  its  normal  situation. 
The  left  side  latterly  and  posteriorly  presented  to  the  eye  slight  con- 
traction. 

This  was  evidently  a  case  of  simple  pneumothorax,  without  pleuritis. 
A  pin-hole  perforation  at  a  weak  point,  or  the  rupture  of  an  emphysema- 
tous  bleb,  probably  took  place  under  the  muscular  exertion  of  carrying 
his  pack.  He  had  nearly  recovered  when,  on  resuming  his  occupation, 
the  perforation  was  reopened,  and  the  pneumothorax  reproduced.  Re- 
covery again  took  place,  and  after  the  lapse  of  several  months,  appeared 
to  be  permanent. 

A  sufficient  number  of  cases  of  pneumothorax,  without  pleuritis,  to  serve 
as  a  basis  for  the  clinical  history  and  prognosis,  are  not  yet  available. 
The  infrequency  of  the  affection  is  such,  that  the  collection  of  a  considera- 
ble number  of  cases  for  analysis  cannot  soon  be  expected.  The  case  just 
given,  and  the  case  recently  reported  by  Gairdner,  go  to  show  that  a  favor- 
able prognosis  may  be  entertained. 

As  regards  treatment,  it  is  obvious  that  no  special  course  of  medication 
is  called  for.  The  compression  of  lung  probably  favors  the  healing  up  of 
the  perforation,  so  that  it  would  not  be  advisable  to  puncture  the  chest  in 
order  to  allow  the  air  to  escape.  Active  exercise  or  muscular  efforts,  as 
in  straining,  are  to  be  avoided,  not  only  during  the  continuance  of  the 
affection,  but  for  some  time  after  recovery,  lest  the  orifice  may  be  reopened, 
as  in  the  case  just  detailed.  Soothing  embrocations  to  the  chest  will  be 
useful  as  palliatives ;  but  nothing  can  be  gained  by  active  counter-irrita- 
tion. A  nutritious  diet  may  be  allowed.  Cathartics,  diuretics,  and  rube- 
facients  are  not  indicated. 

Circumscribed  Pleuritis. 

The  frequency  with  which  pleuritic  adhesions,  over  a  limited  area,  are 
found  after  death,  is  proof  that  circumscribed  pleuritis  often  occurs.  But 
the  inflammation  which  results  in  these  adhesions  is  often  subacute,  and 
generally  occurs  without  giving  rise  to  much  pain  or  other  disturbance. 
As  already  stated,  circumscribed  pleuritis  is  secondary  to  some  pulmonary 
affection,  especially  tuberculous  disease  and  pneumohitis,  and  it  differs 
from  a  primary  general  pleuritis  in  not  giving  rise  to  pleuritic  effusion. 
Fibrinous  exudation  is  sometimes  small,  and,  perhaps,  may  be  altogether 
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absent,  the  adhesions  taking  place  purely  by  a  hyperplasia  or  proliferation 
of  the  connective  tissue.  Limited  to  the  pleura  investing  the  diaphragm 
(diaphragmatic  or  phrenic  pleuritis),  inflammation  is  supposed  to  give 
rise  to  symptoms  which  are  distinctive,  viz.,  hiccough,  attended  with  pain, 
and  pain  referable  to  the  diaphragm  in  the  acts  of  coughing.  It  may  be 
doubted,  however,  if  these  symptoms  are  sufficient  to  mark  the  situation 
of  inflammation,  or  to  distinguish  inflammation  from  pleurodyuia.  If, 
from  the  symptoms,  circumscribed  pleuritis  be  suspected,  the  treatment 
indicated  embraces  moderate  counter-irritation,  soothing  applications  to 
the  chest,  and  anodyne  remedies.  It  may  fairly  be  doubted  whether  acute, 
primary  pleuritis  be  ever  circumscribed.  The  successive  attacks  of  cir- 
cumscribed pleuritis  which  occur  during  the  progress  of  pulmonary  tuber- 
culosis, and  which  lead  to  firm  adhesions,  are  seldom  accompanied  by 
much  pain,  and  only  call  for  palliative  measures. 

Circumscribed  collections  of  sero-fibrinous  or  purulent  liquid  are  usually, 
if  not  always,  preceded  by  general  pleuritis  which  has  led  to  the  adhesions 
surrounding  the  space  in  which  the  liquid  is  contained.  These  collections 
may  be  situated  at  the  lower  part  of  the  chest,  between  the  lung  and  dia- 
phragm, or  between  the  lobes.  The  previous  history  and  the  appearances 
of  the  chest  will  generally  show  the  prior  existence  of  general  pleuritis. 
The  diagnosis  of  circumscribed  collections  of  liquid  is  not  always  easy. 
For  the  physical  signs,  the  reader  is  referred  to  works  which  treat  more 
fully  of  thoracic  diseases.  The  treatment  embraces  the  measures  for  pro- 
moting absorption  ;  and,  if  there  be  grounds  to  suppose  that  the  liquid  is 
purulent,  after  this  fact  is  demonstrated  by  means  of  the  exploring  trocar, 
it  may  be  advisable  to  effect  the  removal  of  the  liquid  by  paracentesis. 

Hydrothorax. 

Hydrothorax,  using  the  term  correctly,  is  not  a  variety  of  pleuritis,  but 
it  is  noticed  in  this  connection  because,  so  far  as  certain  symptoms  and 
physical  signs  are  concerned,  it  has  points  in  common  with  pleuritis  accom- 
panied by  liquid  effusion.  In  the  proper  sense  of  the  term,  it  denotes  a 
dropsical  affection.  The  effused  liquid  is  serum  devoid  of  lymph.  The 
effusion  is  not  a  result  of  inflammation  or  any  other  affection  of  the  pleu- 
ral  membrane,  but  proceeds  from  the  conditions,  relating  to  the  blood  and 
circulation,  on  which  dropsical  effusion  in  other  situations  depends.  It 
very  rarely  occurs  alone,  but  is  generally  an  element  of  general  dropsy ; 
that  is,  dropsical  effusion  exists  at  the  same  time  in  the  peritoneal  cavity 
and  in  the  subcutaneous  areolar  tissue,  the  latter  constituting  either 
oedema  or  anasarca.  As  a  rule,  in  cases  of  general  dropsy,  the  hydro- 
thorax  is  subsequent  to  the  anasarca  and  to  hydroperitoneuni. 

The  signs  which  denote  the  presence  of  liquid  in  the  pleural  cavity  are 
alike  applicable  to  inflammatory  and  dropsical  effusion.  The  proof  afforded 
by  the  change  of  level  of  the  liquid,  corresponding  with  changes  of  the 
position  of  the  body,  is  more  constantly  available  in  hydrothorax,  because 
lymph  is  not  present  to  agglutinate  the  pleural  surfaces  and  lead  to  per- 
manent adhesions.  But  the  distinctive  feature  of  this  affection  is  the 
existence  of  effusion  in  both  pleural  cavities.  Hydrothorax  is  bilateral, 
provided  the  pleural  cavity  on  one  side  be  not  abolished  by  universal 
adhesions  due  to  a  previous  attack  of  pleuritis,  whereas,  pleuritis,  when 
it  is  primary,  is  unilateral.  The  amount  of  dropsical  effusion,  however, 
in  both  sides,  is  generally  not  uniform.  It  is  not  uncommon  to  find  in  the 
pleural  cavity  on  one  side  a  quantity  of  liquid  considerably  larger  than  is 
contained  in  the  cavity  on  the  other  side.  It  may  then  be  laid  down  as  a 
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rule,  that,  if  the  physical  signs  show  the  presence  of  liquid  in  both  sides, 
and  general  dropsy  coexist,  the  affection  is  hydrothorax.  A  friction 
murmur  is,  of  course,  not  developed  in  this  affection. 

Symptoms  denoting  inflammation,  viz.,  pain,  cough,  febrile  movement, 
do  not  belong  to  the  clinical  history  of  hydrothorax.  The  respirations 
are  increased  in  frequency,  and  the  patient  suffers  from  deficiency  of  breath, 
or  d3'spnoea,  in  proportion  to  the  amount  of  dropsical  effusion.  Existing 
in  both  sides,  it  is  obvious  that  the  embarrassment  of  respiration  will  be 
the  same  as  if  all  the  liquid  were  in  one  pleural  cavity,  and  twice  as  much 
as  if  the  effusion  in  one  side  were  unaccompanied  by  an  equal  effusion  in 
the  other  side.  If  there  be  considerable  effusion,  dyspnoea  will  be  marked, 
amounting  perhaps  to  orthopno3a,  and  death  by  apncea  may  be  due  to  the 
amount  of  effusion.  Cardiac  lesions,  producing  obstruction  of  the  mitral 
orifice,  especially  favor  the  occurrence  of  hydrothorax,  after  these  lesions 
have  led  to  dilatation  of  the  right  cavities  of  the  heart. 

The  measures  of  treatment  in  hydrothorax  are  those  indicated  in  gene- 
ral dropsy,  and  these  need  not  be  considered  in  this  connection.  It  is 
rarely  the  case  that  the  affection  occurs  under  circumstances  calling  for 
paracentesis.  This  operation,  however,  is  admissible,  as  a  palliative 
measure,  if  the  amount  of  effusion  be  sufficientl}'  large  to  occasion  great 
suffering  or  endanger  life.  I  have  resorted  to  it  in  a  case  in  which  the 
danger  of  death  by  apnoea  was  imminent,  great  temporary  relief  being  ob- 
tained by  it,  and  the  life  of  the  patient  being  apparently  prolonged.  As 
there  is  no  obstacle  to  the  expansion  of  the  compressed  lung  in  cases  of 
hydrothorax,  all  the  effused  liquid  may  be  at  once  removed  without  the 
distress  which  is  apt  to  accompany  the  operation  of  thoracentesis  in  cases 
of  pleurisy. 

It  should  be  added  that  in  some  cases  in  which  it  is  dependent  on  mitral 
obstruction,  hydrothorax  is  greatly  out  of  proportion  to  the  amount  of 
dropsical  effusion  in  other  situations ;  and  I  have  repeatedly  observed 
prompt,  complete,  and  permanent  relief  procured  by  the  hydragogue  ope- 
ration of  elaterium  in  these  cases. 


CHAPTEE  IY. 
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Seat  of  the  Inflammation.  Varieties.  Acute  Lobular  Pneumonitis— Anatomical  Characters- 
Laws  of  the  Disease— Clinical  History— Pathological  Character— Causation  — Diagnosis  — 
Prognosis. 

HAVING  considered  in  the  preceding  chapters  inflammation  affecting 
the  serous  membrane  investing  the  lungs,  inflammation  seated  in  the 
pulmonary  substance  or  parenchyma  is  next  to  be  considered.  The  latter 
is  called  pneumonitis,  or  pneumonia.  Pneumonia  is  the  name  commonly 
used  ;  pneumonitis,  however,  is  the  name  used  in  this  work  in  comformity 
with  the  plan  of  distinguishing  inflammatory  affections  by  the  suffix  itis. 
The  question  at  once  arises,  what  constitutes  the  parenchyma,  or  substance 
of  the  lungs.  These  terms  relate  to  the  air-cells,  vesicles,  or  alveoli, 
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together  with  the  bronchioles  or  terminal  bronchial  branches.  They  are 
lined  l>y  a  membrane  differing  materially  from  the  mucous  membrane 
lining  the  successive  divisions  of  the  bronchial  tubes.  The  membrane 
which  lines  the  air-cells  and  bronchioles  is  distinguished  by  its  tenuity, 
by  the  absence  of  mucous  follicles,  and  by  a  change  of  epithelium  from 
the  cylindrical  and  ciliated  to  the  squamous,  pavement,  or  tessellated 
variety.  The  air-cells  and  bronchioles  makeup  the  lobules,  and  these, 
unite!!  I  by  means  of  areolar  tissue,  constitute  the  lobes  into  which  each  of 
the  two  lungs  is  divided.  In  acute  pueumonitis,  the  membrane  lining  the 
air-cells  and  bronchioles  is  inflamed.  The  differences'  in  the  structure  of 
this  membrane,  as  compared  with  the  bronchial  mucous  membrane,  to- 
gether with  a  difference  of  function,  will  serve  to  account  for  the  fact  that 
the  inflammation  in  pneumonitis  may  be  limited  to  the  pulmonary  sub- 
stance, and,  also,  the  fact  that  in  bronchitis  the  inflammation  rarely  extends 
to  the  pulmonary  parenchyma.  This  is  in  accordance  with  a  patho- 
logical law,  viz.,  that  inflammation  of  a  structure  does  not,  as  a  rule, 
extend  to  another  structure,  however  proximate,  which  has  important 
anatomical  differences,  or  which  differs  as  regards  its  functions.  Some 
striking  examples  of  conservatism  in  disease  will  be  found  to  hinge  upon 
this  pathological  law.  The  fact,  also,  that  the  lining  membrane  of  the 
air-colls  is  not,  strictly  speaking,  a  mucous  membrane  (since  it  is  devoid 
of  mucous  follicles)  will  account  for  important  differences  pertaining  to 
the  inflammatory  products  of  pneumonitis  when  compared  with  bronchitis 
and  other  mucous  inflammations.  The  relation  of  the  air-cells  to  the 
terminal  branches  of  the  pulmonary  artery  is  also  involved  in  the  patho- 
logical phenomena  of  inflammation  of  the  parenchyma  o£  the  lungs. 

Acute  pneumonitis,  when  it  is  not  a  complication  of  an  existing  pulmo- 
nary disease,  usually  affects,  at  least,  an  entire  lobe ;  and  this  extension 
of  inflammation  is  expressed  by  the  term  lobar  pneumonitis.  Developed 
in  the  course  of  another  pulmonary  disease,  it  may  be  more  or  less 
limited.  When  limited  to  a  portion  of  a  lobe,  it  may  be  distinguished  as 
circumscribed  pneumonitis. 

A  distinct  section  will  be  devoted  to  chronic  pneumonitis ;  and  under 
this  head  will  be  noticed  induration,  sclerosis  of  the  lung,  together  with 
anthracosis,  siderosis,  and  pigment  or  brown  induration.  The  terms 
lobular  and  disseminated  pneumonitis  have  been  used  to  denote  an  affec- 
tion of  isolated  lobules,  more  or  less  in  number,  in  both  lungs.  This  will 
form  the  heading  of  a  separate  section,  which  will  embrace  some  account 
of  atelectasis  and  collapse  of  pulmonary  lobules.  Acute  lobar  pneumo- 
nitis will  be  first  considered.  By  German  writers,  this  affection  is  called 
croupous  pneumonitis ;  and,  by  some  French  writers,  fibrinous  pneu- 
monitis. 

Acute  Lobar  Fneumonitis. 

ANATOMICAL  CHARACTERS.  —  The  first  appreciable  change  resulting 
from  acute  inflammation  is  the  same  here  as  in  other  situations,  viz.,  an 
abnormal  accumulation  of  blood,  or  hyperannia,  due  to  active  congestion 
or  engorgement.  The  inflamed  portion  of  the  lung  is  heavier  than  in  its 
healthy  state  ;  on  section,  the  cut  surfaces  present  a  dark  appearance,  and 
blood  flows  in  abundance,  together  with  serous  liquid  more  or  less  frothy. 
It  would  not  be  easy  to  discriminate  between  hypenvmia  arising  from 
inflammation  and  that  due  to  hypostatie  congestion,  by  the  appearances. 
But  tlic  latter  affects  the  portions  which  are  dependent  and  is  not  limited 
to  one  lung,  whereas  the  former  is  confined  to  one  side  and  not  always 
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limited  to  the  position  into  which  the  blood  would  accumulate  by  gravi- 
tation. The  hyperasmia  does  not  prevent  air  from  entering  the  air-cells. 
Into  the  latter,  however,  soon,  or  from  the  first,  is  effused  a  little  albu- 
minous liquid.  This  condition  lasts  but  for  a  short  period. 

Exudation  speedily  follows.  A  coagulating  material  escapes  from  the 
blood,  and  coagulates  within  the  air-cells.  The  cells  are  filled  and  dis- 
tended with  the  exuded  matter.  They  cease  to  contain  air.  The  lung  is 
solidified,  presenting  an  appearance  not  unlike  that  of  the  liver,  and  hence 
this  condition  has  been  called  hepatization.  In  this  condition  usually  the 
lung  contains  but  little  blood,  and  presents  a  pale,  anaemic  aspect ;  hence 
the  term  red  hepatization  is  inaccurate.  The  red  coloration,  when  present, 
denotes  an  unusual  proportion  of  the  red  globules  in  the  exudation  within 
the  cells.  Closely  examined,  the  cut  surfaces  have  a  granular  appearance. 
When  the  hepatized  part  is  divided,  more  or  less  liquid  escapes  and  con- 
tains no  air  bubbles.  The  substance  of  the  lung  is  softened,  breaking 
down  under  the  pressure  of  the  finger  more  readily  than  in  its  healthy 
state  ;  that  is,  it  is  more  friable.  Its  weight  is  much  increased ;  a  single 
lobe  solidified  by  inflammatory  exudation  increases  in  weight  from  one  to 
two  pounds,  and  an  entire  lung  solidified  may  acquire  an  additional  weight 
of  four  pounds.  This  increase  in  weight  is  due,  not  to  an  accumulation 
of  blood,  which  is  less  than  in  health,  but  to  the  amount  of  solid  matter 
withdrawn  from  the  blood.  Owing  to  the  absence  of  air,  portions  of  the 
solidified  lung  sink  when  thrown  into  water.  The  volume  of  the  affected 
lobe  or  lobes  is  large  in  proportion  to  the  amount  of  exudation,  and  no 
collapse  occurs  when  the  chest  is  opened.  Examined  with  the  microscope, 
the  substance  blocking  up  the  air-cells  is  found  to  be  composed  of  mole- 
cular matter  which  is  probably  amorphous  fibrin  or  lymph  in  a  granular 
form,  epithelium,  fatty  granules,  blood  disks,  and  leucocytes. 

If  the  progress  of  the  disease  be  favorable,  the  exudation  is  removed 
mainly  or  exclusively  by  absorption.  It  may  be  absorbed  with  great 
rapidity.  The  statement  by  Rindfleisch,  and  others,  that  the  greater  part 
of  the  exudation  is  expectorated,  is  certainly  incorrect.  The  matter  ex- 
pectorated, in  general,  bears  no  proportion  to  the  quantity  of  exudation ; 
and  cases  are  not  rare  in  which  the  exudation  disappears  without  any 
expectoration.  After  its  removal,  the  air-cells  are  found  to  have  sus- 
tained no  damage.  The  pulmonary  structure  remains  intact  while  the 
exudation  remains,  and  its  functional  capacity  is  fully  restored  after  the 
exudation  disappears.  The  circulation,  too,  is  again  restored  as  in  health, 
and  the  recovery  ofvthe  affected  part  is  complete. 

If  the  progress  of  the  disease  be  unfavorable,  absorption  of  the  morbid 
products  within  the  air-cells  does  not  take  place,  and  the  affected  lobe  or 
lobes  are  infiltrated  with  liquefied  fibrin  and  pus.  This  condition  is  called 
purulent  infiltration.  The  lung  presents  a  grayish  appearance.  When 
divided,  a  purulent  liquid  flows  freely  from  the  cut  surfaces.  The  sub- 
stance is  much  softened,  breaking  down  on  slight  pressure.  Occasionally, 
collections  of  pus  take  place  forming  pulmonary  abscesses.  Gangrene  of 
the  affected  portion  of  lungs  sometimes  occurs,  but  this,  as  well  as  the 
occurrence  of  abscess,  is  extremely  rare. 

Pleuritls,  limited  to  the  affected  lobe  or  lobes,  usually  occurs  and  is 
developed  coincidently  with  the  pneumonitis.  In  a  small  proportion  of 
cases  the  concurrent  pleuritis  is  wanting.  It  varies  much  in  degree  in 
different  cases,  being  sometimes  slight  and  sometimes  severe.  The  exu- 
dation of  lymph  on  the  pleuritic  surface  over  the  affected  lobe  or  lobes, 
varies  in  amount.  Much  liquid  effusion  into  the  pleural  cavitj-  occurs 
only  as  an  exception  to  the  rule ;  the  pleuritis,  in  most  cases,  is  circum- 
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scribed  and  dry.  The  terms  peripneumonia  and  pleuropneumonia  denote 
tin-  coexistence  of  pleuritis  and  pneumonitis.  inasmuch  as  pleuritis  is 
yen  rarely  wanting,  these  terms  are  applicable  to  nearly  all  cases  of  pneu- 
monitis.  They  may,  however,  be  applied  to  distinguish  cases  in  which 
the  pk'iiritis  is  unusually  prominent  and  attended  with  more  or  less  liquid 
ell'usion.  It  is  quite  unnecessary  to  consider  these  terms  as  denoting  a 
distinct  variety  of  pneumonitis. 

More  or  less  bronchitis,  affecting  the  bronchial  tubes  within  the  affected 
lobe  or  lobes,  usually  exists  with  pneumonitis.  In  some  cases,  however, 
the  pneumonitis  passes  through  its  whole  course  without  affording  any 
evidence  of  this  limited  bronchitis.  Bronchitis  affecting  the  bronchial 
tubes  of  both  lungs  is  sometimes,  but  rarely,  present  with  pneumonitis. 
When  these  two  affections  are  combined,  it  is  accidental ;  bronchitis,  as 
the  primary  affection,  does  not  tend  to  the  development  of  pneumonitis, 
and  the  latter  has  no  tendency  to  give  rise  to  bronchitis  save  within  the 
affected  lobe  or  lobes. 

To  the  foregoing  sketch  of  the  anatomical  characters  may  be  added 
certain  laws  of  the  disease,  which  are  best  presented  in  this  connection. 
One  of  these  relates  to  the  situation  of  the  disease.  Pneumonitis  attacks, 
in  the  great  majority  of  cases,  the  lower  lobe,  and  the  lower  lobe  of  the 
right,  oftener  than  of  the  left,  lung.  Exceptionally,  it  sometimes  attacks 
primarily  an  upper  lobe,  and  in  these  cases,  as  a  rule,  the  disease  is  more 
severe ;  but  to  this  rule  there  are  exceptions.  The  disease  very  rarely, 
if  ever,  attacks  two  lobes  simultaneously,  but  it  invades,  not  infrequently, 
in  succession  a  second  and  even  a  third  lobe.  The  inflammation  does  not 
extend  from  one  lobe  to  another,  but,  whenever  a  new  lobe  is  affected,  it 
is  the  seat  of  a  new  invasion.  The  lobes  of  one  lung  may  be  successively 
invaded,  or  a  single  lobe  on  both  sides ;  or,  an  entire  lung  being  first 
affected,  a  lobe  of  the  other  lung  may  be  attacked.  In  the  two  latter 
cases  the  pneumonitis  is  said  to  be  double. 

The  inflammation  extends  at  least  over  an  entire  lobe,  as  the  name  lobar 
pneumonitis  implies,  in  the  great  majority  of  cases.  There  are  exceptions 
to  this  rule.  I  have  known  some  instances  in  which  the  physical  signs 
clearly  showed  the  occurrence  of  inflammation  extending  over  a  limited 
area,  without  any  evidence  of  the  circumscribed  pneumonitis  being  a  com- 
plication of  any  other  pulmonary  disease.  In  a  lobe  invaded  secondarily, 
that  is,  one  lobe  being  already  affected,  the  inflammation  is  sometimes 
found  after  death  to  have  extended  over  a  portion  only  of  the  lobe.  This 
fact  I  have  repeatedly  noted,  but,  perhaps,  had  the  life  of  the  patients 
been  prolonged,  the  whole  of  the  lobe  would  have  been  affected. 

The  whole  of  the  lobe  first  invaded  is  not  at  once  affected.  The  inflam- 
mation begins  at  a  certain  point,  or  at  several  distinct  points,  and  extends 
from  lobules  to  lobules  until  the  entire  lobe  is  involved.  The  point  or 
points  of  departure  may  be  at  either  the  upper  or  lower  extremity  of  the 
lobe,  and  at  either  the  superficies  or  centre  of  the  lobe.  The  diffusion  of 
the  inflammation  over  the  lobe  takes  place  with  more  or  less  rapidity ; 
sometimes  a  few  hours  suffice,  but  in  some  cases  it  occupies  several  da3's. 
The  progress  of  the  solidification  from  the  exudation  may  be  determined 
very  accurately  from  day  to  day,  or  from  hour  to  hour,  by  means  of 
physical  siirns. 

The  inflammation  very  rarely  ends  with  the  occurrence  of  engorgement 
only,  without  exudation.  Solidification  almost  always  occurs,  and,  when 
the  inflammation  is  not  secondary  to  another  pulmonary  disease,  usually 
extends  over  to  the  lobe  or  lobes  invaded. 

With  respect  to  the  situation  and  extent  of  the  affection,  the  following 
12 
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are  the  results  of  an  analysis  of  121  cases  r1  In  29  cases  it  was  limited  to 
the  lower  lobe  of  the  right,  and  in  25  cases  to  the  lower  lobe  of  the  left 
lung.  It  extended  over  the  whole  of  the  right  lung  in  27,  and  over  the 
whole  of  the  left  lung  in  9  cases.  It  was  limited  to  the  upper  lobe  of  the 
right  lung  in  8,  and  to  the  upper  lobe  of  the  left  lung  in  3  cases.  It  was 
seated  in  the  lower  lobe  of  both  lungs  in  8  cases. 

CLINICAL  HISTORY. — The  division  of  the  career  of  acute  pneumonitis 
into  stages  is  based  upon  differences  as  regards  the  anatomical  characters 
at  different  periods  of  the  disease.  The  first  stage  embraces  the  period 
during  which  the  affected  lobe  is  in  the  state  of  active  congestion  or  en- 
gorgement. This  stage  is  called  the  stage  of  engorgement.  The  disease 
is  considered  as  passing  into  the  second  stage  when  the  affected  lobe,  or 
a  greater  part  of  it,  has  become  solidified  by  the  inflammatory  exudation. 
This  stage  is  called  the  stage  of  solidification  or  hepatization.  In  the 
third  stage  the  affected  lobe  is  in  one  of  two  conditions.  If  the  disease 
pursue  a  favorable  course,  the  third  stage  begins  when  it  is  evident  that 
absorption  of  the  exuded  matter  is  going  on,  and  convalescence  takes  place 
during  this  period.  This  may  be  called  the  stage  of  resolution.  If  the 
disease  pursue  an  unfavorable  course,  the  third  stage  is  one  of  suppuration 
or  purulent  infiltration,  and  this  stage  may  be  called  the  purulent  or  sup- 
purative  stage.  If  this  stage  occur,  the  disease  generally  ends  fatally. 

The  duration  of  each  of  these  stages  varies  much  in  different  cases. 
The  stage  of  engorgement  may  last  but  for  a  few  hours.  I  have  known 
an  entire  lobe  to  be  solidified  by  two  pounds  of  exudation  matter,  as  de- 
termined after  death,  in  less  than  twelve  hours.  Not  infrequently  this 
stage  does  not  extend  beyond  twenty-four  hours.  But  sometimes  the 
solidification  occupies  two,  three,  or  four  days,  and  in  some  cases  it  occu- 
pies even  a  longer  period.  In  the  majority  of  cases  this  stage  is  from 
twenty-four  to  forty-eight  hours  in  duration.  The  stage  of  solidification 
may  also  be  of  short  duration.  I  have  known  resolution  to  commence 
and  make  considerable  progress  in  twenty  hours.  But  its  commencement 
may  not  be  evident  for  two,  three,  or  four  days,  or  even  for  a  consider- 
ably longer  period.  In  the  majority  of  cases  the  duration  of  this  stage 
is  from- two  to  four  days.  The  stage  of  resolution  is  still  more  variable. 
There  is  a  notable  difference  in  different  cases  as  regards  the  rapidity  or 
slowness  with  which  the  solidifying  deposit  is  removed.  It  is  very  rarely 
the  case  that  the  resolution  is  completed  in  less  than  three  or  four  days, 
and  generally  eight  or  ten  days  are  required.  In  some  cases  two  or  three 
weeks  elapse  before  the  air-cells  are  restored  to  their  normal  condition, 
and  occasionally  the  resolving  process  is  even  more  protracted.  If  the 
disease  pass  into  the  purulent  stage,  death  usually  takes  place  within  a 
few  days  ;  but  if  the  disease  ends  in  recovery,  many  days  and  perhaps 
weeks  elapse  before  the  normal  condition  is  restored. 

In  the  great  majority  of  cases,  acute  pneumonitis  commences  with  a 
well-pronounced  chill,  frequently  accompanied  by  rigors.  The  thermome- 
ter in  the  axilla  at  this  period  of  the  disease  shows  an  increase  of  the 
temperature  of  the  body,  although  coldness  exists  as  a  subjective  symp- 
tom. The  invasion  is  usually  abrupt,  with  few  or  no  premonitions.  The 
attack  is  apt  to  occur  during  the  night.  Coincident  with,  or  speedily 
following  the  chill,  is  the  occurrence  of  pain.  The  pain  is  frequently 
severe.  It  is  acute,  lancinating,  and  in  all  respects  identical  with  the  pain 

1  Clinical  Report  on  Pneumonia,  based  on  an  Analysis  of  133  Cases.  By  the 
Author.  Vide  American  Journal  of  the  Medical  Sciences,  January,  1861. 
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in  acute  plouritis.  It  proceeds,  certainly  in  most  cases,  from  the  pleuritis 
developed  in  conjunction  with  the  pneumonitis.  As  a  rule,  the  intensity 
of  the  pain  is  in  proportion  to  the  amount  of  coexisting  pleuritis ;  but  it 
is  true  alike  of  pleuritis  thus  developed  as  a  complication  and  when  it 
occurs  primarily  that  it  is  sometimes  attended  with  little  or  no  pain. 
Cases  of  pneumonitis  differ  considerably  as  regards  this  symptom ;  it  may 
be  quite  prominent,  or  present  in  a  moderate  degree,  or  altogether  wanting. 
The  pain  is  usually  referred  to  a  circumscribed  space  at  or  near  the  nipple 
of  the  affected  side.  This  limitation  of  the  pain  is  a  point  distinctive  of 
pneumonitis  as  compared  with  pleuritis. 

Cough  is  usually  present  at,  or  soon  after,  the  invasion.  It  is  more  or 
less  prominent.  It  is  sometimes  wanting.  It  is  painful  in  proportion  as 
pain  is  a  prominent  symptom  irrespective  of  the  cough.  The  cough  is 
frequently  accompanied  by  expectoration.  The  matter  at  first  expecto- 
rated is  scanty,  transparent,  and  viscid ;  and,  in  a  certain  proportion  of 
cases,  it  soon  assumes  characters  which  are  highly  distinctive  of  the  dis- 
ease. It  becomes  semi-transparent,  adhesive,  and  has  a  reddish  tint  like 
that  of  iron  rust ;  hence  it  is  commonly  known  as  the  rusty  expectoration. 
This  appearance  is  due  to  a  small  quantity  of  blood  which  has  become 
intimately  mixed  with  the  matter  in  its  passage  from  the  smaller  to  the 
larger  bronchial  tubes.  The  adhesiveness  is  such  that  when  a  consider- 
able quantity  has  accumulated,  it  adheres  so  closely  to  the  bottom  of  the 
vessel  as  to  remain  when  the  vessel  is  inverted.  The  rusty  expectoration 
is  by  no  means  uniformly  present.  Sometimes  it  is  semi-transparent  and 
adhesive  without  the  reddish  tint.  It  has  sometimes  a  yellowish  tint  as 
if  mixed  with  a  little  bile,  which,  however,  is  not  the  fact.  It  sometimes 
contains  blood  in  abundance ;  and  when  the  blood  is  of  a  dark  color  it 
gives  rise  to  what  is  called  the  prune-juice  expectoration.  It  is  to  be 
borne  in  mind  that  expectoration,  in  some  cases  of  pneumonitis,  is  entirely 
wanting. 

Febrile  movement  occurs  with  the  invasion,  together  with  pain  in  the 
head,  loss  of  appetite,  thirst,  prostration,  heat  of  skin,  etc.  The  pulse 
varies  much  in  frequency  in  different  cases,  ranging  from  80  to  120,  and 
is  more  or  less  full  and  hard.  The  thermometer  in  the  axilla  indicates 
more  or  less  increase  of  heat,  the  increase,  in  mild  cases,  not  exceeding 
104°  F. ;  an  increase  above  this  amount  always  denotes  great  severity 
of  the  disease.  A  sudden  increase  of  temperature  denotes  the  invasion 
of  a  new  lobe  or  some  intercurrent  affection.  Cases  differ  greatly  as  re- 
gards the  symptoms  of  general  or  constitutional  disturbance,  the  system 
being  much  more  tolerant  of  the  disease  in  some  persons  than  in  others. 

The  respirations  are  increased  in  frequency.  This  may  depend  on  the 
pleuritic  pain  if  it  be  marked,  and  also  on  the  interruption  of  the  function 
of  haematosis  in  the  portion  of  lung  affected. 

These  are  the  important  symptoms  belonging  to  the  clinical  history  at 
the  commencement  and  during  the  first  stage  of  the  disease.  During  the 
stage  of  solidification,  the  symptoms  undergo  some  changes.  Pain,  if  it 
have  existed,  diminishes  or  ceases.  Cough  and  expectoration  continue, 
but  the  cough  is  less  hard  and  painful,  and  the  expectoration  is  effected 
with  more  facility.  The  matter  expectorated  loses  its  rusty  appearance, 
becomes  opaque,  less  adhesive,  and  more  abundant.  It  is  now  the  expec- 
toration of  resolving  bronchitis.  It  is  furnished  chiefly  by  the  bronchial 
tubes  within  the  affected  portion  of  lung,  and  is  abundant  in  proportion 
as  the  bronchial  mucous  membrane  is  involved  in  the  inflammation.  On 
microscopical  examination  of  the  sputa,  fibrinous  casts  of  the  minute 
bronchial  tubes  may  be  found.  The  febrile  movement  continues,  but  with 
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diminished  intensity.  The  pulse  in  this  stage  may  be  small  and  deficient 
in  strength,  especially  if  more  than  one  lobe  be  involved,  owing  to  the 
obstruction  to  the  pulmonary  circulation,  which  diminishes  the  quantitj^  of 
blood  received  from  the  lungs  by  the  left  auricle ;  and  owing  also  to  the 
amount  of  material  withdrawn  from  the  blood  and  deposited  in  the  air- 
cells.  The  respirations  are  still  increased  in  frequency  in  consequence  of 
the  solidified  portion  of  lung  taking  no  part  in  the  respiratory  function. 

These  are  the  modifications  of  the  symptoms,  assuming  a  single  lobe 
only  to  be  affected  and  that  the  course  of  the  disease  is  favorable.  The 
invasion  of  another  lobe  is  rarely  accompanied  by  a  chill.  The  febrile 
movement  persists  or  is  increased,  and  the  respirations  become  more  fre- 
quent, accompanied  perhaps  by  labor  of  breathing,  marked  dilatation  of 
the  alse  nasi,  and  dyspnoea.  The  affection,  however,  of  an  entire  lung 
does  not  always  give  rise  to  symptoms  denoting  great  gravity  of  disease. 
The  febrile  movement  is  not  always  intense,  and  may  be  slight ;  the  respi- 
rations may  be  but  little  increased  in  frequency ;  cough  and  expectora- 
tion may  be  not  only  not  prominent  but  even  wanting,  and  the  system 
may  be  but  little  disturbed.  These  remarks  will  also  apply  to  double 
pneumonitis. 

The  symptoms  during  the  stage  of  resolution  denote  progressive  im- 
provement. The  febrile  movement  diminishes  and  ceases.  The  cough 
and  expectoration  become  less  and  less,  the  respirations  resume  their 
normal  frequency,  the  appetite  returns,  the  strength  is  increased,  and,  in 
short,  convalescence  is  declared.  If,  however,  the  disease  pass  into  the 
stage  of  suppuration,  the  symptoms  denote  an  unfavorable  course.  The 
pulse  becomes  more  and  more  frequent  and  feeble.  The  expectoration  is 
abundant  and  purulent.  The  respirations  are  frequent.  The  strength 
of  the  patient  fails,  and  death  takes  place  by  asthenia,  the  accumulation 
of  morbid  products  in  the  air-tubes  frequently  contributing  to  the  fatal 
termination. 

There  are  certain  symptoms  belonging  to  the  clinical  history  of  pneu- 
monitis, which  are  not  included  in  the  foregoing  sketch  of  its  S3'mptoma- 
tology.  One  of  these  relates  to  the  urine.  While  the  process  of  exudation 
is  going  on,  and  after  solidification  has  taken  place,  until  resolution  begins, 
the  chlorides  frequently  are  greatly  diminished,  or  disappear  from  the 
urine.  This  is  ascertained  by  adding  a  solution  of  the  nitrate  of  silver, 
having  previously  added  a  few  drops  of  pure  nitric  acid.  This  delicate 
test  shows  the  presence  of  a  small  quantity  of  the  chlorides  in  the  form  of 
a  cloudy  precipitate.  During  the  period  just  stated,  if  the  chlorides  be 
deficient  or  absent,  the  addition  of  the  nitrate  of  silver  produces  little  or 
no  effect  upon  the  urine.  The  precipitate  is  manifest  as  soon  as  resolu- 
tion commences,  and  increases  until  the  condition  of  health  in  this  regard 
is  gained.  The  disappearance  of  the  chlorides  from  the  urine  is  not  pecu- 
liar to  pneumonitis.  It  is  observed  in  other  diseases.  It  is  not,  therefore, 
a  diagnostic  criterion  of  the  disease,  but  it  constitutes  evidence  either  that 
the  exudation  is  going  on,  or  that  resolution  has  not  begun.  It  is  stated 
that  the  chlorides  are  found  in  abundance  in  the  matter  expectorated 
during  the  time  of  their  disappearance  from  the  urine.  The  quantity  of 
urine  is  in  general  more  or  less  diminished.  The  urea  eliminated  exceeds 
the  amount  in  health,  and,  owing  to  the  diminished  quantity  of  water,  the 
urates  are  often  deposited  in  abundance  when  the  urine  becomes  cold. 
The  increase  of  urea  denotes  an  abnormal  secondary  or  destructive  assimi- 
lation. It  is  not  uncommon  for  the  urine  to  contain  a  trace  or  a  moderate 
quantity  of  albumen.  The  presence  of  albumen  is  probably  due  to  the 
systemic  venous  congestion  dependent  on  the  over-accumulation  of  blood 
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in  the  right  cavities  of  the  heart.  Albumen  in  abundance  in  the  urine 
denotes  coexisting  ivnal  disease. 

Delirium  not  infrequently  occurs  in  acute  pneumonitis.  It  may  be 
mild,  and  merely  incidental  to  high  febrile  movement.  But  it  is  some- 
times a  prominent  symptom.  Jt  may  be  active,  the  patient  attempting  to 
get  out  of  the  bed,  resisting  efforts  of  restraint,  and  perhaps  using  vio- 
lence ;  or  it  may  be  of  the  low,  incoherent,  muttering  kind,  such  as  occurs 
in  typhoid  fever.  Delirium  is  more  apt  to  occur  if  the  upper  lobe  be 
affected,  than  if  the  affection  be  limited  to  the  lower  lobe.  It  is  evidence 
of  gravity  of  disease  in  proportion  as  it  is  prominent,  active,  and  persisting. 

A  circumscribed  redness  of  one  or  both  cheeks,  the  margins  of  the  red- 
ness being  abruptly  defined,  is  frequently  observed,  and  if  the  hectic  flush 
of  pulmonary  tuberculosis  be  excluded,  is  quite  distinctive  of  acute  pneu- 
moiiitis.  When  confined  to  one  cheek,  it  does  not  follow,  as  was  formerly 
supposed,  that  the  pulmonary  inflammation  is  seated  on  the  same  side. 
It  is  not  uncommon  for  an  herpetic  eruption  to  occur  upon  the  face;  more 
especially  around  the  mouth. 

Slight  jaundice  is  an  occasional  concomitant.  Its  occurrence  is  proba- 
bly accidental.  At  all  events,  it  is  not  associated  often  enough  to  show 
any  pathological  connection  between  pneumonitis  and  hepatic  disease. 
Owing  to  the  accumulation  of  blood  in  the  right  cavities  of  the  heart,  and 
the  consequent  congestion  of  the  systematic  veins,  the  liver  sometimes 
becomes  more  or  less  enlarged. 

The  occurrence  of  abscess  and  gangrene  is  accompanied  by  sympto- 
matic phenomena  denoting  these  events.  The  collection  of  pus  in  an  ab- 
scess leads  to  a  sudden  and  copious  purulent  expectoration,  if  the  life  of 
the  patient  be  sufficiently  prolonged  ;  and  the  existence  of  a  cavity  may 
be  determinable  by  physical  signs.  This  is  a  grave  event,  but  it  by  no 
means  necessarily  renders  the  disease  fatal.  It  occurred  in  4  out  of  133 
cases,  which  I  recorded  and  analyzed,  and  two  of  these  four  cases  ended  in 
recovery.  I  have  notes  of  a  case,  in  addition  to  the  four  cases  just  re- 
ferred to,  in  which  a  series  of  purulent  collections  were  expectorated,  and 
the  recovery  was  complete.  The  infrequency  of  gangrene  is  shown  by  its 
having  occurred  in  but  one  of  133  cases.  The  disease  proved  fatal  in  that 
case.  Since  the  analysis  of  these  cases,  I  have  known  gangrene  to  occur, 
to  a  limited  extent,  in  a  case  which  ended  in  recovery.  Its  occurrence  is 
shown  by  the  characteristic  fetor  attending  expectoration,  together  with 
the  appearance  of  decomposed  pulmonary  tissue  in  the  matter  expecto- 
rated. 

The  combination  of  other  affections  with  acute  pneumonitis  will,  of 
course,  involve  the  addition  of  symptoms  derived  from  the  former.  In 
malarious  districts  it  may  be  conjoined  with  periodical  fever.  This  is  a 
most  important  complication  as  regards  danger  and  therapeutical  indica- 
tions. The  existence  of  the  pneumonitis  may  serve  to  interrupt,  to  a  greater 
or  less  extent,  the  regular  succession  of  periodical  paroxysms,  and  the 
latter  may  tend  to  obscure  the  phenomena  of  the  pulmonary  affection. 
Pneumonitis  occurring  in  the  intemperate  is  liable  to  lead  to  the  develop- 
ment of  delirium  tremens.  The  complication  is  always  serious,  and  is 
important  with  reference  to  treatment.  It  occurred  in  8  of  133  cases. 
Pericarditis  is  another  grave  complication.  This  occurred  in  8  of  133 
cases. 

The  supervention  of  certain  symptoms  is  expressed  by  the  term  typhoid 
pneumonitis.  This  term  denotes  the  existence  of  general  symptoms 
an:dogous  to  those  which  belong  to  typhoid  fever,  of  which  the  most 
prominent  is  low,  muttering  delirium.  A  distinction  is  here  to  be  made 
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between  typhoid  pneumonitis  and  typhoid  fever  with  pneumonitis  as  a 
complication.  Pneumonitis  is  liable  to  be  developed  in  the  course  of  ty- 
phoid fever,  the  latter  being  the  primary  affection  ;  but  in  the  so-called 
typhoid  pneumonitis,  the  latter  is  the  disease,  certain  of  the  typhoid  phe- 
nomena being  superadded.  In  other  words,  the  typhoid  state  may  be 
developed  in  connection  with  pneumonitis,  as  with  other  local  affections, 
but  this  typhoid  state  does  not  involve  the  essential  fever  designated  as 
typhoid. 

The  duration  of  acute  pneumonitis,  when  uncomplicated,  varies  within 
pretty  wide  limits.  Dating  from  the  attack  to  the  time  when  the  patient 
could  be  pronounced  convalescent,  in  30  cases,  the  shortest  was  5,  and  the 
longest  23  days.  The  mean  duration  was  a  fraction  over  12  days.  In  14 
fatal  cases,  the  shortest  duration  from  the  attack  to  the  time  of  death, 
was  3,  and  the  longest  20  days,  the  mean  duration  being  a  fraction  over 
10  days. 

A  notable  decrease  of  temperature  sometimes  precedes  the  fall  of  the 
pulse  and  improvement  in  other  symptoms  ;  and  the  defervescence  in  this 
disease,  if  it  be  uncomplicated  and  pursue  a  favorable  course,  is  usually 
rapid.  The  pulse  during  convalescence  is  not  unfrequently  below  the 
normal  frequencj^,  falling  in  some  cases  to  forty  per  minute. 

PATHOLOGICAL  CHARACTER — Acute  pneumonitis  is  an  inflammation 
affecting  a  structure  reckoned  as  a  mucous  tissue,  but  differing  materially 
from  the  membrane  lining  the  bronchial  tubes,  in  respect  of  both  anatomi- 
cal composition  and  function.  Inflammation  in  this  situation  is  charac- 
terized by  an  exudation  which  does  not  lead  to  the  production  of  new 
tissue  and  adhesions,  as  in  pleuritis  ;  which  is  not  exfoliated  and  expecto- 
rated, in  this  respect  differing  from  the  exudation  of  tymph  on  other  mu- 
cous surfaces,  but  which  is  removed  by  absorption,  and  sometimes  absorbed 
with  great  rapidity.  The  exudation  in  pneumonitis,  doubtless,  conies 
from  the  blood  circulating  in  the  branches  of  the  pulmonary  artery. 

CAUSATION. — Statistics  show  that  no  period  of  life  involves  either  ex- 
emption from,  or  a  notable  proclivity  to,  acute  lobar  pneumonitis.  It 
occurs  under  5  years  of  age,  but  not  frequently.  Cases  are  less  infrequent 
between  the  ages  of  5  and  10.  Of  118  cases,  the  patients  all  were  over 
ten  years  of  age,  13  were  under  20  ;  44  between  20  and  30  3~ears  ;  37  were 
between  30  and  40  years;  It  were  between  40  and  50  years;  7  were  be- 
tween 50  and  60  years,  and  in  no  case  was  the  age  over  60.  Cases,  how- 
ever, occur  after  the  age  last  named.  Cases  occur  much  oftener  among 
males  than  females.  The  analysis  of  my  cases  with  reference  to  occupa- 
tion, does  not  show  that  any  particular  calling  predisposes  to  this  disease, 
but  the  proportion  of  laborers  engaged  in  out-door  work  over  those  em- 
ployed within  doors,  shows  that  they  are  most  liable  to  the  disease  who 
are  exposed  to  the  vicissitudes  of  the  weather.  Not  infrequently  the  attack 
is  fairly  attributable  to  some  unusual  exposure,  such  as  working  in  the 
cold  and  wet,  or  sleeping  out  of  doors  at  night.  The  large  proportion  of 
hospital  cases  in  which  patients  are  addicted  to  excessive  drinking  shows 
that  causative  influences  proceed  from  intemperance.  In  10  of  37  cases  in 
which  the  habits  were  noted,  the  attack  followed  a  debauch.  It  is  ques- 
tionable whether  the  abuse  of  alcohol  acts  directly  as  a  cause,  or  whether 
the  disease  may  not  be  due,  in  a  great  measure,  to  circumstances  inciden- 
tal to  intemperance,  such  as  exposure  to  cold,  etc. 

The  association  of  periodical  fever  and  pneumonitis  has  already  been 
adverted  to.  My  observations  do  not  show  the  existence  of  any  patho- 
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connection  between  these  affections.  There  does  not  seem  to  be 
Around  for  the  conclusion  that  persons  subject  to  intermittent  fever  are 
thereby  more  prone  to  pneumonitis,  nor  that  the  latter  affection  tends  to 
reproduce  an  attack  of  the  former.  Their  coexistence  would  appear  to  be 
due  to  the  coincidence  of  the  causes  proper  to  each. 

With  respect  to  causative  influences  pertaining  to  other  pulmonary  affec- 
tions, facts  show  that  bronchitis  does  not  tend  to  eventuate  in  pneumonitis. 
The  same  is  true  of  pleuritis.  Tuberculous  patients  are  not  particularly 
prone  to  the  disease,  and  when  it  does  supervene,  it  may,  or  may  not,  all'eet 
the  upper  lobe,  in  which  the  deposit  of  tubercle  is  most  abundant.  Cer- 
tain pulmonary  affections,  viz.,  emphysema,  asthma,  and  chronic  pleuritis, 
are  so  infrequently  associated  with  pneumonitis  as  to  show  that,  instead 
of  involving  a  predisposition  to  this  disease,  they  afford  more  or  less  pro- 
tection against  it.  Pneumonitis  is  not  often  developed  in  persons  affected 
with  organic  disease  of  the  heart. 

Piieumonitis  occurs  as  a  complication  of  other  than  pulmonary  diseases. 
It  is  not  infrequently  developed  in  the  course  of  typhus  and  typhoid  fever, 
and  in  rubeola.  Degenerative  affections  of  the  kidneys  have  been  sup- 
posed to  stand  in  a  causative  relation  to  it.  My  experience  does  not  fur- 
nish evidence  of  such  a  relation.  In  not  one  of  the  133  cases  analyzed 
was  the  disease  preceded  by  albuminuria.  1  must,  therefore,  consider  it 
doubtful  whether  pneumonitis  is  to  be  reckoned  among  the  consecutive 
affections  dependent  on  disease  of  the  kidneys. 

It  occurs  in  certain  seasons  of  the  year  in  preference  to  other  seasons. 
It  occurs  everywhere  much  oftener  during  the  winter  than  during  the  sum- 
mer months,  and  in  our  Northern  States  cases  are  more  numerous  in  the 
spring  months  than  at  any  other  season.  Forty-nine  cases  recorded  at 
.Buffalo  were  distributed  among  the  different  months  as  follows  :  January, 
7  ;  February,  2  ;  March,  13  ;  April,  9  ;  Ma}',  3  ;  July,  3  ;  August,  none  ; 
September,  2  ;  October,  1 ;  November,  1 ;  December,  5.  At  New  Orleans, 
cases  are  most  numerous  during  the  winter  months.  The  analysis  of  296 
cases,  by  Grisolle,  shows  the  largest  number  of  cases  in  February,  March, 
April,  and  May,  in  Paris,  the  relative  proportion  of  cases  in  June,  August, 
September,  and  October  being  small. 

In  this  country  the  disease  occurs  in  the  Middle  and  Southern,  much 
oftener  than  in  the  Northern  States.  It  prevails  much  more  in  some  years 
than  in  others.  In  sections  of  the  Southern  States  it  prevails  at  times  suffi- 
ciently to  be  considered  as  endemic.  It  is  emphatically  the  prevalent  dis- 
ease during  the  winter  months  in  these  States,  and,  effecting  especially  the 
negro  population,  often  proves  the  scourge  of  the  sugar  and  cotton  planta- 
tions of  the  South.  It  is  a  severer  disease  in  the  southern  sections  of  the 
country  than  at  the  North,  being  more  liable  to  extend  beyond  a  single 
lobe,  and  proving  fatal  in  a  larger  proportion  of  cases.  This  liability  is 
greater,  in  the  same  district,  in  some  years  than  in  others.  In  some  years, 
aUo,  there  is  an  unusual  tendency  in  the  disease  to  attack  primarily  an 
upper  lobe.  Such  a  tendency  is  manifest  at  the  time  of  writing  these  re- 
marks. Within  the  last  two  months  (October  and  November)  in  hospital 
practice,  I  have  met  with  five  cases  in  which  the  disease  has  been  limited 
to  an  upper  lobe,  being  about  one-half  the  cases  which  have  occurred  under 
my  observation  during  this  period. 

In  a  large  proportion  of  the  cases  of  acute  pneumonitis,  the  disease  is 
developed  spontaneously  ;  that  is,  it  is  not  referable  to  any  obvious  causa- 
tive agency.  An  adequate,  internal  cause,  of  course,  always  exists,  but 
its  nature  and  source  are  not  understood.  Nor,  indeed,  are  we  able,  with 
our  present  knowledge,  to  explain  the  development  of  the  disease  when  it 
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appears  to  follow  an  obvious  cause,  viz.,  exposure  to  cold.  It  is  probable 
that  the  latter  acts  only  as  an  exciting  cause,  co-operating  with  acliathotic 
condition,  or  predisposition.  Finally,  the  disease  may  be  produced  trau- 
matically  by  injuries  inflicted  on  the  chest,  and,  thus  produced,  the  inflam- 
mation rarely  extends  beyond  a  lobe,  and  may  extend  only  over  a  portion 
of  a  lobe. 

DIAGNOSIS. — Acute  pneumonitis,  in  some  cases,  is  accompanied  by  symp- 
toms which  are  highly  distinctive.  If  a  patient  be  seized  with  a  chill,  fol- 
lowed by  febrile  movement,  together  with  a  pleuritic  stitch  referred  to  a 
circumscribed  space  near  the  nipple,  and  the  characteristic  rusty  expectora- 
tion occur,  the  diagnosis  is  readily  made  without  the  aid  of  physical  signs. 
But  these  symptoms  are  by  no  means  constantly  present.  The  disease  is 
not  infrequently  entirely  latent  as  regards  diagnostic  symptoms,  and  it  is 
often  overlooked  by  those  who  do  not  employ  physical  exploration.  Even 
if  its  existence  be  revealed  by  symptoms,  without  signs,  the  situation  and 
extent  of  the  affection  can  only  be  ascertained  by  means  of  the  latter.  With 
the  aid  of  signs,  the  diagnosis,  in  the  great  majority  of  cases,  is  made  with- 
out difficulty. 

In  the  first  stage,  the  signs  on  which  the  diagnosis  is  to  be  based  are, 
slight  or  moderate  dulness  on  percussion,  and  the  crepitant  rale.  The  lat- 
ter, if  persistent  and  well  marked,  is  almost  pathognomonic.  Care  must 
be  taken,  however,  not  to  confound  this  rale  with  the  subcrepitant,  its  dis- 
tinctive characters  being  its  fineness,  dryness,  and  limitation  to  inspiration. 
With  a  distinct  appreciation  of  these  characters,  it  should  never  be  con- 
founded with  the  subcrepitant  rale,  which,  however  fine,  is  a  moist,  bubbling 
sound,  and  liable  to  be  heard  in  expiration  as  well  as  in  inspiration.  These 
two  rales  sometimes  exist  in  combination. 

But  the  crepitant  rale  is  not  uniformly  present.  In  its  absence,  a  posi- 
tive diagnosis  may  require  some  delay,  until  a  sufficient  number  of  lobules 
are  solidified  to  give  rise  to  an  appreciable  modification  of  the  respiratoiy 
murmur.  The  modification  is  that  which  I  have  described  under  the  name 
broncho-vesicular  respiration  ;!  a  modification  approximating,  more  or 
less,  toward  the  bronchial  or  tubular  respiration.  With  the  occurrence  of 
this  modification,  the  dulness  on  percussion  becomes  more  marked.  In 
most  cases,  if  the  disease  be  observed  from  the  beginning,  the  signs  of  the 
second  stage  are  soon  declared.  In  hospital  practice,  and  in  many  cases 
in  private  practice,  the  disease  has  already  advanced  to  this  stage  when  the 
patient  is  first  examined. 

When  the  solidification  has  become  sufficient  in  degree,  and  has  extended 
sufficiently  over  the  affected  lobe  to  furnish  the  signs  of  that  condition,  the 
diagnosis,  if  it  have  not  been  already  fully  made,  is  rendered  clear  by  the 
presence  of  these  signs.  Bronchial  respiration,  bronchophony,  and  whis- 
pering bronchophony  are  the  signs  denoting  the  condition  of  solidification. 
They  are  first  manifested  over  a  limited  portion  of  the  affected  lobe,  and 
are  thence  diffused  over  its  whole  extent,  either  quickly  or  gradually, 
according  to  the  rapidity  or  slowness  with  which  the  whole  lobe  becomes 
solidified.  The  progress  of  the  second  stage  may  be  determined  by  the 
diffusion  of  these  signs.  They  are  generally  all  present,  but  if  one  be  want- 
ing, the  others  will  be  likely  to  be  present ;  it  is  exceedingly  rare  for  all  to 
be  absent.  Dulness  on  percussion  is  now  marked,  amounting,  perhaps, 
nearly  or  quite  to  flatness.  This  dulness  or  flatness  extends  over  a  space 

1  Vide,  Physical  Exploration  of  the  Chost  and  the  Diagnosis  of  Diseases  affecting 
the  Respiratory  Organs.  Second  Edition.  Henry  C.  Lea,  1866. 


PROGNOSIS.  185 

Corresponding  to  that  occupied  by  the  solidified  lobe ;  or,  percussing  anteri- 
orly, the  boundary  line  separating  the  dulness  or  flatness  from  the  pulmo- 
nary resonance,  is  found  to  pursue  a  course  coincident  with  the  situation  of 
tin-  inlerlohular  fissure,  viz.,  obliquely  upward  and  outward  from  the  fourth 
or  fifth  costal  cartilage  toward  the  axilla.  And  this  boundary  line  is  the 
same  whether  the  patient  be  sitting  or  lying  upon  the  back.  This  is  assum- 
ing that  the  pleural  cavity  does  not  contain  liquid  effusion,  which,  if  it  exist, 
is  determined  by  the  signs  indicated  in  connection  with  the  diagnosis  of 
simple  pleuritis.  The  crcpitant  rale,  if  it  have  existed  in  the  first  stage, 
nriy  continue,  more  or  less  diminished,  during  the  second  stage,  or  it  may 
disappear  after  the  affected  side  has  become  solidified.  The  moist  and  dry 
bronchial  rales  are  liable  to  be  heard  in  this  stage. 

The  invasion  of  a  second  or  third  lobe  is  denoted  by  dulness  on  percus- 
sion and  the  auscultatory  signs  of  solidification,  the  crepitant  rale  rarely 
occurring  in  the  lobes  which  become  secondarily  attacked.  By  means  of 
the  signs  of  solidification,  viz.,  broncho-vesicular  and  bronchial  respira- 
tion, and  bronchophony  with  the  loud  and  whispered  voice,  the  extension 
of  the  affection  to  other  lobes,  in  addition  to  the  one  first  invaded,  is 
speedily  ascertained.  If  the  upper  lobe  become  solidified,  it  is  sometimes 
flat  on  percussion,  and  sometimes  it  yields  a  tympanitic  resonance  which 
occasionally  has  an  amphoric  intonation. 

For  an  account  of  the  distinctive  characters  of  the  signs  which  have 
been  named,  and  a  fuller  exposition  of  percussion  and  auscultation,  to- 
gether with  the  other  methods  of  exploration  in  their  application  to  the 
diagnosis  of  this  as  well  as  other  pulmonary  affections,  the  reader  is  re- 
ferred to  works  which  treat  professedly  of  the  subject.  With  a  proper 
practical  knowledge  of  the  signs,  the  existence  of  the  disease,  the  amount 
of  lung  involved,  and  the  anatomical  condition  of  the  affected  portions, 
are  readily  and  accurately  determined. 

The  commencement  of  resolution  and  its  progress  from  day  to  day  are 
shown  by  modifications  of  the  signs  denoting  solidification.  The  bron- 
chial respiration  gives  place  to  the  broncho-vesicular,  and  the  latter  pro- 
gressively approaches  more  and  more  to  the  normal  vesicular  murmur, 
into  which  it  becomes  finally  merged  when  the  resolution  is  completed. 
The  characters  of  bronchophony  are  gradually  lost.  Dulness  on  percus- 
sion becomes  less  and  less  marked,  but  some  degree  of  dulness  over  the 
affected  lobe  or  lobes  continues  for  some  time  after  the  auscultatory  signs 
show  the  exudation  to  have  been  removed.  During  the  progress  of  reso- 
lution, the  subcrepitant  rale  is  frequently  heard,  and  sometimes  the  crepi- 
tant rale  reappears,  constituting  the  crepitant  rale  redux. 

If  the  disease  pass  into  the  stage  of  suppuration,  the  dulness  or  flat- 
ness on  percussion  continues,  and  the  moist  bronchial  rales,  due  to  pus 
in  the  air-tubes,  are  prominent.  The  auscultatory  signs  of  solidification 
continue,  but  are  less  marked.  If  abscess  of  the  lung  take  place,  and 
the  patient's  life  be  prolonged  until  a  discharge  of  the  pus  into  the  bron- 
chial tubes  occur,  cavernous  respiration  may  become  well  marked. 

A  coexisting  liquid  effusion,  occurring  exceptionally,  is  shown  by  signs 
already  noticed.  Under  these  circumstances,  the  affected  side  may  ]>e 
dilated,  with  obliteration  of  the  intercostal  depressions,  and  obvious  con- 
traction of  the  chest  may  follow  recovery. 

PROGNOSIS. — The  prognosis,  in  cases  of  acute  pneumonitis,  will  depend 
on  the  extent  of  lung  involved,  the  diseases  with  which  it  may  be  con- 
nected as  an  intercurrent  affection,  its  complications,  the  previous  consti- 
tution of  the  patient,  etc.  These  circumstances  will  affect  the  gravity 
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and  danger  to  such  a  degree  that,  in  respect  of  the  probable  termination, 
different  cases  differ  as  much  as  if  they  were  cases  of  different  forms  of 
disease.  Occurring  as  a  primary  disease,  limited  to  a  lower  lobe,  remain- 
ing uncomplicated,  and  the  person  affected  having  a  fair  constitution,  the 
intrinsic  tendency  is  to  recovery ;  indeed,  recovery  is  not  only  the  rule, 
but  the  exceptions  are  exceedingly  unfrequent.  Of  sixty-nine  deaths  out 
of  750  cases  reported  by  Dr.  Dietl,  of  Vienna,  in  not  one  was  the  disease 
devoid  of  complications.  Of  the  133  cases  which  I  have  analyzed,  in  only 
two  of  the  fatal  cases  was  the  disease  limited  to  one  lobe,  and  not  com- 
plicated or  associated  with  other  important  affections.  In  one  of  these 
two  cases  the  inflammation  was  seated  in  an  upper  lobe,  and  eventuated 
in  abscess.  In  the  other  case  the  absence  of  complications  was  predicated 
on  the  examinations  during  life,  a  post-mortem  examination  not  having 
been  made. 

Even  if  more  than  one  lobe  be  involved,  provided  the  disease  be  pri- 
mary and  uncomplicated,  a  favorable  termination  may  reasonably  be  ex- 
pected in  a  subject  not  enfeebled  by  age  or  other  causes.  I  have  known 
recovery  to  take  place  in  a  case  in  w^hich  an  entire  lung  was  involved,  and 
the  patient  situated  under  as  unfavorable  hygienic  circumstances  as  could 
well  be  imagined.  In  the  case  referred  to  the  patient  was  attacked  when 
working  alone  in  a  shanty,  there  being,  at  the  time,  two  inches  of  water 
on  the  ground.  The  case  occurred,  during  the  winter  season,  in  the  swamp 
near  New  Orleans.  After  the  attack  he  was  unable  to  leave  the  bed  for 
any  purpose  for  a  week,  and  during  this  time  he  was  entirely  alone.  He 
had  a  quart  of  brandy,  which  he  drank  during  the  week.  His  habits,  as 
he  stated,  were  temperate.  At  the  end  of  a  week  he  was  visited  by  some 
one  (not  a  physician)  who  gave  him  thirty  grains  of  calomel.  After  this 
he  remained  alone  for  ten  days.  A  friend  at  length  came  to  him,  gave 
him  some  doses  of  quinia,  and  removed  him  first  to  his  own  house,  and 
afterward  to  the  Charity  Hospital  of  New  Orleans.  The  physical  signs, 
on  his  admission  into  the  hospital,  showed  pneumonitis  affecting  the  whole 
of  the  right  lung,  and  resolution  progressing.  He  remained  in  hospital 
six  days,  convalescence  going  on  rapidly,  and  at  the  end  of  that  time  he 
was  well  enough  to  be  discharged. 

The  'gravity  and  danger,  then,  in  cases  of  this  disease,  proceed,  not  so 
much  from  the  disease  per  se,  as  from  coexisting  affections  and  other 
incidental  circumstances.  Developed  in  the  course  of  continued  fever, 
measles,  or  other  diseases,  it  may  lead  to  a  fatal  termination.  In  aged  and 
feeble  persons  it  may  end  fatally  without  any  coexisting  disease,  especially 
if  more  than  a  single  lobe  be  involved.  Occurring  in  persons  affected 
with  organic  disease  of  the  heart,  it  is  likely  to  prove  a  serious  affection. 
I  have  known  it  to  destroy  life  in  the  first  stage  when  developed  in  this 
connection.  The  pulmonary  symptoms  are  rendered  more  severe  and  the 
danger  increased  by  antecedent  emphysema. 

The  complications  which  are  apt  to  render  it  fatal  are  pericarditis,  inter- 
mittent fever,  and  delirium  tremens.  These  complications  invest  cases 
with  much  gravity  and  danger,  but  recovery  takes  place,  in  a  certain  pro- 
portion of  cases,  notwithstanding  their  existence.  The  gravity  and  danger 
from  these  complications  are  of  course  greater  if  the  disease  invade  more 
than  a  single  lobe. 

There  is  a  liability  in  the  course  of  this  disease  to  a  fatal  accident  which 
claims  especial  notice,  and  which  has  not  been  sufficiently  considered. 
Reference  is  had  to  the  coagulation  of  fibrin  in  the  right  cavities  of  the 
heart.  I  have  been  led  to  regard  this  as  an  event  of  not  unfrequent  oc- 
currence in  fatal  cases  of  pneumonitis.  It  is  apt  to  occur  in  cases  in  which 
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an  entire  lung  becomes  involved,  or  in  cases  of  double  pneumonitis.  In 
such  cases,  the  obstruction  to  the  passage  of  blood  through  the  lungs, 
caused  by  the  presence  of  the  exudation,  involves  an  over-accumulation 
of  blood  within  the  right  cavities  of  the  heart.  The  right  ventricle  and 
auricle  are  enfeebled  by  distension,  and  this  condition,  in  conjunction  with 
the  increase  of  fibrin  in  the  blood  (hyperinosis),  leads  to  coagulation.  On 
examination  after  death  in  cases  in  which  this  accident  has  taken  place, 
the  right  ventricle  is  found  to  contain  a  dense  white  clot  closely  inter- 
twineif  with  the  tendinous  cords,  and  perhaps  adherent  to  the  ventricular 
walls,  sending  prolongations  into  the  pulmonary  artery  and  through  the 
tricuspid  orifice  into  the  auricle.  A  clot  may  also  be  formed  in  the  au- 
ricular portion  of  the  latter  cavity.  These  clots  are  formed  during  life, 
and  prove  the  immediate  cause  of  death.  Their  formation  may  sometimes 
be  determined  with  much  confidence  by  the  symptoms  during  life.  In  a 
case  presenting  no  symptoms  which  denote  imminent  danger,  a  sudden 
changa  takes  place  for  the  worse  ;  the  circulation  is  notably  disturbed,  as 
shown  by  frequency,  feebleness,  and  irregularity  of  the  pulse ;  the  respi- 
ration becomes  notably  embarrassed,  the  expression  haggard  and  anxious 
— the  patient  falls  speedily  into  a  moribund  state,  and  this  unexpected 
change  is  not  connected  with  an  extension  of  the  disease  to  a  new  lobe  or 
any  newly-developed  inflammatory  complication.  Under  these  circum- 
stances the  formation  of  a  heart-clot  is  highly  probable,  and  the  proba- 
bility of  this  accident  is  rendered  still  stronger  if  a  newly-developed 
cardiac  murmur  be  discoverable. 

The  following  synopsis  of  a  case  which  I  observed  in  March,  1865, 
illustrates  the  sudden  development  of  symptoms  of  great  gravity,  on  a 
secondary  invasion  of  a  lobe  of  the  opposite  lung,  or  the  occurrence  of 
double  pneumonitis : — 

The  patient,  a  banker,  about  sixty  years  of  age,  was  a  man  of  delicate 
constitution,  of  temperate,  regular  habits,  and  extremely  careful  in  every- 
thing relating  to  his  health.  He  was  attacked  with  pneumonitis  March 
28,  the  lower  lobe  of  the  right  lung  being  the  seat  of  the  disease.  He 
appeared  to  be  doing  well,  the  affected  lobe,  however,  presenting,  well- 
marked,  the  signs  of  solidification,  when,  on  the  evening  of  April  1st,  the 
fifth  day  of  his  illness,  there  was  a  sudden  and  notable  change  as  regards 
the  general  symptoms.  I  saw  him  soon  after  this  change  occurred,  and 
found  the  pulse  very  frequent  and  feeble,  the  skin  cold  and  covered  with 
a  clammy  sweat,  the  respirations  spasmodic  with  tracheal  rales.  There  was 
profound  coma,  the  pupils  scarcely  responded  to  light,  and  liquid  poured 
into  the  mouth  was  not  swallowed.  The  patient  was  seen  by  Dr.  Charles 
F.  Heywood ;  we  considered  him  as  moribund,  and  there  seemed  to  be 
scarcely  an  encouragement  in  the  symptoms  of  the  case  to  undertake  to 
avert  impending  death.  After  persevering  efforts'we  succeeded  in  making 
him  swallow  a  tablespoonful  of  brandy.  In  half  an  hour  another  table- 
spoonful  was  given  with  less  difficulty.  After  this  he  swallowed  readily, 
and  brandy  was  given  at  short  intervals.  After  the  lapse  of  several  hours 
consciousness  gradually  returned,  and  all  the  symptoms  denoted  improve- 
ment. His  prostration,  however,  was  such  that  no  examination  of  the 
chest  was  made  until  April  3d,  when  were  found  the  signs  denoting  in- 
vasion of  the  lower  lobe  of  the  left  lung.  Under  supporting  measures  of 
treatment  he  passed  safely  through  the  double  pneumonitis,  and  lie  lias 
better  health  since  his  recovery  than  for  a  long  time  prior  to  his  illness. 
Since  this  case  was  observed,  I  have  met  with  cases  in  which  a  primary 
invasion,  occurring  in  aged  persons,  produced  such  a  degree  of  prostra- 
tion and  disturbance  of  the  heart's  action,  that  death  by  rapid  asthenia 
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seemed  imminent,  life  being  apparently  saved  by  free  alcoholic  stimula- 
tion and  digitalis. 

As  regards  anatomical  changes  pertaining  to  the  lungs,  gangrene,  ab- 
scess, and  the  suppurative  stage  of  the  disease  render  the  prognosis 
extremety  unfavorable.  Yet  I  have  known  recovery  to  take  place  in 
cases  in  which  the  symptoms  denoted  the  occurrence  of  these  events. 

Symptoms  which  are  unfavorable  as  prognostics  are  the  following: 
Frequency  and  feebleness  of  the  pulse,  irrespective  of  the  formation  of  a 
heart-clot.  Great  frequency  and  labor  of  respiration.  Lividity  of  the 
prolabia  and  face.  An  abundant  purulent  or  muco-purulent  expectoration. 
Bloody,  dark-colored  sputa,  commonly  known  as  the  prune-juice  expec- 
toration. Active,  violent  delirium.  Low,  muttering  delirium,  with  pros- 
tration and  subsultus  tendinum,  constituting  the  typhoid  state.  Cases 
presenting  the  symptoms  last  stated  are  often  distinguished  as  cases  of 
typhoid  pneumonitis. 

In  the  majority  of  fatal  cases  of  acute  pneumonitis,  death  takes  place 
by  asthenia  in  combination  with  apnoea,  the  former  predominating.  Death 
purely  by  apnoea  may  occur  if  two  or  three  lobes  become  rapidly  involved, 
but  its  occurrence  is  rare.  The  occurrence  in  some  cases  of  an  abundant 
pleuritic  effusion,  increases  the  clanger  from  apncea.  So,  also,  its  occur- 
rence in  persons  affected  with  emphysema,  and  in  cases  of  pertussis.  In 
general,  life  is  not  lost  in  consequence  of  the  extent  of  interference  with 
respiration,  but,  owing  to  concomitant  affections  or  other  circumstances, 
the  vital  powers  give  way,  and  the  patient  dies  from  exhaustion.  This  is 
an  important  fact  in  its  bearing  on  therapeutical  indications. 

When  convalescence  takes  place  in  this  disease,  it  generally  progresses 
until  the  recovery  is  complete.  The  tendency  to  pass  into  a  chronic  form 
is  exceedingly  slight.  Nor  is  there  a  tendency  to  relapse.  It  is  certainly 
rare  for  tuberculous  disease  to  become  developed  as  a  sequel  of  pneumo- 
nitis. When  phthisis  follows,  the  deposit  of  tubercle  probably  existed 
prior  to  the  pneumonitis.  When  the  upper  lobe  is  primarily  attacked,  it 
has  been  supposed  that  the  prior  existence  of  tuberculosis  may  be  inferred. 
There  may  be  some  ground  for  this  inference,  but  I  have  repeatedly 
known  the  inflammation  to  be  limited  to  the  upper  lobe  in  cases  in  which 
the  anterior  and  subsequent  history  furnished  no  evidence  of  phthisis. 


CHAPTER  Y. 

Treatment  of  Acute  Lobular  Pnenmonitis.  Pneumonitis  in  Young  Children.  Circumscribed 
Pneumonitis.  Chronic  Pneumonitis— Induration— Sclerosis  and  Cirrhosis  of  the  Lung.  Pig- 
ment, or  brown  induration.  Anthracosis.  Siderosis.  Lobular  Pneumonitis— Atelectasis  and 
Collapse  of  Pulmonary  Lobules.  Pleurodynia  and  Intercostal  Neuralgia. 

FTVHE  different  stages  of  acute  pneumonitis  furnishing  different  therapeu- 
_|_  tical  indications,  the  treatment  of  each  stage  is  to  be  considered 
separately. 

The  question  whether  the  disease  may  be  arrested,  relates  to  the  first 
st.-iiro.  Measures  which  have  heretofore  been  considered  as  abortive,  and 
which  are  still,  perhaps,  so  considered  by  some,  are  bloodletting,  cathartics, 
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and  other  remedies  entering  into  the  so-called  antiphlogistic  metnod  of 
treat uu'iit.  Experience  has  abundantly  shown  that  these  measures  are 
not  to  be  relied  upon  for  the  arrest  of  this,  more  than  other  inflammations. 
Admitting  that  they  sometimes  succeed,  the  probability  of  success  is  so 
small  as  not  to  warrant  their  employment  under  circumstances  which  will 
be  likely  to  render  their  operation  hurtful  should  they  not  prove  success- 
ful. The  objects  of  treatment,  then,  in  the  first  stage,  are  to  diminish  the 
intensity  of  the  inflammation,  to  relieve  symptoms,  and  place  the  system 
in  a  condition  to  tolerate  the  disease. 

As  regards  bloodletting,  its  emploj-mcnt  is  to  be  regulated  by  the  gene- 
ral considerations  presented  in  Chapter  II.,  Part  II.,  to  which' the  reader 
is  referred.  It  is  admissible  in  certain  cases  as  a  palliative,  and,  perhaps, 
to  some  extent,  a  curative  measure,  in  view  of  the  promptness  of  its  opera- 
tion. The  circumstances  which  warrant  its  employment  are  :  high  febrile 
movement,  the  pulse  more  or  less  resisting  compression,  and  the  condition 
of  plethora,  or  at  least  a  robust  constitution.  It  is  contra-indicated  when- 
ever the  febrile  movement  is  not  marked,  when  the  pulse  is  frequent  and 
weak,  and  if  the  patient  be  anaemic  or  have  a  feeble  constitution.  The 
relief  of  pain  and  embarrassment  of  breathing  by  bloodletting  is  often 
immediate  and  marked.  The  efficiency  of  this  measure  as  a  palliative  is 
due  in  part  to  its  effect  on  the  general  circulation,  and  to  the  diminution 
of  the  functional  labor  of  the  lungs  ;  but  the  relief  may  be  in  part  explained 
by  the  effect  in  diminishing  congestion  of  the  portions  of  the  pulmonary 
organs  not  inflamed  (the  collateral  fluxion  of  Virchow),  and  also  by  the 
effect  in  lessening  the  accumulation  of  blood  in  the  cavities  of  the  right 
side  of  the  heart.  In  most  of  the  cases,  however,  in  which  bloodletting 
would  be  admissible,  provided  the  same  ends  could  not  be  secured  by  other 
means,  the  latter  are  to  be  preferred.  These  consist  of  depletion  by  saline 
purgatives,  and  sedative  remedies.  After  the  operation  of  a  saline  purga- 
tive, if  the  skin  be  hot  and  the  pulse  frequent,  tartar-emetic  or  some  anti- 
monial  preparation  may  be  given  as  a  nauseant  sedative ;  but  the  doses 
should  not  be  carried  to  the  extent  of  producing  marked  or  distressing 
nausea.  •  The  veratrum  viride  may  be  given  under  the  same  restriction. 
These  remedies  are  not  called  for  if  the  symptoms  be  not  urgent,  and  they 
are  contra-indicated  by  feebleness  or  a  tendency  to  depression.  Aconite 
is  an  effective  sedative  remedy,  and  is  to  be  preferred  to  the  sedatives  just 
named  whenever  it  be  desirable  to  avoid  the  depressing  effects  of  the  latter. 
Opium  may  be  given  with  propriety  and  advantage  in  the  first  stage,  in 
doses  sufficient  to  relieve  the  pain  and  tranquillize  the  system.  Blisters 
are  injudicious,  but  dry  cups,  sinapisms,  or  stimulating  liniments  may  be 
employed.  Stupes,  or  -warm  fomentations,  applied  to  the  chest,  are  useful. 
In  many  cases,  a  saline  purgative  followed  by  some  fonn  of  opium,  the 
latter  continued  at  intervals,  together  with  soothing  applications  to  the 
chest,  will  meet  the  indications  pertaining  to  the  first  stage.  Niemeyer 
extol-;  cold  applications  over  the  part  of  the  chest  corresponding  to  the 
affected  portion  of  the  lung,  by  means  of  napkins  which  have  been  dipped 
in  cold  water,  and  which  are  to  be  renewed  every  five  minutes.  He  states 
that  his  advocacy  of  this  measure  is  based  upon  the  favorable  effect  in  a 
large  number  of  cases.  Generally,  after  a  few  hours,  patients  are  sensible 
of  relief ;  and  often  both  the  respiration  and  the  pulse  become  less  frequent. 
Not  unfrcquently,  the  temperature  of  the  body  is  notably  reduced.  In 
some  cases,  however,  patients  complain  of  the  application,  and,  if  so,  it 
should  not  be  continued.  He  does  not  claim  for  this  measure  that  it 
arrests  the  disease,  but  that  the  duration  of  the  disease  may  be  abridged 
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by  it,  and  that  it  is  valuable  as  a  palliative  measure.  It  by  no  means  fol- 
lows that  because  warm  applications  are  useful,  the  application  of  cold  is 
not  also  useful,  or  vice  versa ;  each  may  have  a  favorable  effect,  the  modus 
operandi  of  each  differing  from  that  of  the  other.  Warm  applications 
soothe  and  act  as  revulsives ;  the  application  of  cold  diminishes  the  deter- 
mination of  blood  to  the  part,  and  relieves  pain  by  obtunding  the  sensibility. 
The  application  of  cold  water  to  the  entire  surface  of  the  bod}-,  by  means 
of  the  cold  bath  or  by  wrapping  the  body  in  a  wet  sheet,  has  been  found 
safe  and  useful  in  acute  pneumonia  as  in  other  acute  inflammations.  If 
resorted  to,  its  employment  is  to  be  regulated  by  the  circumstances  stated 
in  connection  with  the  treatment  of  acute  pleuritis.  Vide  page  153. 

The  treatment  in  the  second  stage  has  reference  to  the  promotion  of  re- 
solution, palliation  of  symptoms,  and  supporting  the  powers  of  the  system. 
Bloodletting  in  this  stage  is  not  admissible,  and  depletion  by  means  of 
salines  is  not  called  for.  It  is  not  an  object  to  divert  the  blood  from  the 
solidified  lung,  for  the  exudation  has  already  deprived  it  of  blood ;  and 
the  amount  of  exudation  involves  the  withdrawal  from  the  blood  of  a 
pound  or  so  of  solid  matter,  even  when  the  inflammation  is  limited  to  a 
single  lobe.  Can  we  give  remedies  to  excite  absorption,  and  thus  shorten 
the  duration  of  the  second  stage?  Laennec  extolled  the  use  of  tartar- 
emetic  in  large  doses  for  this  object,  after  the  plan  of  Rasori.  But  Laennec 
was  not  aware  how  speedity  absorption  sometimes  begins  after  exudation 
has  reached  its  maximum,  and  how  rapidly  the  resolving  process  goes  on 
in  some  cases,  irrespective  of  any  treatment ;  for,  in  his  day,  the  natural 
history  of  this  disease  had  not  been  studied.  It  is  reasonable,  therefore, 
to  conclude  that  he  mistook  for  the  effect  of  this  remedy  the  occurrence 
and  progress  of  resolution  due  to  the  intrinsic  tendency  of  the  disease. 
With  our  present  knowledge  of  the  course  of  the  disease  in  cases  in  which 
no  active  measures  of  treatment  are  employed,  and  after  a  large  experience 
of  the  value  of  tartar-emetic  as  a  sorbefacient,  its  utility  in  this  way  is,  to 
say  the  least,  doubtful.  The  same  remarks  are  applicable  to  mercury 
given  with  a  view  to  affect  the  system.  1  have  now  for  manjr  years  ceased 
to  employ  these  remedies  for  the  purpose  under  consideration,  and  have 
seen  no  reason  to  be  dissatisfied  with  discontinuing  their  use.  The  use 
of  iodine  externally  or  internally  is  not  open  to  the  objections  of  tartar- 
emetic  and  mercury,  on  the .  score  of  doing  harm  if  it  be  not  useful.  A 
convenient  mode  of  employing  iodine  is  to  apply  the  tincture  to  the  affected 
side. 

Repeated  applications  of  the  tincture  of  iodine  will  secure  a  sufficient 
amount  of  counter-irritation,  if  any  be  desirable.  Blisters  are  not  advis- 
able on  account  of  the  general  disturbance  which  they  are  apt  to  occasion, 
and  their  interference  with  physical  examinations  of  the  chest.  It  is  the 
custom  in  Bellevue  Hospital  to  cover  the  chest  with  an  oiled  muslin  jacket. 
This  contributes  to  comfort  by  keeping  the  surface  moistened  with  perspi- 
ration ;  and  if  a  flannel  covering  be  added,  all  the  advantages  of  a  poultice 
or  water-dressing  are  thereby  secured.  If  pain  and  soreness  continue  in 
this  stage,  stupes  with  warm  water  only,  or  with  some  stimulating  liquid, 
as  the  spirits  of  turpentine,  will  afford  relief.  The  latter  will  not  be  re- 
quired if  the  tincture  of  iodine  have  been  applied. 

Opium  is  a  most  valuable  remedy  in  the  second  as  in  the  first  stage.  It 
is  indicated,  not  only  by  the  continuance  of  pain,  but  by  vigilance,  rest- 
lessness, and  symptoms  denoting  constitutional  disturbance.  I  have  re- 
peatedly observed  a  rapid  and  notable  diminution  of  the  frequency  of  the 
pulse  and  of  the  respirations,  with  refreshing  sleep  and  a  condition  of 
comfort,  to  follow  full  doses  of  opium.  This  remedy  has  the  advantage 
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of  not  doing  harm  if  it  fail  to  do  the  good  which  we  expect  from  it.  The 
fri'i-  use  of  opium  does  not  dela}'  the  commencement  nor  retard  the  pro- 
gress of  resolution.  An  accumulation  of  mucous  secretiou  in  the  bron- 
chi:d  tubes  coutra-indicates  the  use  of  opium  in  full  doses. 

Hcim-dies  to  promote  expectoration,  as  a  rule,  are  not  indicated.  The 
use  of  remedies  of  this  class  is  based  on  the  erroneous  idea  that  the  matter 
of  exudation  is  expectorated.  Clinical  observation  shows  that  the  removal 
of  this  matter  may  go  on  with  great  rapidity  without  any  expectoration. 
The  expectoration  in  the  second  stage  of  the  disease  is  clue  to  bronchitis 
usually  limited  to  the  affected  lobe  or  lobes.  The  mucous  products  rarely 
accumulate  in  the  bronchial  tubes  to  an  extent  to  occasion  inconvenience, 
except  as  a  consequence  of  a  degree  of  exhaustion  sufficient  to  render  the 
muscular  power  inadequate  to  efficient  efforts  of  expectoration ;  and,  under 
these  circumstances,  expectorant  remedies  will  not  afford  relief. 

Sedative  remedies,  such  as  the  tartar-emetic,  in  small  doses,  aconite,  and 
the  veratrum  viride,  are  admissible  in  this  stage,  if  there  be  considerable 
or  high  febrile  movement,  without  a  tendency  to  asthenia.  They  should 
be  cautiously  given,  so  as  not  to  incur  risk  of  constitutional  disturbance 
or  depression. 

To  support  the  powers  of  life  is  the  leading  general  indication  in  the 
second  stage.  Resolution  will  be  sure  to  begin  and  continue  if  the  life  of 
the  patient  be  sufficiently  prolonged.  The  danger  is  generally,  not  from 
the  amount  or  persistence  of  the  solidification  of  lung,  but  from  failure  of 
the  vital  powers  before  the  resolution  takes  place.  This  disease  belongs 
among  those  distinguished  as  self-limited ;  if  uncomplicated  and  not  at- 
tended by  accidents,  it  runs  a  definite  career  ending  in  restoration,  pro- 
vided the  powers  of  life  hold  out.  These  considerations,  together  with  the 
results  of  clinical  experience,  enforce  the  importance  of  the  supporting 
treatment. 

The  indication  for  supporting  measures,  as  regards  urgency,  varies  much 
in  different  cases.  In  general  terms,  it  is  urgent  in  proportion  to  the  danger 
from  asthenia.  It  should  govern  the  treatment  in  cases  sometimes  charac- 
terized as  asthenic,  and  whenever  there  are  grounds  for  distrust  of  the 
adequateness  of  the  vital  powers  to  carry  the  patient  safely  through  the 
disease.  It  is  a  serious  mistake  to  defer  supporting  measures  until  the 
symptoms  denote  imminent  danger  from  failure  of  the  powers  of  life.  If 
deferred  so  long,  they  will  probably  be  too  late.  The  observing  and  skilful 
practitioner  will  foresee  and  endeavor  to  forestall  a  degree  of  prostration 
attended  with  imminent  danger.  The  constitution  of  the  patient,  his  pre- 
vious health,  and  his  habits,  are  to  be  taken  into  account  in  judging  early 
of  the  ability,  to  sustain  the  disease.  Other  things  being  equal,  in  a  warm 
climate  patients  are  less  able  to  sustain  the  disease  than  in  cold  or  tem- 
perate climates ;  supporting  treatment,  therefore,  is  oftener  and  earlier 
called  for  in  the  former  than  in  the  latter.  The  plantation  negro  at  the 
South  is  less  able  to  sustain  it  than  the  white  man,  and,  consequently,  is 
more  likely  to  need  support.  In  cases  which  are  distinguished  as  asthenic 
and  typhoid,  the  reliance  for  successful  management  must  be  on  supporting 
measures.  These  views  are  the  more  to  be  impressed  because  it  is  un- 
doubtedly true  that,  until  lately,  the  minds  of  medical  men  have  been  so 
much  occupied  with  the  means  of  subduing  inflammation,  as  to  overlook 
the  fact  that  means  employed  for  this  end,  not  only  often  conflict  with 
those  which  are  more  important  for  recovery,  but  may  be  positively  in- 
jurious, if  not,  indeed,  destructive  to  life.  The  attention  has  been  directed 
too  much  to  the  disease  and  too  little  to  the  patient. 

The  supporting  treatment  embraces  tonic  remedies,  alcoholic  stimulants, 
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and  nutritious  diet.  Of  tonic  remedies,  quinia  is  to  be  preferred.  It  is 
not  indicated  in  mild  cases,  but  whenever  there  are  grounds  for  anticipating 
undue  depression  of  the  powers  of  life,  it  may  be  given  and  continued 
during  the  progress  of  disease.  Alcoholic  stimulants  form  a  very  import- 
ant part  of  the  supporting  treatment  in  this  disease,  as  in  all  other  dis- 
eases, whenever  the  great  object  is  to  keep  the  patient  alive  until  the  disease 
has  reached  the  end  of  its  career  and  advanced  into  the  stage  of  resolution. 
The  principle  is  the  same  as  in  the  essential  fevers ;  and  here,  as  in  the 
management  of  the  essential  fevers,  alcoholic  stimulants  are  indicated  to 
an  extent  commensurate  with  the  danger  from  failure  of  the  vital  powers. 
In  certain  cases  of  pneumonitis,  as  in  typhus  or  typhoid  fever,  and  other 
affections,  there  is  often  a  remarkable  tolerance  of  alcohol,  and  the  only 
guide,  as  regards  quantity,  is  the  effect  as  manifested  by  the  symptoms. 
No  abstract  rules  can  be  laid  down,  applicable  to  all  cases,  but  careful 
observation  must  furnish  the  rule  proper  to  each  individual  case.  Here, 
too,  as  in  the  continued  fevers,  because  alcoholic  stimulants  are  vastly  im- 
portant in  some  cases,  it  is  not  be  inferred  that  they  are  invariably  indi- 
cated, nor  that  they  can  never  do  harm;  on  the  contrary,  if  pushed  to  an 
injudicious  extreme,  they  are  as  potent  for  evil  as  they  are  potent  for  good 
when  j  udiciously  used. 

As  regards  the  circumstances  under  which  the  use  of  alcoholic  stimu- 
lants is  to  be  commenced,  they  are  always  indicated  as  soon,  as  evidence 
appears  of  any  tendency  to  failure  of  the  powers  of  life.  And  of  this, 
the  action  of  the  heart,  as  represented  by  the  pulse,  is  the  best  criterion. 
Feebleness,  great  frequency,  and  a  pulse  vibratory  or  thrilling  but  com- 
pressible, denoting  increased  activity  but  diminished  power  of  the  ven- 
tricular contractions — these  are  the  characters  which  indicate  supporting 
measures,  of  which  alcoholic  stimulants  are  an  essential  part.  Given  at 
first  in  small  or  moderate  doses,  the  effect  is  to  be  watched,  and  the  quantity 
increased  in  proportion  to  the  urgency  of  the  indication.  The  habits  of 
the  patient,  as  regards  the  habitual  use  of  alcoholic  drinks,  are  of  course 
to  be  taken  into  account.  Whenever  the  question  arises,  in  the  management 
of  a  case,  whether  alcoholic  stimulants  be  advisable  or  not,  it  should  be 
borne  .in  mind  that  to  begin  earlier  than  they  are  required  is  far  preferable 
to  subsequent  delay;  for  with  proper  care  they  can  be  suspended  without 
any  injury  having  been  done,  whereas  the  time  lost  by  beginning  too  late 
cannot  be  regained. 

Alimentation  is  an  essential  part  of  the  supporting  treatment.  It  is  as 
important  to  nourish  patients  affected  with  pneumonitis  as  those  affected 
with  fever  or  any  disease,  whenever  there  is  danger  from  failure  of  the 
vital  powers.  The  statement  that  patients  with  pneumonitis  should  be 
encouraged  to  take  nutritious  food  during  the  whole  course  of  the  disease 
is  based  on  considerable  experience,  and  alimentation  should  enter  into  the 
treatment  in  proportion  as  the  symptoms  denote  a  tendency  to  asthenia. 
Milk  with  farinaceous  substances,  with  animal  broths,  should  form  the 
diet,  thus  combining  a  proper  variety  of  alimentary  principles.  The  de- 
sires and  taste  of  the  patient  may  generally  be  trusted. 

These  remarks  on  the  supporting  treatment  are  not  specially  applicable 
to  pneumonitis,  but  apply  alike  to  cases  of  any  disease,  the  gravity  or 
danger  of  which  is  manifested  by  symptoms  denoting  failure  of  the  vital 
powers,  and  they  will  be  referred  to  in  connection  with  the  treatment  of 
other  affections.  A  s  applied  to  pneumonitis,  they  relate  chiefly  to  cases 
in  which  this  disease  is  rendered  grave  or  dangerous  either  by  the  extent 
of  lung  involved,  or  by  coexisting  affections.  It  will  be  borne  in  mind 
that  in  a  large  proportion  of  the  cases  in  which  the  disease  is  limited  to  a 


TREATMENT    OF    ACUTE    LOBAR    PXEUMONITIS.          193 

single  lobe,  and  disconnected  from  other  affections,  there  is  little  or  no 
intrinsic  tendency  to  a  fatal  termination.  In  such  cases  no  active  treat- 
ment is  iviiuired,  either  with  a  view  to  lessen  the  intensity  of  inflammation 
or  to  support  the  powers  of  the  system.  Patients  pass  through  the  disease 
satisfactorily  under  simple  palliative  measures. 

In  cases  of  pneumouitis  associated  with  intermittent  fever,  quinia  should 
be  given  promptly  and  in  efficient  doses.  The  paroxysms  should  be  ar- 
rested as  speedily  as  possible ;  the  patient  may  be  placed  in  great  danger 
by  their  repetition.  The  existence  of  pneumonitis  and  the  degree  of  symp- 
tomatic febrile  movement  in  no  wise  conflict  with  this  important  indica- 
tion ;  indeed,  so  far  from  conflicting  with  it,  the  sedative  effect  of  full  doses 
of  quinia  may  be  useful,  aside  from  the  arrest  of  the  paroxysms.  In  a 
malarious  region,  or  if  the  patient  have  been  subject  to  intermittent  fever, 
it  is  judicious  to  forestall  the  possible  development  of  the  latter  affection 
by  moderate  doses  of  quinia.  The  malarious  cachexia  impairs  the  power 
of  resisting  the  disease ;  hence,  it  is  more  likely  to  prove  fatal  in  malarious 
regions,  even  when  uncomplicated  with  intermittent  fever. 

Cases  of  pneumouitis  complicated  with  delirium  tremens  call  for  the 
pretty  free  use  of  opium,  together  with  alcoholic  stimulants  and  a  nutri- 
tious diet.  Delirium  and  vigilance,  if  protracted,  are  likely  to  lead  to  a 
fatal  termination.  Pericarditis,  as  a  complication,  adds  greatly  to  the 
gravity  and  the  danger ;  but,  by  perseverance  in  the  judicious  employment 
of  supporting  measures,  the  patient  may  be  carried  safely  through  this 
combination  of  diseases.  The  occurrence  of  gangrene  furnishes  an  addi- 
tional indication  for  support.  Pneumonitis  occurring  in  the  course  of  the 
continued  or  eruptive  fevers  is  to  be  treated  by  soothing  and  supporting 
measures.  Depressing  treatment  by  bloodletting,  antimonial  prepara- 
tions, and  purgatives,  are  very  rarely,  if  ever,  admissible  under  these  cir- 
cumstances. 

During  the  progress  of  resolution,  the  principles  of  treatment  which  have 
just  been  presented  are  applicable  until  the  improvement  in  the  local  and 
general  symptoms,  in  connection  with  the  physical  signs,  denote  convales- 
cence. When  convalescence  is  established,  there  is  little  or  no  danger  of  a 
renewed  attack.  There  is,  therefore,  no  need  of  extreme  precautions  in 
order  to  prevent  a  liability  to  relapse.  Experience  shows  that  a  solid,  sub- 
stantial diet  may  be  entered  upon  as  soon  as  the  patient  is  fairly  on  the 
road  to  recovery,  and  that  the  recovery  is  more  rapid  than  if  the  appetite 
be  too  much  restrained.  Asa  rule,  ordinary  wholesome,  digestible  articles 
of  food  may  be  allowed  when  they  are  desired  by  the  patient.  Permitting 
or  encouraging  the  patient  to  sit  up  will  be  found  not  to  retard  recover}', 
but,  on  the  other  hand,  apparently  to  hasten  the  progress  of  resolution. 
Early  going  out  of  doors  is  not  objectionable. 

If  the  disease  proceed  to  the  suppurative  stage,  purulent  matter  being 
either  infiltrated  or  forming  abscesses,  the  prognosis  is  extremely  unfavor- 
able, but  perseverance  in  the  employment  of  supporting  measures  is  some- 
times successful.  It  may  be  added,  that  timely  and  efficient  support  pro- 
bably affords  the  best  security  against  suppuration,  which  happily  is 
extremely  rare. 

The  liability  to  the  formation  of  heart-clot  in  cases  of  pneumonitis  sug- 
gests the  important  inquiry  whether  measures  may  not  be  employed  to 
jHwent  this  accident.  Acting  upon  the  conclusion,  deduced  by  Dr.  B.  W. 
Richardson  from  a  large  number  of  varied  experiments,  that  the  liquid 
fonn  of  the  fibrin  in  the  blood  is  due  to  the  presence  of  ammonia,  I  have 
for  several  years  advised  the  carbonate  or  muriate  of  ammonia  during  the 
progress  of  the  disease  with  a  view  to  prevent  coagulation.  Of  course,  it 
13 
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is  difficult  to  obtain  clinical  proof  of  the  protective  efficacy  of  this  or  any 
other  remedy.  There  can  be  no  objection  to  the  use  of  this  remedy  on 
therapeutical  grounds,  since  it  does  not  in  any  manner  affect  unfavorably 
the  progress  of  the  disease.  It  may  be  added  that  the  conclusion  just 
stated  has  been  abandoned  by  Dr.  Richardson.  Dr.  A.  Patton,  of  Indiana, 
in  a  paper  advocating  the  free  use  of  this  remedy  throughout  the  disease, 
that  is,  from  5  to  10  grains  every  three  hours,  states  that,  of  96  cases  in 
which  this  constituted  all  the  medicinal  treatment,  in  only  two  cases  was 
the  disease  fatal.1  It  is  probable  that  digitalis,  given  with  a  view  to  increase 
the  power  of  the  heart's  action,  is  useful  in  preventing  heart-clots.  This 
remedy  has  seemed  to  me  often  signally  useful  when  the  action  of  the  heart 
is  feeble  or  irregular. 

Acute  pneumonitis,  diffused  over  an  entire  lobe,  sometimes  involving  a 
second  lobe,  and  presenting  after  death  the  anatomical  characters  which 
have  been  described  as  belonging  to  this  disease  in  the  adult,  occurs  in 
young  children,  although  infrequently  as  compared  with  its  occurrence 
after  this  period  of  life.  It  is  a  much  graver  disease  in  young  children 
than  in  adults,  proving  fatal  in  a  large  proportion  of  cases.  From  the 
absence  of  the  subjective  symptoms,  and  the  difficulty  of  obtaining  physical 
signs,  the  diagnosis  is  less  easy,  and  the  disease  is  not  unfrequently  over- 
looked. 

The  attack  is  sometimes  accompanied  by  a  convulsion.  This  may  mis- 
lead by  directing  attention  to  the  head.  Dulness,  drowsiness,  or  stupor 
sometimes  accompanies  the  progress  of  the  disease,  and  these  symptoms 
may  mislead  in  the  same  way,  if  the  symptoms  referable  to  the  chest  be 
not  marked.  The  expectoration,  being  swallowed,  cannot  be  observed  in 
young  children.  As  regards  marked  local  symptoms,  the  disease  may  be 
latent  in  the  child,  as  it  freqtiently  is  in  the  adult.  But,  in  a  certain  pro- 
portion of  cases,  the  existence  of  sharp  pleuritic  pain  is  manifested  by  the 
expression,  and,  also,  by  the  cry  in  acts  of  coughing,  or  whenever  a  deep 
inspiration  is  taken.  A  diagnostic  symptom,  of  frequent  occurrence,  is  a 
moaning  or  grunting  sound  with  the  expiratory  act.  Attention  to  this 
symptom  is  especially  important,  as  it  points  very  strongly  to  the  exist- 
ence of  pneumonitis.  Increased  frequency  of  the  respirations  and  dilatation 
of  the  nostrils  show  the  existence  of  some  pulmonary  affection  compro- 
mising the  respiratory  function.  The  respirations,  in  some  cases,  are  very 
frequent,  numbering  40,  50,  60,  and  sometimes  even  many  more  per  minute. 
One  or  both  cheeks  may  present  a  circumscribed  flush.  If  the  progress 
of  the  disease  be  unfavorable,  lividity  of  the  prolabia  and  face  becomes 
marked ;  more  or  less  acceleration  of  the  pulse  occurs,  and  the  frequency, 
in  some  cases,  is  very  great,  amounting  to  from  150  to  200  per  minute. 

When  the  existence  of  some  acute  affection  of  the  chest  is  declared  by 
the  symptoms,  the  differential  diagnosis  lies  between  primary  pleuritis, 
capillary  bronchitis,  and  pneumonitis.  The  first  of  these  affections  being 
extremely  rare  under  five  years  of  age,  the  problem  is  usually  to  decide 
between  the  last  two.  In  making  this  decision,  the  physical  signs  are  to 
be  relied  upon,  and  the  reliance  is  also  upon  these  for  the  diagnosis  in 
cases  in  which  the  symptoms  denoting  an  acute  thoracic  affection  are  not 
marked.  The  physical  signs  are  generally  available,  with  care  and  patience, 
nowithstanding  the  difficulty  of  exploring  the  chest  in  the  young  child. 

The  crepitant  rale  is  oftener  wanting  in  pneumonitis  affecting  the  child 
than  the  adult,  but  it  is  present  in  a  certain  proportion  of  cases,  and  is,  of 
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course,  to  be  sought  after.  This  sign  belongs  exclusively  to  pneumonitis, 
whereas  the  Mibcrepitant  rale  belongs  to  capillary  bronchitis.  Jf  then-  be 
doulit  as  regards  the  discrimination  between  the  orepitant  and  subcrepitant 
rah-,  it  is  to  be  borne  in  mind  that  capillary  bronchitis  is  a  bilateral  dis- 
ease, and  the  rale  will  be  present  in  both  sides;  whereas,  in  the  great 
majority  of  cases,  pneiimonitis  in  the  child  or  in  the  adult  is  unilateral, 
and  the  rale  will  be  limited  accordingly  to  one  side.  Dulness  on  percus- 
sion is  readily  determinable  in  the  child,  and  this  is  an  important  point  in 
the  differential  diagnosis.  Bronchial  respiration  and  bronchophony  may 
generally  be  obtained  in  the  child  by  perseverance  in  auscultation,  the  cry 
answering  for  the  voice.  These  signs  do  not  belong  to  capillary  bronchitis. 
In  short,  the  diagnosis  is  to  be  based  on  the  same  signs  as  in  the  adult, 
but  patient  efforts  may  be  requisite  to  obtain  them.  As  regards  primary 
plenritis,  the  signs  denoting  effusion  are  available  in  the  child  as  well  as 
in  the  adult,  and  their  absence  warrants  the  exclusion  of  that  affection. 

The  treatment  of  pneiimonitis  in  children  involves  the  same  principles 
as  the  treatment  of  the  disease  in  adults,  with  those  modifications  which 
therapeutical  measures  require  in  their  application  to  infantile  life.  It  is 
questionable  whether  bloodletting  be  ever  advisable  in  young  children, 
even  when  the  diagnosis  is  clear  in  the  first  stage  of  the  disease.  As  a 
rule,  this  measure  is  not  to  be  employed,  and  the  exceptions  to  the  rule,  if 
there  be  any,  are  few;  depletion  by  salines  should  take  its  place.  Anti- 
monial  preparations,  if  given  at  all,  are  to  be  prescribed  with  great  caution, 
and,  in  general,  other  and  less  depressing  nauseant  sedatives  are  to  be  pre- 
ferred. The  veratrum  viride,  if  given,  should  be  prescribed  in  small  doses, 
and  its  effects  very  carefully  watched.  Aconite,  in  children  as  well  as 
adults,  is  a  useful  sedative  in  this  affection.  Blisters  should  not  be  em- 
ployed. A  sinapism  or  turpentine  stupes  may  be  applied  to  the  chest, 
followed  by  a  poultice  or  the  water-dressing.  Particular  attention  should 
be  given  to  the  latter,  in  order  to  see  that  either  the  entire  chest  or  the 
whole  of  the  affected  side  is  covered  with  several  thicknesses  of  flannel  and 
a  layer  of  oiled  muslin.  The  spongio-piline  is  a  good  substitute  for  the 
poultice  or  water-dressing.  Opium  need  not  be  withheld,  but  must  be 
given  with  circumspection.  Finally,  as  much  depends,  in  severe  cases,  in 
the  child  as  in  the  adult,  upon  the  early,  judicious,  and  persistent  employ- 
ment of  supporting  measures.  In  children,  as  in  adults,  under  certain 
circumstances,  there  is  a  remarkable  tolerance  of  alcoholic  stimulants.  I 
have  notes  of  the  case  of  a  child  of  a  medical  friend  (age  fourteen  months), 
presenting  the  utmost  gravity  of  symptoms,  the  pulse  200  and  the  respira- 
tion 120  per  minute,  in,  which  brandy  was  increased  to  at  least  an  ounce 
hourly,  and,  under  this  amount  of  stimulus,  the  pulse  fell  rapidly  to  1 24, 
and  the  respiration  to  50  per  minute,  the  carbonate  of  ammonia  and  a  little 
morphia  constituting  the  additional  treatment.  Recover}^  took  place.  This 
case  is  cited  in  illustration  of  the  extent  to  which,  in  some  cases,  the  em- 
ployment of  alcoholics  may  be  carried.  It  does  not  follow  that  they  are 
to  be  generally  employed  excessively  or  largely.  The  same  rules  are  to 
be  observed  in  treating  cases  of  this  disease  in  children  as  in  adults,  with 
a  view,  on  the  one  hand,  to  secure  the  benefits  of  stimulants,  and,  on  the 
other  hand,  to  avoid  the  evils  of  their  over-use. 

Circumscribed  Acute  Pneumonitis. 

Acute  pneumonitis,  when  not  incidental  to  an  existing  pulmonary  affec- 
tion, as  a  rule,  extends  over  an  entire  lobe  at  least.  To  this  rule,  as  already 
stated,  there  are  exceptions.  The  exceptions  are  infrequent,  yet  perhaps 
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they  are  not  so  rare  as  is  supposed,  for,  if  much  circumscribed,  the  affec- 
tion is  overlooked  without  a  careful  physical  exploration,  and  even  the 
signs  may  escape  detection.  One  of  my  colleagues  experienced  a  slight 
pain  in  the  chest,  and  expectorated  two  or  three  rusty  sputa.  On  careful 
examination  by  auscultation,  the  crepitant  rale  was  discovered  at  the  base 
of  the  chest,  limited  to  a  space  not  larger  than  half  a  dollar.  This  circum- 
scribed pneumonitis,  preceded  by  perfect  health,  did  not  prevent  him  from 
continuing  his  professional  labors  as  usual.  Such  cases  might  easily  be 
overlooked.  But,  in  general,  when  pneumonitis  is  circumscribed,  it  is 
incidental  to  some  previously  existing  pulmonary  affection. 

It  is  a  not  infrequent  concomitant  of  tuberculosis.  More  or  less  of  the 
lobules  in  proximity  to  the  tuberculous  product  become  inflamed.  An 
examination  of  the  chest,  at  this  time,  may  disclose  a  crepitant  rale  within 
a  limited  area,  and  this  rale,  under  these  circumstances,  is  one  of  the  ac- 
cessory signs  of  phthisis.  The  exudation  proceeding  from  the  circum- 
scribed pneumonitis  renders  the  physical  signs  of  solidification  more 
marked  and  extensive  than  they  had  been  found  to  be  on  previous  exami- 
nations, and,  after  a  time,  when  resolution  has  taken  place,  these  signs 
diminish  so  as  to  represent  simply  the  tuberculous  affection.  Cases  exem- 
plifying this  statement  have  repeatedly  come  under  my  observation.  The 
occurrence  of  such  attacks  of  circumscribed  pneumonitis  will  serve  to 
account  for  changes,  as  regards  the  physical  signs,  which,  if  not  under- 
stood, would  seem  to  be  inconsistent  with  the  natural  history  of  tubercu- 
lous disease.  Circumscribed  pneumonitis  occurs  in  certain  of  the  cases 
of  so-called  pyaemia,  and  is  manifested,  if  death  take  place  early,  by  nodules, 
more  or  less  numerous,  varying  in  size  from  that  of  a  pin's  head  to  a  wal- 
nut, of  a  dark  color,  the  appearances  being  due,  not  to  extravasation  of 
blood,  but  to  deep  congestion.  These  nodules,  when  situated  near  the  sur- 
face, are  conoidal  in  form,  the  pleural  portion  being  the  larger.  They 
represent  the  first  stage  of  inflammation ;  and,  if  life  continue,  they  become 
the  sites  of  the  purulent  collections  which  were  formerly  called,  incor- 
rectly, metastatic. 

Inflammation  excited  by  a  wound  of  the  lung,  as  when  a  musket  or 
pistol  ball  passes  through  the  chest,  may  be  more  or  less  circumscribed. 

Whether  primary  or  otherwise,  pneumonitis  limited  to  a  circumscribed 
space  claims  only  simple  palliative  measures  and  hygienic  precautions. 
The  treatment  in  cases  of  pyaemia  is  to  be  directed  to  the  general  disease. 

Chronic  Pneumonitis— Induration  — Sclerosis  and  Cir- 
rhosis of  the  Lung— Figment,  or  Brown  Induration— 
Anthracosis  —  Siderosis. 

The  term  chronic  pneumonitis  is  not  here  considered  as  embracing  what 
has  been  commonly  known  as  tuberculous  infiltration  of  the  lung.  This 
statement  is  required,  inasmuch  as  the  latter  is  by  some  writers  reckoned 
a  variety  of  pneumonitis,  and  so  named.  This  affection  is  considered  in 
the  first  part  of  this  work  (see  page  35),  and  in  Part  Second,  Chapter  X., 
under  the  name  pulmonary  tuberculosis.  If  it  be  designated  pneumonitis, 
the  adjective  tuberculous  should  be  prefixed,  in  order  to  distinguish  it  from 
other  forms  of  inflammation  of  the  lung,  and,  at  the  same  time,  to  indicate 
a  pathological  connection,  to  say  the  least,  with  tubercle. 

It  has  been  seen  that  acute  pneumonitis  is  characterized  by  the  presence 
of  inflammatory  products  within  the  pulmonary  vesicles,  cells,  or  alveoli. 
This  characteristic,  also,  belongs  to  tuberculous  infiltration.  But,  elimi- 
nating the  latter  from  present  consideration,  cases  occur  in  which,  with 


CHRONIC    PNEUMONITIS.  197 

essentially  the  same  kind  of  product  within  the  air-cells,  as  in  cases  of 
acute  pneuraonitis,  the  symptoms  and  progress  denote  either  a  subacute 
or  a  chronic  affection.  Occurring  as  a  complication  of  other  diseases, 
pneiimonitis  is  not  infrequently  a  subacute  affection.  So,  also,  when 
primary,  it  is  sometimes  devoid  of  symptoms  which  denote  acuteness; 
ami  yet  the  local  morbid  conditions,  as  determined  by  physical  signs,  ex- 
tend over  an  entire  lobe,  and  are  as  marked  in  degree  as  in  acute  cases.  It 
is  not  very  rare  for  patients  to  come  to  dispensaries  for  treatment  in  the 
second  stage  of  the  disease ;  and  the  disease  may  pass  through  its  entire 
course  without  obliging  the  patient  to  keep  the  bed  even  for  a  day.  On 
the  other  hand,  in  some  exceptional  cases,  the  acute  symptoms  disappear, 
but  the  solidification  remains  for  many  weeks,  resolution  at  length  taking 
place  completely.  The  name  chronic  pneumonitis  might,  with  propriety, 
be  applied  to  the  disease  in  such  cases.  A  patient  is  admitted  into  hos- 
pital, having  been  confined  to  the  bed  for  some  time  before  admission. 
There  are  found  the  signs  of  solidification  extending  over  the  greater  part 
or  the  whole  of  either  an  upper  or  a  lower  lobe.  If  the  upper  lobe  be  the 
seat  of  the  affection,  the  disease  is  apt  to  be  considered  at  first  as  tuber- 
culous. But,  after  a  time,  the  solidification  is  found  to  diminish,  and, 
finally,  at  the  end  of  one  or  two  months,  it  has  disappeared,  the  normal 
signs  return,  and  the  patient  is  discharged  well.  Such  a  history  is  of  rare 
occurrence,  but  examples  have  fallen  under  my  observation. 

The  name  chronic  pneumonitis,  however,  is  applied  to  an  affection  quite 
different  from  that  which  exists  in  the  cases  just  referred  to.  Exclusive 
of  infiltrated  tubercle,  or  tuberculous  pneumonitis,  the  name  is  used  to 
denote  a  morbid  condition  characterized  by  hyperthesia,  or  a  morbid  growth 
of  the  connective  tissue  which  holds  together  the  cells,  vessels,  and  lobules 
of  the  lungs.  It  differs  from  the  pneumonitis  already  considered  in  the 
absence  of  morbid  products  within  the  air-cells  or  alveoli.  It  is  not  an 
inflammation  of  the  latter  together  with  the  bronchioles,  but  the  morbid 
process  is  seated  in  the  interstices  of  these  and  of  the  pulmonary  lobules ; 
hence  the  pertinency  of  the  name  given  to  the  affection  by  Rokitansky — 
"  interstitial  pneumonitis."  In  its  seat  and  character,  it  is  affiliated  with 
a  morbid  growth  of  thj  neuroglia  constituting  sclerosis  of  the  brain  and 
spinal  cord,  with  cirrhosis  of  the  liver,  and  with  the  fibroid  or  cirrhotic 
kidney.  Corrigan  described  the  affection,  under  the  name  "  cirrhosis  of 
the  lung,"  in  1838.  It  has  been  called  fibroid  degeneration  and  fibrous 
induration  of  the  lung ;  the  latter  term  is  still  not  infrequently  applied  to  it. 

As  regards  its  pathological  character,  Bastian  and  others  den}-  that  it 
i<?  inflammatory  ;  and,  with  this  view  of  its  pathology,  the  name  pneumo- 
nitis is,  of  course,  inappropriate.  Whether  it  is  to  be  considered  an  inflam- 
mation or  not,  will  depend  on  the  definition  and  scope  given  to  this  term. 
In  a  practical  point  of  view,  the  question  is  not  one  of  great  importance. 
Suffice  it  to  say,  as  has  been  already  said,  that  the  chief  anatomical  char- 
acteristic is  an  abnormal  development  of  the  pulmonary  connective  tissue. 

As  thus  characterized,  chronic  pneumonitis  may  be  secondary  to  other 
pulmonary  affections,  more  especially  tuberculous  disease,  and  it  occurs  as 
the  predominant,  if  not  a  primary  affection;  in  either  case  the  characters 
which  distinguish  the  lesion  are  the  same.  The  pulmonary  structure  is 
dense,  resisting,  and  tough.  The  air  is  expelled  from  the  vesicles  by  the 
pressure  of  the  extra-vesicular  morbid  growth;  and  hence  is  produced 
more  or  less  contraction  of  the  lung.  When  incised,  it  creaks  under  the 
knife,  and  the  cut  surfaces,  instead  of  presenting  a  granular  appearance, 
like  that  in  the  second  stage  of  acute  pneumonitis,  are  smooth  and  shining. 
Little  or  no  liquid  escapes  after  an  incision.  The  color  is  more  or  less 
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dark  or  gray  from  the  presence  of  pigment.     These  changes  are  doubtless 
permanent. 

Circumscribed  chronic  pneumonitis,  with  the  foregoing  characters,  is 
often  found  after  death  in  cases  of  pulmonary  tuberculosis.  The  portions 
of  lung  affected  are  in  immediate  proximity  to  tuberculous  products  or 
cavities.  The  pneumonitis  leads  to  dilatations  of  bronchial  tubes,  which 
are  liable  to  be  confounded  with  tuberculous  cavities.  It  occasions,  at  the 
summit  of  the  chest,  the  depression  which  is  so  common  in  tuberculous 
disease.  It  renders  the  walls  of  cavities  rigid,  and  is  thus  concerned  in 
the  causation  of  amphoric  resonance  on  percussion,  and  amphoric  respira- 
tion. It  is  probably,  in  one  point  of  view,  conservative  ;  it  forms  a  barrier 
preventing  the  enlargement  of  cavities  by  progressive  destruction  of  the 
substance  of  the  lung.  It  occurs,  not  only  as  secondary  to  tuberculous 
disease,  but  around  cancerous  nodules,  extravasations  of  blood,  and  ab- 
scesses of  the  lungs.  When  secondary  to  these  affections,  it  isolates  and 
forms  a  barrier  between  the  affected  portions  and  healthy  lung,  preventing, 
perhaps,  an  extension  of  disease  to  the  latter. 

Chronic  pneumonitis,  as  either  a  primary  affection,  or  as  constituting  a 
particular  disease,  claims  somewhat  fuller  consideration.  It  is  almost 
always  unilateral,  and  the  whole,  or  the  greater  part,  of  one  lung  is  apt  to 
be  affected.  After  a  time,  it  leads  to  considerable,  and  sometimes  to 
great  contraction  of  the  affected  side,  the  external  appearances  being  simi- 
lar to  those  which  often  follow  recovery  from  chronic  pleuritis.  The  heart 
is  dislocated  by  suction,  as  it  is  in  certain  cases  of  pleuritis  after  the  ab- 
sorption of  the  effused  liquid.  Pleuritic  adhesions  are  generally  found 
after  death — another  point  of  similarity  to  chronic  pleuritis. 

Bronchiectasts,  that  is,  dilatation  of  the  bronchial  tubes,  is  frequently, 
but  not  constantly,  associated.  Saccular  dilatations  from  the  size  of  a  pea 
to  a  hen's  egg  and  more  or  less  numerous,  are  found  usually  in  connection 
with  cylindrical  dilatations.  The  cavities  which  are  found,  however,  are 
not  always  due  to  bronchicctasis ;  they  are  sometimes  an  effect  of  circum- 
scribed gangrene,  and  of  molecular  disintegration  due  to  inflammation  de- 
veloped secondarily  to  the  interstitial  growth.  The  bronchiectasis  has 
been  attributed  to  the  traction  upon  the  bronchial  tubes  produced  by  the 
inorbid%  growth,  to  the  accumulation  of  mucus  within  the  tubes,  and  to  an 
expansion,  compensative  of  the  shrinking  qf  the  lung,  caused  by  the  dila- 
tation of  the  chest  in  the  inspiratory  acts.  The  latter  enters  into  the 
rationale,  probably,  more  largely  than  the  two  former  explanations. 

The  affection  is  of  very  rare  occurrence.  Its  causation  is  obscure.  In 
an  exceedingly  small  proportion  of  cases,  it  has  been  preceded  by  acute 
pneumonitis  ;  but  in  these  cases  it  is  perhaps  most  rational  to  regard  the 
succession  of  the  two  affections  as  merely  a  coincidence.  This  may  also 
be  said  of  the  cases  in  which  it  has  been  observed  to  follow  bronchitis,  in 
view  of  the  fact  that  it  is  an  unilateral  disease,  whereas  bronchitis,  when 
primary,  is  always  bilateral ;  it  is  hardly  probable  that  such  a  sequel  of 
the  latter  would  be  limited  to  one  lung.  In  short,  we  have  no  positive 
knowledge  of  its  etiology.  In  the  majority  of  cases,  the  age  of  patients 
is  under  forty  years. 

The  local  symptoms  of  this  disease  are  cough,  with  more  or  less  expec- 
toration, and  want  of  breath  on  exercise.  The  matter  expectorated  is 
often  notably  fetid,  and  sometimes  suggestive  of  gangrene.  Circumscribed 
gangrene,  as  already  stated,  occasionally  occurs ;  but  the  fetor  generally 
is  due  to  the  decomposition  of  muco-pus  from  its  detention  in  the  cavities 
incident  to  bronchiectasis.  Haemoptysis,  sometimes  slight,  but  in  some 
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profuse,  occurred  in  more  than  one-half  of  the  30  cases  analyzed  by 
Bastian. 

The  disease  may  exist  for  an  indefinite  period  without  notable  emaciation 
or  debility;  but,  sooner  or  later,  even  if  there  be  no  complication  or  inler- 
cnrrent  affection,  hectic  paroxysms  occur,  diarrhoea  is  not  uncommon ; 
the  appetite  fails,  with  of  course  a  corresponding  defect  of  nutrition.  The 
lingers  may  become  clubbed,  as  in  some  cases  of  phthisis  and  disease  of 
the  heart.  General  dropsy  occurs  in  a  considerable  proportion  of  cases. 
This  is  due  to  dilatation  of  the  right  side  of  the  heart,  an  effect  of  the  ob- 
struction of  the  pulmonary  circulation,  that  is,  assuming  renal  disease  not 
to  coexist. 

The  physical  signs,  aside  from  the  contraction  of  the  chest,  to  which 
reference  has  been  already  made,  are  dulness  on  percussion,  rarely  flat- 
ness ;  and  the  resonance  which  is  elicited  is  frequently  purely  tympanitic. 
The  latter  is  marked  in  proportion  as  bronchiectasis  is  a  concomitant 
lesion  ;  and,  of  course,  it  is  most  marked  when  the  dilated  bronchial  tubes 
are  free  from  morbid  products.  Saccular  dilatations  may  occasion  cracked- 
metal  and  amphoric  resonance.  Either  ordinary  cavernous  or  amphoric 
respiration  may  be  heard  on  auscultation  in  certain  situations.  In  other 
situations  the  respiration  may  be  bronchial  or  tubular.  In  some  situations 
the  characters  of  the  cavernous  and  bronchial  respiration  may  be  combined. 
On  the  other  hand,  there  may  be  absence  of  respiratory  sound  over  more 
or  less  of  the  affected  side.  The  vocal  signs  are  those  denoting  solidifi- 
cation of  lung  and  cavities ;  namely,  bronchophony,  increased  vocal  reso- 
nance, and  sometimes  pectoriloquy.  Bubbling  and  gurgling  rales  are 
often  present.  The  dilatation  of  the  right  side  of  the  heart  may  give  rise 
to  a  tricuspid  regurgitant  murmur  and  to  a  jugular  pulse. 

As  regards  diagnosis,  phthisis  is  to  be  excluded  l>3r  the  extent  of  the 
damage,  taken  in  connection  with  the  fact  that  the  affection  is  unilateral, 
and  with  the  absence  of  the  emaciation  which  generally  characterizes  tuber- 
culous disease.  The  affections  with  which  it  is  most  likely  to  be  confounded, 
by  those  who  take  into  account  physical  signs,  are  chronic  pleurisy  and  car- 
cinoma. Chronic  pleurisy,  however,  after  the  removal  of  the  effused  liquid, 
does  not  furnish  the  signs  of  solidification,  and  perhaps  cavities,  which 
belong  to  the  clinical  history  of  this  disease.  Carcinoma  of  the  lung  is 
generally  secondary  to  carcinomatous  disease  in  some  other  situation ;  the 
cancerous  cachexia  is  often  marked;  there  is  progressive  and  perhaps 
rapid  wasting  of  the  body,  and  the  progress  of  the  disease  is  more  rapid. 

Chronic  pneumonitis,  or  cirrhosis  of  the  lung,  is  irremediable,  and, 
sooner  or  later,  it  ends  fatally.  But,  in  most  cases,  life  is  destroyed  by 
some  complication  or  intercurrent  affection.  An  acute  pneumonitis  affect- 
ing a  lobe  of  the  sound  lung,  or  an  attack  of  acute  bronchitis,  may  prove 
fat  :il.  Tuberculous  disease  may  become  developed  secondarily.  The 
ability  to  resist  any  severe  disease  is  of  course  impaired.  Alone,  the  dis- 
ease ends  fatally  by  the  slowly  progressive  exhaustion  which  it  induces; 
but,  existing  alone,  it  may  be  borne  for  a  great  number  of  years. 

The  treatment  embraces,  as  the  most  important  object,  maintenance  of 
nutrition  and  strength.  The  measures  for  this  object  are  remedies  to  im- 
prove appetite  and  digestion,  a  nutritious  and  abundant  alimentation,  cli- 
matic and  other  hygienic  influences,  which  tend  to  invigoration.  All  that 
tlie  physician  can  alto  to  do  is  to  aid  in  rendering  the  system  tolerant  of 
the  disease  as  fully  and  as  long  as  possible.  Palliative  measures,  having 
reference  especially  to  cough  and  expectoration,  arc  indicated,  with  a  view 
to  a  remedial  influence  on"  the  bronchial  mucous  membrane  when  the  ex- 
pectoration is  abundant.  The  inhalation  of  the  vapor  of  turpentine  is 
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u  ?eful.     Carbolic  acid  vapor  or  spray  may  be  inhaled  if  the  matter  of 
expectoration  be  fetid. 

Brown  or  Pigment  Induration  of  the  Lungs. 

The  lesion  thus  entitled  and  described  by  Virchow  in  1847,  is  referable 
to  the  long-continued  passive  congestion  incident  to  obstruction  at  the 
mitral  orifice  of  the  heart.  The  appearances,  as  described  by  Virchow,  are 
as  follows :  The  lungs  do  not  collapse  on  opening  the  chest  as  when  they 
are  healthy.  They  are  compact,  heavy,  inelastic,  crepitating  on  pressure 
but  little  ;  and  they  frequently  have  a  peculiar  yellow,  brown,  or  reddish- 
brown  color.  On  section,  numerous  red  points,  dark  colored  at  the  centre 
and  lighter  at  the  edges,  are  seen,  and,  also,  spots  which  are  brown,  rusty, 
or  black.  In  the  interspaces  the  tissue  is  yellow,  orange,  or  rust-colored. 
The  microscope  shows  the  parenchyma  to  be  normal,  with  extravasated 
blood  in  the  different  stages  of  transformation  into  pigment. 

This  lesion  has  been  studied  by  Dr.  Francis  Delafield,  one  of  the  cura- 
tors of  Bellevue  Hospital.1  He  found  it  more  or  less  marked  in  20  out  of 
60  cases  in  which  there  were  cardiac  lesions  involving  obstruction  of  the 
pulmonary -circulation.  He  describes  the  pulmonary  structure  as  dense 
and  resisting  pressure  like  compressed  lung,  containing  but  little  air,  and 
very  little  blood  or  serum  escaping  on  section.  Under  the  microscope 
four  pathological  conditions  were  observed,  namely,  new  pigment,  hyper- 
trophy of  the  walls  of  the  air-cells,  dilatation  of  the  capillaries,  and  a  mor- 
bid increase  of  cellular  elements  within  the  alveoli.  No  extravasations  of 
blood  were  observed.  Dr.  Delafield  considers  the  filling  of  the  alveoli  with 
new  cells  as  an  important  element  in  the  lesion,  although  it  is  the  one 
which  has  attracted  the  least  attention. 

The  symptoms  denoting  the  lesion  are  not  definite,  but  it  must  in- 
crease the  dyspnoea  which  is  connected  more  directly  with  the  cardiac 
disease. 

Anthracosis,  Siderosis. 

The  pigment  in  the  lesion  just  noticed  is  derived  from  the  blood.  It  is, 
therefore,  of  autochthonous  origin.  Black  pigment,  however,  may  consist 
of  particles,  of  coal  derived  from  the  atmosphere.  The  pigmentation  which 
is  more  or  less  marked  in  the  lungs  of  aged  persons  is  measurably,  thus, 
of  external  origin.  The  lesion  caused  by  the  inhalation  of  coal  dust  is 
called  anthracosis.  It  is  especially  marked  in  the  lungs  of  coal  miners. 
The  particles  of  coal,  carried  by  the  current  of  inspired  air  into  the  air 
vesicles,  or  alveoli,  penetrate  the  tissues ;  and  the  microscope  shows  their 
presence  in  the  areolar  structure  and  in  the  bronchial  glands.  By  their 
microscopical  characters  the  carbon-pigment  is  readily  distinguished  from 
that  derived  from  the  blood ;  and  sometimes  the  particles  of  coal  are  suf- 
ficiently large  to  be  recognized  by  the  naked  eye. 

Anthracosis,  within  certain  limits,  is  hardly  to  be  considered  as  a  dis- 
ease. The  particles  of  coal  may  be  innocuous,  and,  if  the  quantity  be  not 
large,  there  is  no  appreciable  diminution  of  the  respiratory  function.  On 
the  other  hand,  by  mechanical  irritation,  they  may  occasion  interstitial 
pneumonitis,  and,  perhaps,  sometimes,  in  circumscribed  situations,  suppu- 
rative  inflammation  of  the  pulmonary  parenchyma.  Suppuration  of  bron- 
chial glands  is  an  occasional  effect,  and,  oftener,  their  destruction  by 
atrophy. 

1  American  Journal  of  Med.  Sciences,  Jan.  1871. 
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The  term  Siderosis  denotes  the  accumulation  in  the  pulmonary  struc- 
tures of  the  oxide  of  iron.  This  forms  a  very  fine,  brownish-red  dust,  ami 
it  is  inli:ilcd  \)y  workmen  employed  in  dyeing,  polishing  mirrors,  and  other 
mechanical  arts  in  which  it  is  used.  Accumulating  in  the  lungs,  it  causes 
n  reddish  pigmentation.  A  German  observer,  Zenker,  has  studied  its  mor- 
bid effects,  which  are  essentially  the  same  as  in  anthracosis.1 

Lobular  Pnemnonitis  — Atelectasis  —  Collapse  of  Pulmo- 
nary Lobules. 

The  phrase  lobular  pneumonitis  might,  with  propriety,  be  applied  to  the 
pulmonary  affection  which  occurs  in  cases  of  pyaemia,  and  which,  from  em- 
bolism being  involved  in  its  causation,  is  also  called  "  embolic  pneumonia." 
This  has  been  noticed  under  the  heading  "circumscribed  pneumonitis" 
(page  195).  The  phrase,  moreover,  is  among  the  several  names  which  have, 
of  late,  been  applied  to  tuberculous  infiltration,  or  tuberculous  pneumo- 
nitis. Aside  from  these  applications,  it  has  been  used  to  distinguish  an 
affection  occurring  especially  in  children  under  six  years  of  age,  but  not 
exclusively  confined  to  this  period  of  life.  It  was  described  by  Gerhard 
and  Rufz,  Barthez  and  Rilliet,  and  by  Valleix  as  a  form  of  pneumonitis 
peculiar  to  children,  although,  as  regards  the  morbid  appearances,  pre- 
senting striking  points  of  distinction  from  lobar  pneumonitis.  Subsequent 
researches  by  Jorg,  Legendrc  and  Bailly,  and  by  Fuchs,  tended  to  show 
that  the  affection  is  not  a  form  of  inflammation  of  the  pulmonary  paren- 
chyma ;  but  that  the  appearances  supposed  to  denote  pneumonitis  are  due 
to  collapse  of  more  or  less  of  the  lobules  of  the  lungs.  This  is  the  patho- 
logical view  most  consistent  with  our  present  knowledge.  The  collapse  of 
lobules  is  incident  to  bronchitis,  and,  hence,  this  so-called  lobular  pneumo- 
nitis is  hardly  entitled  to  be  recognized  as  a  distinct  affection.  Other 
names  are  broncho-pneumonia,  catarrhal  pneumonia,  atelectasis,  and  ap- 
neumatosis.  The  two  first  of  these  are  objectionable  because  the  primary 
and  essential  condition  is  not  an  inflammation  of  the  substance  of  the 
lungs.  The  significance  of  the  two  latter  names  will  be  apparent  in  giving 
some  account  of  the  anatomical  characters. 

The  morbid  appearances  found  after  death  are  as  follows :  Solidified 
portions  of  lung,  or  nodules,  are  found,  sometimes  confined  to  one  side, 
but  almost  always  disseminated  throughout  both  lungs.  In  general,  these 
nodules  vary  in  size  from  that  of  a  pea  to  that  of  a  filbert ;  but,  exception- 
ally, a  considerable  portion  of  a  lobe  may  be  solidified.  The  number  of 
nodules  varies  much  in  different  cases.  The  situations  in  which  they  are 
most  frequently  found  are  the  lower  margins  of  the  lower  lobes,  and  the 
posterior  surfaces  of  both  the  upper  and  lower  lobes.  They  are  generally 
of  a  dark  red  color,  and  they  arc  abruptly  defined  })y  the  interlobular  boun- 
d-i  ries.  Usually  the  spaces  on  the  superficies,  corresponding  to  the  nodules, 
n  re  depressed  ;  but  sometimes  this  is  not  the  case,  and  they  may  even  pro- 
ject above  the  level  of  the  adjacent  lobules.  This  variation  is  due  to  a 
difference  as  regards  congestion  of  the  portions  solidified.  The  solidified 
lobules  are  dense,  resisting  pressure,  and  sinking  in  water.  The  cut  sur- 
faces are  smooth,  not  granular,  and  resemble  muscle.  The  pleura  over 
the  solidified  lobules,  when  these  are  near  the  superficies,  retains  its  nor- 
mal appearance;  that  is,  there  is  no  evidence  of  pleuritis.  The  several 
points  of  contrast  will  be  apparent  on  comparing  these  characters  \\ith 
those  of  lobar  pneumonitis  (page  175).  The  anatomical  condition  is  essen- 

1  Text-book  of  Pathological  Histology,  by  Rimlfleisch,  1872. 
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tially  the  same  as  that  of  lung  condensed  by  pressure.  From  the  resem- 
blance to  muscle,  the  term  carnification  is  used  to  express  this  condition. 

The  solidified  lobules  in  the  so-called  lobular  pneumonitis  correspond  to 
those  found  in  the  bodies  of  children,  dying  shortly  after  ^birth,  in  whom 
complete  expansion  of  the  lungs  had  not  taken  place.  In  the  latter  cases 
the  hard  nodules  are  lobules  which  have  never  been  inflated.  They  retain 
the  foetal  state.  Jb'rg,  who  described  this  condition  in  1832,  applied  to  it 
the  name  atelectasis,  a  term  signifying  absence  of  inflation.  He  found  that 
by  insufflation  after  death  the  solidified  lobules  disappeared,  the  air-cells 
being  filled  with  air.  Afterward  Legendre  and  Bailly  demonstrated  that, 
in  like  manner,  the  solidified  lobules  in  lobular  pneumonitis  could  be  made 
to  disappear  by  insufflation ;  and,  thus,  the  identity  of  the  anatomical  con- 
dition with  atelectasis  was  established.  Hence,  the  term  atelectasis  has 
been  used  to  denote  both  congenitally  solidified  lobules  and  a  return,  after 
birth,  of  more  or  less  of  the  lobules  to  a  foetal  state  by  collapse.  The  term 
"  acquired  atelectasis"  is  sometimes  used  to  distinguish  the  latter.  The 
term  apneumatosis,  signifying  absence  of  air,  properly  embraces  solidifica- 
tion, both  from  collapse  and  from  the  persistence  of  the  foetal  state,  in 
other  words,  congenital  and  acquired  atelectasis.  This  term  was  first  used 
by  Fuchs,  in  1849,  and  is  adopted  by  Graily  Hewitt.1 

Evidently  the  name  lobular  pneumonitis  is  incorrectly  applied,  if  the 
collapse  of  pulmonary  lobules  accounts  for  all  the  morbid  appearances. 
It  appears,  however,  that  the  solidified  lobules,  often,  if  not  generally,  afford 
evidence  of  inflammation.  This  evidence  consists  in  the  presence  of  desqua- 
mated epithelium  and  leucocytes  within  the  collapsed  air-cells,  without  the 
presence  of  filmious  exudation.  Hence,  the  name  catarrhal  pneumonitis, 
which  is  used  by  some  writers  to  distinguish  a  pneumonic  inflammation 
without  exudation,  the  name  croupous  pneumonia  being  used  to  denote 
inflammation  with  exudation.  The  pneumonitis,  however,  there  is  reason 
to  believe,  is  secondary  to  the  collapse.  The  collapsed  lobules  become 
congested,  and  inflammation  follows.  The  collapse,  therefore,  not  only 
occasions  the  gross  appearances,  but  it  gives  rise  to  the  pneumonitis  when 
this  occurs.  Under  these  circumstances,  the  names  collapse,  acquired 
atelectasis  and  apneumatosis  are  more  appropriate  than  either  lobular  or 
catarrhal  pneumonitis. 

For  a  fuller  account  of  atelectasis  and  collapse  of  pulmonary  lobules,  the 
reader  is  referred  to  works  treating  of  the  diseases  of  children.  The  etio- 
logical  relation  of  the  latter  to  bronchitis  will  be  briefly  considered  in  the 
next  chapter,  under  the  heading  "acute  bronchitis  in  young  children." 

Collapse  of  pulmonary  lobules  will  enter  into  the  etiology  of  pulmonary 
emphysema.  (Fide  Chap.' VII.) 

Pleurodynia   and  Dorso-Intercostal   Neuralgia. 

A  brief  consideration  of  these  affections  is  included  in  this  chapter,  be- 
cause, from  similarity  as  regards  pain,  they  are  liable  to  be  confounded  with 
either  acute  pneumonitis  or  pleuritis.  Prior  to  the  employment  of  physi- 
cal exploration,  this  mistake  was  by  no  means  uncommon,  and  it  is  still 
made  by  those  who  depend  on  symptoms  alone.  The  term  pleurodynia  is 
applied  to  a  painful  affection  of  the  muscles  entering  into  the  composition 
of  the  thoracic  walls.  Intercostal  or  dorso-intercostal  neuralgia  denotes 
a  neuralgic  affection  of  the  intercostal  nerves. 

Both  affections  may  be  characterized  by  pain  resembling  that  of  either 

1  Reynolds's  System  of  Medicine. 


DORSO-INTERCOSTAL    NEURALGIA.  203 

acute  pneumonitis  or  pleuritis  ;  that  is,  a  lancinating  pain  felt  ('specially  in 
the  act  of  inspiration.  They  may  be  accompanied  l>y  a  dry  cough,  which 
is  acutely  painful.  In  cases  of  pleurodynia  there  may  be  febrilfl  movement, 
and  (his  may  accidentally  exist  in  cases  of  intercostal  neuralgia.  How  are 
thoc  affections  to  be  discriminated  from  inflammation  of  the  pleura,  either 
primary,  or  occurring  as  a  complication  of  inflammation  of  the  pulmonary 
parenchyma? 

Intercostal  neuralgia,  as  a  rule,  is  not  accompanied  by  febrile  movement. 
But  this  affection  has  a  diagnostic  criterion  which  is  readily  available.  It 
consists  in  the  existence  of  tenderness  usually  in  three  isolated  points,  viz., 
behind  near  the  dorsal  vertebrae;  laterally  in  one,  two,  or  three  intercostal 
spaces,  and  anteriorly  in  one  or  more  intercostal  spaces  near  the  sternum 
or  over  the  epigastrium.  Sometimes  tenderness  exists  in  only  two  of  these 
situations.  The  tenderness  is  frequently  confined  to  a  very  limited  space 
in  each  situation,  a  space  perhaps  small  enough  to  be  covered  by  the  finger. 
On  the  opposite  side  of  the  vertebrae,  and  between  the  tender  points  in  the 
three  situations,  pressure  or  percussion  is  well  borne.  In  addition  to  this 
diagnostic  test,  physical  exploration  fails  to  discover  the  evidence  of  either 
pleuritic  or  parenchymatous  inflammation,  viz.,  in  primary  pleuritis  a  fric- 
tion murmur  in  some  cases,  and  the  signs  denoting  pleuritic  effusion,  and, 
in  pneumonitis,  the  crepitant  rale  and  the  signs  of  solidification.  The  affec- 
tion occurs  much  oftener  on  the  left  than  on  the  right  side.  Both  sides 
may  be  affected,  but  this  is  extremely  rare. 

Pleurodynia  lacks  a  similar  positive  test,  that  is,  the  tenderness  is  not 
limited  to  isolated  points,  but  is  more  or  less  diffused.  The  diagnosis,  there- 
fore, must  rest  on  the  exclusion  of  intercostal  neuralgia  by  the  absence  of 
the  evidence  just  stated,  together  with  the  absence  of  the  signs  of  both  pleu- 
ritis and  pneumonitis.  Pain  in  pleurodynia  and  intercostal  neuralgia  is 
more  marked,  as  a  rule,  in  movements  of  the  body  than  in  the  respiratory 
movements,  the  reverse  being  true  of  the  pain  in  pleuritis  and  pneumonitis. 
This  remark  applies  more  especially  to  pleurodynia.  The  tenderness  in 
both  affections  varies,  being  sometimes  slight  and  sometimes  exquisitely 
acute. 

Of  the  two  affections,  pleurodynia  is  much  the  less  frequent.  Before  the 
diagnostic  criterion  of  intercostal  neuralgia  had  been  pointed  out  by  Bas- 
sereau  and  Valleix,  cases  of  this  affection  were  doubtless  often  considered 
as  rheumatic,  and  hence,  cases  of  the  neuralgic  affection  have  apparently 
increased  of  late  at  the  expense  of  pleurodynia.  Intercostal  neuralgia  is 
of  frequent  occurrence.  Cases  are  numerous  both  in  private  practice  and 
among  patients  treated  at  hospitals  and  dispensaries,  but  more  especially 
the  latter.  The  poorer  classes  are  more  liable  to  it  than  those  in  comfort- 
able circumstances.  It  occurs  oftener  among  females  than  males.  Persons 
affected  are  frequently  anaemic.  It  is  apt  to  be  developed  during  the  pro- 
gress of  pulmonary  tuberculosis.  It  occurs  especially  as  a  sequel  of  inter- 
mittent fever. 

The  degree  of  suffering  from  these  affections  varies  much  in  different 
cases.  They  are  sometimes  so  slight  as  merely  to  occasion  annoyance, 
but  in  some  cases  the  pain  is  sufficiently  severe  to  shorten  the  inspirations, 
thus  rendering  the  respirations  frequent,  as  in  acute  pleuritis,  and  occasion- 
ing great  distress.  In  the  neuralgic  affection,  exacerbations  of  pain  are 
frequently  experienced.  They  vary  greatly  in  different  cases  as  regards 
duration,  occurring  sometimes  as  transient  affections,  but  in  some  cases 
persisting  for  a  long  period.  Pain  and  soreness  in  the  chest  are  sometimes 
assumed  by  malingerers,  but  a  ready  proof  of  the  reality  of  the  affection 
is  the  diagnostic  test,  viz.,  the  limitation  of  the  tenderness  to  the  three 
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points  on  one  side  of  the  chest.  This  proof  is  reliable,  unless  the  malingerer 
have  had  shrewdness  enough  to  discover  that  this  test  is  relied  upon  for 
the  diagnosis. 

The  treatment  of  both  affections  embraces  measures  to  relieve  pain  if 
it  be  severe  or  considerable.  Opium  may  be  required  internally  for  this 
object.  Local  applications  may  suffice  if  the  pain  be  slight  or  moderate, 
for  example,  liniments  containing  chloroform  or  aconite,  or  the  belladonna 
plaster.  In  cases  of  intercostal  neuralgia,  I  have  found  quinia  an  effective 
remedy,  whether  the  affection  be  a  sequel  of  intermittent  fever  or  not.  The 
quinia  should  be  given  in  doses  sufficient  to  occasion  slight  cinchonism,  and 
continued  in  such  doses  for  one  or  two  weeks.  If  anaemia  exist,  this  condi- 
tion claims  appropriate  treatment.  The  citrate  of  iron  and  quinia  or  the 
tincture  of  the  chloride  of  iron  may  be  prescribed  with  reference  to  this 
condition.  In  obstinate  cases  flying  blisters  are  useful.  Valleix  considers 
these  as  most  likely  to  prove  effective.  The  application  of  dry  cups  will 
sometimes  afford  relief.  Hypodermic  injections  of  a  solution  of  morphia, 
or  of  aconite,  may  be  resorted  to  if  the  pain  be  severe,  or  morphia  may  be 
sprinkled  upon  a  blistered  surface. 

Hypersemia  of  Lungs,  or  Pulmonary  Congestion. 

The  terms  hypenemia  and  congestion  denote  an  abnormal  accumulation 
of  blood  in  a  part,  their  signification  being  the  reverse  of  that  of  anaemia 
as  applied  to  any  organ  or  structure.  The  congestion  is  of  two  kinds.  In 
one,  the  over-accumulation  is  due  to  an  abnormal  determination  of  blood  to 
the  part  affected ;  more  blood  is  either  sent  or  attracted  to  the  part  than 
can  be  readily  returned  by  the  veins  from  the  part.  This  kind  of  conges- 
tion is  distinguished  as  active.  Virchow  calls  it  fluxion.  In  this  kind, 
arterial  blood  predominates  in  the  congested  part.  Active  hypersemia  is 
the  first  appreciable  morbid  condition  in  all  acute  inflammations.  It  con- 
stitutes a  morbid  condition,  in  certain  cases,  without  eventuating  in  inflam- 
mation. In  the  other  kind  of  congestion,  the  abnormal  accumulation  of 
blood  arises  from  an  obstruction  to  the  return  of  blood  from  the  part  affected, 
the  quantity  of  blood  determined  to  the  part  not  being  increased.  This  is 
distinguished  as  passive  congestion  or  stasis.  Venous  blood  predominates 
in  this  kind  of  congestion. 

Active  congestion  or  hypersemia  of  the  lungs,  irrespective  of  inflamma- 
tion, is  rarely,  if  ever,  a  primary  morbid  condition,  and  is  hardly  to  be  con- 
sidered as  an  individual  affection.  It  may  be  produced  by  increased  power 
of  the  heart's  action,  arising  either  from  transient  causes,  such  as  the  inges- 
tion  of  alcoholic  stimulants  and  mental  emotions,  or  from  simple  hyper- 
trophy affecting  the  right  ventricle,  the  latter  being  extremely  rare.  It 
may  be  caused  by  the  inhalation  of  stimulating  or  irritating  vapors.  When- 
ever the  circulation  in  a  considerable  portion  of  the  lungs  is  interrupted, 
more  or  less  abnormal  determination  of  blood  must  take  place  in  the  por- 
tions to  which  the  flow  of  blood  is  unobstructed,  as  in  cases  of  emphysema, 
pleuritis,  etc.  Virchow  calls  this  collateral  fluxion. 

Passive  hyperaemia  or  congestion  is  of  more  frequent  occurrence,  biit  is 
never  primary  or  idiopathic.  It  is  an  effect  of  mitral  cardiac  lesions  causing 
obstruction  or  regurgitation,  or  both  combined.  It  is  also  consequent  on 
feebleness  of  the  action  of  the  heart,  especially  of  the  right  ventricle,  as  in 
cases  of  dilatation  or  fatty  degeneration.  It  is  an  important  morbid  con- 
dition as  standing  in  a  causative  relation  to  pneumorrhagia,  or  pulmonary 
apoplexy,  and  to  oedema  of  the  lungs,  affections  to  be  presently  considered. 
(  Vide  Chapter  VIII.)  In  cases  of  general  dropsy  it  occasions  a  dispro- 
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portionate  and  sometimes  an  alarming  amount  of  hydrothorax.  It  gives 
.rise  to  brown  or  pigment  induration  of  the  lungs  (see  p.  200). 

Passive  hyperaemia  is  liable  to  occur  in  the  dependent  portions  of  the 
lungs  in  the  course  of  chronic  diseases  which  occasion  general  debility  or 
asthenia.  The  accumulation  of  blood,  under  these  circumstances,  is  the 
ivsult  of  gravitation,  as 'when  it  takes  place  in  the  dependent  portions  of 
the  lungs  and  of  other  parts  of  the  bod}'  after  death ;  and  it  may  be  dis- 
tinguished by  the  name  applied  to  the  latter,  to  wit,  hypostatic.  Hypos- 
tatic  congestion  of  the  posterior  portions  of  the  lungs,  in  feeble  patients 
confined  for  a  long  period  to  the  recumbent  posture,  frequently  gives  rise 
to  oedema. 

Congestion  of  the  lungs,  whether  active  or  passive,  compromises  the  respi- 
ratory function,  first,  by  diminishing  the  capacity  of  the  air-cells,  and, 
second,  by  lessening  the  quantity  of  decarbonized  and  oxygenized  blood 
returned  from  the  lungs  to  the  systemic  circulation.  The  respirations  are 
increased  in  frequency,  and  a  sense  of  the  want  of  air,  or  dyspnoea,  is  felt, 
cseteris  paribus,  in  proportion  to  the  degree  and  extent  of  the  congestion. 
As  regards  physical  signs,  congestion,  if  marked  or  considerable,  undoubt- 
edly causes  a  certain  amount  of  dulness  or  percussion ;  but  this  is  not 
determinable  if  both  lungs  be  alike  congested,  or  in  cases  in  which  conges- 
tion of  one  lung  follows  certain  affections  in  the  other  side  of  the  chest,  as 
in  pleurisy  with  effusion,  pneumo-hydrothorax,  etc.  If  the  dulness  on  per- 
cussion be  great,  either  oedema  or  extravasation  of  blood  is  superadded. 
Congestion  also  undoubtedly  diminishes  the  intensity  of  the  respiratory 
murmur ;  but  if  the  murmur  be  changed  in  character,  that  is,  if  it  be  bron- 
chial or  broncho-vesicular,  there  is  solidification  from  some  cause.  It  is 
not  probable  that  simple  congestion  gives  rise  to  adventitious  sounds  or 
rales;  nor  does  it  occasion  any  vocal  signs.  Dulness  on  percussion  on 
both  sides,  and  diminished  intensity  of  the  respiratory  murmur,  are  effects 
of  the  brown  or  pigment  induration ;  but  these  effects  may  not  be  deter- 
minable owing  to  the  fact  that  both  lungs  are  equally  affected. 

The  treatment  must  of  course,  have  reference  to  the  causative  conditions 
and  the  circumstances  under  which,  the  congestion  occurs.  Active  conges- 
tion calls  for  cardiac  sedatives  and  revulsive  measures.  Passive  congestion 
is  generally  either  hypostatic  or  an  effect  of  disease  of  the  heart.  In  cases 
of  the  latter,  the  measures  are  indicated  by  the  cardiac  lesions.  Hjrpo- 
static  congestion  may  be  prevented  or  relieved  by  changing  at  intervals  the 
position  of  the  body,  so  that  the  same  portions  shall  not  be  constantly 
dependent. 
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CHAPTER  VI. 

BRONCHITIS. 

Acute  Bronchitis  affecting  the  Large  Bronchial  Tubes— Anatomical  Characters— Clinical  History 
—Pathological  Character  —  Causation  —  Diagnosis  —  Prognosis— Treatment.  Subacute  Bron- 
chitis. Acute  Bronchitis  in  Young  Children.  Bronchitis  affecting  the  small  Bronchial  Tubes. 
Epidemic  Bronchitis.  Bronchitis  with  Fibrinous  Exudation.  Circumscribed  Bronchitis. 
Chronic  Bronchitis. 

THE  preceding  chapters  have  been  devoted  mainly  to  the  consideration 
of  inflammation  affecting  the  serous  covering  of  the  lungs  and  the 
lining  membrane  of  the  pulmonary  cells.  It  remains  to  consider  inflam- 
mation seated  in  the  lining  membrane  of  the  bronchial  tubes.  Inflamma- 
tion in  this  situation  constitutes  the  disease  called  bronchitis.  This,  in 
its  ordinary  form,  is  the  most  frequent  of  the  pulmonary  inflammations. 
Ordinary  bronchitis  is  a  very  common  affection  in  all  parts  of  the  globe. 
A  highly  important  variety  of  the  disease  is  based  upon  the  section  of  the 
bronchial  tree  affected.  In  ordinary  bronchitis,  the  inflammation  is  limited 
to  the  large  bronchial  tubes.  An  infrequent  and  a  much  graver  form  of 
bronchitis  is  developed  when  the  inflammation  affects  the  small  tubes.  The 
latter  form  is  generally,  but,  as  will  be  seen,  incorrectly  called  capillary 
bronchitis.  Inflammation  of  the  bronchial  mucous  membrane  may  be 
acute,  subacute,  or  chronic,  and  varieties  of  the  disease  are  based  on  these 
differences  as  regards  the  degree  and  duration  of  the  inflammation.  Bron- 
chitis may  be  primary  or  secondary,  as  regards  other  pulmonary  affections ; 
that  is,  it  may  be  developed  as  a  complication  of  certain  diseases,  such  as 
*pneumonitis  or  tuberculosis,  or  it  may  not  be  preceded  by  any  disease  of  the 
lungs.  As  a  complication  of  other  pulmonary  affections,  it  is  more  limited 
than  when  it  is  the  primary  affection,  and  may  be  distinguished  as  circum- 
scribed bronchitis.  A  form  of  the  disease  is  characterized  by  the  exuda- 
tion of  lymph,  and  may  be  denominated  diphtheritic  bronchitis.  Finally, 
bronchitis  occurs  as  an  epidemic,  and  is  then  commonly  known  as  influ- 
enza. These  several  varieties  of  the  disease  will  claim  separate  considera- 
tion, after  having  considered  the  ordinary  form,  viz.,  bronchitis  affecting 
the  large  bronchial  tubes.  The  term  catarrh  has  been  used  to  denote  in- 
flammation of  a  mucous  structure,  giving  rise  only  to  a  mucous,  or  a  muco- 
purulent,  product.  As  the  term  bronchial  cartarrh  expresses  neither  more 
nor  less  than  bronchitis,  it  is  superfluous,  and  may  be  dispensed  with. 
Proceeding  to  treat  first  of  ordinary  acute  bronchitis,  it  will  be  considered 
as  occurring  after  infantile  life,  and  afterward,  certain  points  relating  to 
the  disease  as  it  occurs  in  young  children  will  be  briefly  noticed. 

Acute  Bronchitis  affecting  the  Large  Bronchial  Tubes. 

ANATOMICAL  CHARACTERS. — The  opportunity  of  observing  the  appear- 
ances after  death  is  not  often  offered,  as  this  form  of  bronchitis  does  not  in 
itself  prove  fatal.  The  mucous  membrane  differs  from  serous  membranes 
and  the  lining  membrane  of  the  air-cells  in  being  thicker,  softer,  much 
more  vascular,  and  containing  follicles  which  secrete  mucus.  Owing  to 
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these  points  of  difference,  the  anatomical  characters  of  inflammation  differ 
from  those  which  belong  to  the  inflammatory  affections  already  considered. 
The  accumulation  of  blood  take-;  place  in  the  membrane  itself,  whereby  it 
is  reddened  and  swelled.  The  redness  and  swelling  after  death  may  be 
found  to  be  uniform  in  the  jiiicctcd  tubes,  or  more  marked  in  patches  or 
zones.  The  appearance  with  respect  to  redness  after  death  here,  as  in 
other  situations,  is  not  to  be  considered  as  evidence  of  the  condition  as 
regards  the  amount  of  accumulation  of  blood  during  life,  for,  in  parts 
which  are  open  to  observation,  for  example,  the  conjunctiva,  mouth,  and 
throat,  redness  marked  during  life  is  found  to  diminish  or  even  to  disap- 
pear after  death.  The  inflamed  membrane  is  more  or  less  softened  by 
inflammation,  and  the  affected  tubes  are  likely  to  contain  more  or  less  of 
the  inflammatory  products  which  were  expectorated  during  life,  viz.,  muco- 
purulent  matter,  with  predominance  of  the  characters  of  either  mucus  or 
pus.  Inflammation  below  the  trachea  very  rarely  leads  to  ulceration. 

In  ordinary  bronchitis,  the  inflammation,  as  already  stated,  is  limited 
to  the  large  bronchial  tubes.  Probably  in  most  cases  it  does  not  extend 
beyond  the  bronchi  exterior  to  the  pulmonary  organs ;  but,  in  cases  un- 
usually severe,  the  larger  divisions  within  the  lobes  may  be  involved.  The 
tubes  on  both  sides  are  equally  affected,  provided  the  affection  be  not  inci- 
dent to  an  antecedent  pulmonary  disease.  With  this  exception,  bronchitis 
exemplifies  the  law  of  parallelism ;  it  is  a  bilateral  or  sj'mmetrical  disease. 
In  this  respect  it  differs  from  pleuritis  and  pneumonitis. 

CLINICAL  HISTORY. — Acute  bronchitis  is  generally  preceded  by  inflam- 
mation of  the  mucous  membrane  of  the  nasal  passages,  or  coryza.  The 
inflammation  commences  in  the  nostrils  and  travels  downward,  either 
affecting,  or  passing  by,  the  pharynx  and  larynx  in  its  passage  to  the 
bronchial  tubes.  The  period  occupied  in  the  passage  varies  from  a  few 
hours  to  one,  two,  or  three  days.  In  a  certain  proportion  of  cases,  the 
bronchial  tubes  are  attacked  at  once  without  any  affection  of  the  air-pas- 
sages above. 

The  symptoms  offer  marked  points  of  contrast  with  acute  pleuritis  and 
pneumonitis.  Pain  is  not  a  prominent  symptom,  but  the  patient  experi- 
ences a  sense  of  constriction  or  tightness,  with  a  feeling  of  soreness  or 
rawness.  These  painful  sensations  especially  accompany  acts  of  cough- 
ing. The  pain  is  of  an  obtuse  or  contusive  character,  and  is  situated 
beneath  the  sternum. 

The  attack  is  rarely  accompanied  by  a  distinct  chill,  but  chilly  sensa- 
tions, followed  by  flashes  of  heat,  are  frequently  repeated  during  the  career 
of  the  disease.  The  appetite  may  be  more  or  less  impaired,  but  is  not 
usually  lost.  Lassitude  is  complained  of,  with  a  general  feeling  of  malaise. 

The  febrile  movement  is  generally  moderate.  The  pulse  has  not  the 
frequency  and  strength  which  it  has  in  pleuritis  and  pneumonitis.  The 
heat  of  the  surface  is  not  notably  raised. 

The  cough  is  at  first  painful,  but  not  sufficiently  so  to  be  su ppressod. 
It  is  at  first  dry,  the  secretion  of  mucus  being  for  a  time  scanty.  Deep 
inspirations,  breathing  cold  air,  and  the  exercise  of  the  voice  in  singing 
or  speaking  excite  acts  of  coughing,  which  occur  in  parox3-sms,  and  con- 
sist of  a  deep  inspiration  followed  by  a  series  of  expiratory  efforts.  If 
the  paroxysms  of  coughing  be  frequent  and  severe,  the  traction  of  the 
diaphragm  occasions  pain  and  soreness  referred  to  the  false  ribs  and  the 
ensiform  cartilage.  The  patient  feels;  as  if  relief  would  be  afforded  by  a 
more  abundant  expectoration,  and  desires  to  have  the  cough  loosened. 
The  expectoration  is  at  first  small,  glairy,  frothy,  and  viscid,  and  occa- 
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sionally  streaked  with  blood.  In  the  progress  of  the  affection,  after  two, 
three,  or  four  days,  the  expectoration  becomes  more  abundant,  and  con- 
sists of  thick,  yellowish,  or  greenish  sputa.  The  cough  is'  then  said  to 
be  loose,  the  acts  of  expectoration  being  easier,  unattended  by  pain  or 
soreness,  and  followed  by  a  sense  of  comfort.  The  mucous  secretion  is 
rarely  sufficient  to  accumulate  in  the  tubes  and  occasion  embarrassment 
of  respiration.  This  may  happen  in  young  children,  in  the  aged,  and  in 
feeble  persons.  The  presence  of  a  collection  of  mucus  in  the  large  bronchi 
or  trachea  is  felt,  and  the  patient  is  led  to  make  voluntary  efforts  of  cough- 
ing for  its  expulsion.  The  increased  amount  of  mucous  secretion  and  the 
change  in  character,  denote  diminution  or  resolution  of  the  inflammation. 

Respiration  is  not  sensibly  affected.  No  portion  of  the  lung  is  with- 
drawn from  the  exercise  of  its  function  as  in  pleuritis  and  pneumonitis. 
Dyspnoaa  is  not  produced  save  in  the  exceptional  cases  in  which,  from 
feebleness  or  the  want  of  volunta^  efforts  of  coughing,  the  mucous  secre- 
tions accumulate  sufficiently  to  obstruct  the  bronchial  tubes. 

The  affection  is  not  accompanied  by  much  debility.  Patients  are  gene- 
rally not  confined  to  the  bed,  and  they  may  not  confine  themselves  to  the 
house. 

The  average  duration  of  acute  bronchitis  is  ten  or  twelve  days.  In  severe 
cases,  after  five  or  six  days  patients  are  usually  able  to  be  out  of  doors. 

The  disease  may  be  divided  into  two  stages.  The  first  stage  embraces 
the  period  during  which  the  expectoration  is  scanty,  transparent,  and 
viscid.  The  second  stage  extends  from  the  time  when  the  expectoration 
becomes  abundant,  opaque,  and  thick,  to  convalescence. 

PATHOLOGICAL  CHARACTER. — Acute,  ordinary  bronchitis  is  an  inflam- 
mation affecting  a  mucous  structure,  leading  to  a  secretion  of  mucus  and 
the  production  of  muco-pus  in  greater  or  less  abundance.  Resolution 
takes  place  in  this  situation  without  the  occurrence  of  ulcerations.  It 
belongs  among  the  symmetrical  diseases. 

CAUSATION. — Primary  or  idiopathic  bronchitis  is  supposed  to  be  fre- 
quently, if  not  generally,  produced  by  the  action  of  cold.  This  is  implied 
in  the  name  by  which  the  affection  is  popularly  known,  viz.,  "  a  cold." 
Exposure  to  cold  is  supposed  to  produce  this  disease  by  interrupting  the 
eliminative  functions  of  the  skin,  whereby  an  increased  duty  is  thrown 
upon  the  pulmonary  mucous  membrane,  and  by  inducing  internal  conges- 
tion. This  view  of  the  causation  is  inconsistent  with  the  fact  that  great 
exposure,  in  a  large  proportion  of  cases,  is  not  followed  by  bronchitis,  and 
also  with  the  fact  that  in  a  large  proportion  of  the  cases  of  bronchitis  it 
is  not  traceable  to  any  unusual  exposure.  There  is  abundant  evidence, 
however,  to  show  that  exposure  of  a  portion  of  the  body  to  a  current  of 
air  is  liable  to  excite  an  attack  of  this  disease.  In  general  it  is  reasonable 
to  conclude  that  the  disease  is  due  to  a  morbific  agent  in  the  atmosphere 
or  some  special  atmospheric  change.  This  is,  of  course,  to  be  inferred 
when  the  disease  prevails  as  an  epidemic ;  but,  when  cases  are  not  nume- 
rous enough  to  constitute  an  epidemic,  it  is  a  matter  of  common  observa- 
tion that  a  greater  or  less  number  of  persons  are  apt  to  be  simultaneously 
affected.  Sometimes  the  occurrence  of  cases  is  connected  with  an  obvious 
change  in  weather,  but  it  would  be  useless  to  offer  any  speculations  as  to 
the  particular  atmospherical  condition  which  stands  in  a  special  causative 
relation  to  the  disease. 

Bronchitis  occurs  secondarily  to,  and  forms  an  element  of,  other  dis- 
eases. It  belongs  to  the  clinical  history  of  rubeola  or  measles.  In  this 
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connection  it  is  frequently  acute.  It  belongs  to  typhoid  fever,  buc  is  ran  1  y 
acute  in  connection  with  that  disease.  Developed  in  connection  with  dis- 
situated  elsewhere  than  in  the  pulmonary  organs,  it  is  symmetrical, 
as  when  it  occurs  primarily  ;  but,  developed  as  a  complication  of  pneumo- 
nitis  and  tuberculosis,  it  may  be  limited  to  one  side,  that  is,  unilateral, 
and  is  confined  within  a  circumscribed  space. 

It  may  be  produced  traumatically  by  the  local  action  of  irritating  gases 
received  with  the  inspired  breath.  Inhalation  of  chlorine  gas  will  produce 
it.  I  have  known  a  severe  attack  produced  by  inhaling  the  fumes  of  sul- 
phuric acid.  In  some  persons,  owing  to  an  idiosyncrasy,  the  bronchial 
membrane  becomes  inflamed  by  constituents  of  inspired  air  which  are 
innocuous  when  inhaled  by  most  persons.  The  powder  of  ipecacuanha, 
emanations  from  newly-mown  hay,  and  from  feathers,  certain  morbific 
matters  in  the  atmosphere  during  the  summer  and  a  portion  of  the  autumnal 
season,  the  nature  and  source  of  which  are  not,  as  yet,  ascertained,  and  even 
fragrant  odors,  will  produce  bronchitis  in  those  constituted  with  a  peculiar 
susceptibility  of  this  membrane  to  be  affected  by  these  causes.  Frequently, 
iu  these  cases,  to  the  bronchitis  is  added  asthma,  and  this  idiosyncrasy 
will  be  noticed  in  connection  with  the  latter  affection.  (  Vide  Chap.  VII.) 

As  a  rule,  the  liability  to  bronchitis  is  less  in  proportion  as  persons  are 
habituated  to  free  exposure  in  the  open  air.  It  is  much  more  apt  to 
attack  persons  who  spend  most  of  their  time  in  warm  apartments  than 
those  whose  occupations  keep  them  out  of  doors.  Soldiers,  surveyors, 
explorers,  and  hunters,  who  are  accustomed  to  sleep  at  night  in  tents  or  in 
the  open  air,  rarely  "  take  cold,"  but  it  is  a  matter  of  frequent  observation 
that,  after  having  been  for  some  time  accustomed  to  camping  out  of  doors, 
bronchitis  occurs  on  resuming  comfortable  in-door  quarters. 

DIAGNOSIS. — Acute  bronchitis  is  to  be  discriminated  from  pleuritis  and 
pneumonitis,  more  especially  the  latter.  The  points,  relating  to  symptoms, 
which  are  involved  in  this  differential  diagnosis  are  as  follows :  The  ab- 
sence of  lancinating  pain,  and  the  pain  which  is  felt  being  sub-sternal ;  the 
presence  of  more  or  less  expectoration  which  is  not  rusty,  but  either 
devoid  of  blood  or  containing  it  in  the  form  of  streaks  ;  absence  of  accele- 
rated breathing  and  dyspnoea ;  absence  of  the  circumscribed  flush  of  cheeks, 
the  pulmonary  S3rmptoms  preceded  by  coryza,  with  perhaps  soreness  of 
throat  and  subacute  laryngitis.  These  points  are  chiefly  negative,  and 
they  are  not  sufficient  for  a  positive  diagnosis  in  all  cases,  because  the 
symptoms  belonging  to  pleuritis  or  pneumonitis,  which  are  wanting  in 
bronchitis,  are  by  no  means  uniformly  present  in  cases  of  the  two  former 
diseases.  The  clinical  history,  however,  in  conjunction  with  the  results  of 
physical  exploration,  generally  render  the  diagnosis  sufficiently  easy  and 
positive. 

The  physical  diagnosis  is  based  chiefly  on  negative  points.  Percussion 
elicits  the  resonance  of  health.  The  vocal  resonance  is  unaffected.  The 
respiratory  murmur  may  be  weakened,  but  is  not  otherwise  altered.  Sup- 
pression of  the  murmur  over  a  portion  of  the  chest  may  occur  tempo raril}' 
from  obstruction  of  a  bronchial  tube  by  an  accumulation  of  mucus.  These 
points  warrant  the  exclusion  of  pleuritis  and  pneumonitis.  The  dry  and 
moist  bronchial  rales  may,  or  may  not,  be  present  at  the  time  when  the 
explorations  are  made.  Their  presence  and  diffusion,  more  or  less,  over 
both  sides,  are  indicative  of  the  existence  of  the  disease,  but  the  absence 
of  the  disease  is  by  no  means  to  be  inferred  because  these  signs  happen  to 
be  wanting  when  the  chest  is  examined. 
14 
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PROGNOSIS. — Acute  ordinary  bronchitis,  not  associated  with  other  affec- 
tions, is  a  dangerous  disease  only  when  it  occurs  in  the  young,  aged,  and 
feeble.  The  danger,  in  these  classes  of  patients,  arises  from  the  accumu- 
lation of  the  products  of  inflammation  within  the  bronchial  tubes,  and  from 
an  occasional  accident  which  will  be  noticed  under  the  head  of  bronchitis 
in  young  children,  viz.,  collapse  of  pulmonary  lobules.  The  danger  then 
relates  to  apncea.  The  disease  does  not  lead  to  great  prostration  and 
danger  from  asthenia.  Exclusive  of  the  classes  of  patients  just  named,  it 
is  generally  a  disease  of  little  or  no  gravity.  In  the  great  majority  of 
cases  it  passes  through  its  course  and  the  recovery  is  complete,  but  it  may 
eventuate  in  chronic  bronchitis.  Associated  with  certain  other  affections, 
it  may  give  rise  to  much  suffering  and  danger.  Occurring,  for  example, 
in  patients  affected  with  pulmonary  emphysema,  it  occasions  more  or  less 
dyspnoea,  and  it  may  prove  fatal  if  the  amount  of  emphysema  be  great. 
So  in  cases  of  spinal  paralysis  affecting  the  costal  respiratory  movements, 
the  accumulation  of  the  bronchial  secretions,  from  inability  to  expel  them 
by  the  action  of  the  diaphragm  alone,  may  occasion  death  by  slow  apncea. 
Prof  Alfred  Stille*  has  cited  a  case  of  this  kind.1 

Asa  rule,  the  disease  has  no  tendency  to  induce  either  pleuritis  or  pneu- 
monitis,  and,  contrary  to  a  very  general  impression,  it  rarely  precedes  the 
development  of  pulmonary  tuberculosis. 

TREATMENT. — There  is  reason  to  think  that  acute  bronchitis  may  be 
prevented,  in  some  instances,  on  the  appearance  of  coryza,  by  a  full  opiate 
and  diaphoretic.  A  quarter  of  a  grain  of  the  sulphate  of  morphia,  half  a 
grain  of  codeia,  a  proportionate  dose  of  any  of  the  preparations  of  opium, 
or  ten  grains  of  the  powder  of  opium  and  ipecacuanha,  may  be  given  for 
this  object  at  bedtime,  accompanied  by  a  hot  pediluvium  and  some  warm 
stimulating  drink,  such  as  weak  punch  or  toddy,  or  an  infusion  of  some 
of  the  aromatic  herbs,  and  followed  in  the  morning  by  a  saline  purgative. 
If  this  plan  of  treatment  do  not  succeed,  it  may  mitigate  the  severity  of  the 
disease. 

If  the  affection  become  established,  it  does  not  claim  very  active  meas- 
ures of  treatment,  in  view  of  the  almost  uniform  tendency  to  recovery 
with  mere  attention  to  hygiene.  Bloodletting  is  not  called  for  except  in 
some  rare  •  cases  in  which  the  patient  is  plethoric,  and  the  symptomatic 
febrile  movement  is  unusually  intense.  Depletion  by  means  of  saline  laxa- 
tives and  reduced  diet  will  generally  suffice.  If  the  attack  be  severe, 
confinement  to  the  bed  for  a  few  days  may  be  advisable  in  order  to  secure 
uniform  warmth  and  moisture  of  the  surface.  Diaphoresis  relieves  the 
inflamed  membrane,  and,  for  this  purpose,  small  doses  of  antimony  or 
ipecacuanha  may  be  prescribed.  Patients  with  this  disease  are  more  com- 
fortable when  moderately  perspiring.  These  remedies  should  be  continued 
only  during  the  first  stage,  that  is,  prior  to  the  free  secretion  of  mucus. 
In  severe  cases,  an  abundance  of  moisture  in  the  apartment  soothes  the 
inflamed  membrane,  and  renders  the  patient  more  comfortable.  The 
Russian  bath  is  palliative,  and  appears  to  abridge  the  duration  of  the 
disease. 

Opium  is  thought  by  many  to  be  contra-indicated  in  the  first  stage.  It 
is  supposed  to  interfere  with  the  free  secretion  of  mucus  and  render  expec- 
toration difficult.  This  is  an  inference  from  the  effect  of  opium  on  the 
secretions  in  health  ;  but,  so  far  from  these  results  being  produced,  opium 
appears  to  hasten  the  second  stage.  The  free  secretion  of  mucus  is  not 

1  Vide  American  Journal  of  the  Medical  Sciences,  July,  I860,  p.  146. 
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the  cause,  but  the  consequence,  of  an  abatement  of  the  inflammation ;  and 
by  contributing  to  the  hitter,  opium  virtually  acts  an  an  expectorant. 
Opium,  therefore,  is  indicated  in  the  first  stage  of  bronchitis,  as  it  is  in 
most  acute  inflammations.  In  the  second  stage,  it  is  only  indicated  when 
the  cough  is  out  of  proportion  to  the  expectoration  ;  that  is,  when  the 
amount  of  cough  existing  is  not  needed  to  effect  the  removal  of  morbid 
products  in  the  bronchial  tubes.  Opium  is  contra-indicated  if,  owing  to 
the  feebleness  of  the  patient,  the  efforts  of  expectoration  are  inadequate  to 
prevent  accumulation  in  the  bronchial  tubes.  The  inhalation  of  pulverized 
warm  water,  or  spra}r,  affords  relief  and  promotes  the  secretion  of  mucus. 

During  the  acute  stage,  if  pain  and  soreness  of  the  chest  be  prominent 
symptoms,  sinapisms  or  stimulating  liniments  are  useful.  These  symp- 
toms hardly  claim  blisters  or  other  active  measures  of  counter-irritation. 

The  stimulating  so-called  expectorants  are  not  indicated  in  the  first 
stage.  In  so  far  as  they  have  the  faculty  of  exciting  the  bronchial  mucous 
membrane,  they  tend  to  increase  the  inflammation.  They  are  rarely  indi- 
cated in  the  second  stage.  If  the  affection  linger  and  threaten  to  become 
chronic,  the  sulphate  of  quinia  and  other  tonic  remedies,  together  with  a 
nutritious  diet  and  an  invigorating  regimen,  are  the  most  efficient  measures 
for  recovery.  I  have  been  led  by  experience  to  regard  fehe  chlorate  of  po- 
tassa  as  a  useful  remedy  in  both  the  first  and  second  stage  of  acute,  as 
well  as  of  chronic,  bronchitis. 

Subacute  Bronchitis. 

The  difference,  as  regards  symptoms  and  therapeutic  indications,  between 
the  acute  and  subacute  forms  of  bronchitis,  is  such  that  a  passing  notice 
of  the  latter,  under  a  distinct  head,  is  called  for. 

Subacute  bronchitis  is,  in  common  language,  a  slight  cold,  beginning 
usually  with  coryza,  and  running  the  same  course  as  acute  bronchitis,  but 
with  less  severity,  and  perhaps  not  involving  the  same  extent  of  the  bron- 
chial mucous  surface.  The  affection  is  not  of  sufficient  gravity  to  keep 
patients  within  doors,  and,  in  the  majority  of  cases,  they  do  not  call  upon 
the  physician,  but  either  allow  it  to  run  its  course,  or  resort  to  some  do- 
mestic remedies. 

This  form  of  bronchitis  may  frequently  be  rendered  abortive  by  a  full 
opiate  at  night,  given  in  conjunction  with  a  diaphoretic  stimulant.  But, 
if  not  prevented,  it  claims  only  a  saline  laxative,  followed  by  a  little  ano- 
dyne, such  as  one-eighth  of  a  grain  of  the  sulphate  of  morphia  every  four 
or  six  hours  in  syrup.  It  is  not  necessary  to  enjoin  confinement  within 
doors.  As  it  is  desirable  not  to  exaggerate,  as  well  as  not  to  depreciate, 
the  importance  of  diseases,  it  should  be  understood,  by  physicians  and  pa- 
tients, that  common  colds  do  not  tend  to  eventuate  in  inflammation  of  the 
lungs,  or  in  phthisis.  A  certain  amount  of  care  is  advisable,  and  mild 
remedies  are  useful,  but  it  would  be  injudicious  to  subject  patients  to  active 
measures  of  treatment. 

Acute  Bronchitis  in  Young  Children. 

A  cute  bronchitis  in  young  children  offers  an  important  peculiarity  in  the 
greater  liability  to  an  accident  to  which  reference  has  been  already  made, 
viz.,  collapse  of  a  greater  or  less  number  of  pulmonary  lobules,  called,  :tlso, 
atelectasis  and  apneumatosis  (see  page  1 95.) 

Collapse  of  pulmonary  lobules  is  incidental  to  bronchitis  in  young  chil- 
dren, in  consequence  of  the  accumulation  of  mucus  in  the  bronchial  tubes. 
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The  tubes  consisting  of  branching  cylinders  diminishing  in  calibre,  it  is 
easy  to  understand  that  plugs  of  viscid  mucus,  in  certain  situations,  may 
obstruct  the  ingress  of  the  inspired  air  into  the  air-cells,  without  ob- 
structing the  egress  of  air  from  the  cells  in  expiration ;  hence,  collapse 
occurs  of  the  lobules  to  which  the  obstructed  tubes  are  distributed.  Jn 
expiration  the  plugs  are  moved  by  the  current  of  air  from  the  smaller  into 
the  larger  tubes,  but  in  inspiration  the  current  moves  them  into  a  position 
in  which  the  progress  of  air  is  interrupted.  It  is  supposed  that  collapse 
may  occur  when  the  current  of  air  in  expiration  as  well  as  in  the  act  of 
inspiration  is  obstructed,  the  air  which  is  thus  pent  up  in  the  lobules  being 
absorbed.  In  proportion  to  the  number  of  collapsed  lobules,  the  respira- 
tory function  is  compromised,  and  danger  from  apnoea  may  attend  this 
accident.  It  is  more  liable  to  occur  in  young  children  than  in  adults,  be- 
cause children  do  not  promote  expectoration  by  voluntary  efforts,  and  also 
because  the  respiratory  acts  are  less  vigorous.  It  occurs  especially  in 
feeble  children.  It  does  not,  however,  belong  exclusively  to  acute  bron- 
chitis in  young  children ;  it  occurs  in  aged  persons,  and  may  take  place  in 
those  of  any  age  who  are  constitutionally  weak.  It  is  also  incidental  to 
chronic  bronchitis  in  children  and  adults,  giving  rise,  as  will  be  seen  here- 
after, to  emphysema  of  the  lungs. 

The  occurrence  of  collapse  of  pulmonary  lobules  may  be  strongly  sus- 
pected in  the  course  of  acute  bronchitis,  if  the  respirations  become  frequent, 
with  dilatation  of  the  alse  nasi,  accompanied  perhaps  with  lividity,  and  if 
the  symptoms  and  signs  of  pneumonitis  be  wanting.  Physical  exploration 
does  not  furnish  definite  signs  of  this  accident.  Relative  dulness  on  per- 
cussion may  be  found  on  one  side,  if  there  be  a  marked  disparity  between 
the  two  lungs  as  regards  the  number  of  lobules  which  are  collapsed.  The 
respiratory  murmur  will  be  likely  to  be  more  feeble  over  the  posterior  than 
over  the  anterior  portion  of  the  chest,  and,  if  relative  dulness  on  percus- 
sion exist  on  one  side,  the  murmur  of  respiration  will  be  more  feeble  on 
that  side.  Mucous  rales  are  more  or  less  abundant. 

In  the  treatment  of  bronchitis  in  young  children,  the  liability  to  this 
accident  is  to  be  considered.  Mild  emetics  are  indicated  with  a  view  to 
promote  the  expulsion  of  mucus  from  the  bronchial  tubes.  They  are  ad- 
missible because  they  occasion  less  disturbance  than  in  adults.  They  are 
indicated  because  in  young  children  the  acts  of  coughing  are  for  the  most 
part  purely  reflex  ;  that  is,  voluntary  efforts  to  expectorate  are  not  made. 
They  should  not,  however,  be  repeated  too  frequently,  and  antimonial 
emetics  should  never  be  employed.  Remedies  to  maintain  nausea  are  con- 
tra-indicated on  account  of  their  depressing  effect ;  an  emetic  should  be 
given  to  produce  prompt  vomiting,  and  afterwards  nauseant  remedies 
withheld,  until  a  repetition  of  the  emetic  be  deemed  advisable.  And,  in  the 
mean  time,  tonic  remedies,  a  nutritious  diet,  and  perhaps  alcoholic  stimu- 
lants, are  called  for  to  support  the  general  strength.  Opium  is  to  be  given 
with  great  circumspection,  since  it  may  favor  the  accumulation  of  mucus 
in  the  bronchial  tubes.  The  chief  objects  of  treatment,  in  short,  are  two- 
fold :  first,  to  supply  the  want  of  voluntary  efforts  of  expectoration  by  the 
judicious  employment  of  emetics ;  and,  second,  by  sustaining  measures  to 
maintain  the  force  of  the  respiratory  acts.  The  iodide  of  potassium,  given 
pretty  freely,  has  seemed  to  me  to  have  a  curative  effect. 

Acute  Bronchitis  Affecting  the  Small  Bronchial  Tubes. 

An  extension  of  inflammation  from  the  larger  and  medium-sized  tubes 
to  those  of  small  size,  gives  rise  to  the  variety  of  bronchitis  commonly 
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called  capillary  bronchitis.  This  application  of  the  term  capillary,  how- 
ever,  is  not  strictly  correct.  The  truly  capillary  tubes,  that  is,  the  ulti- 
mate subdivisions  of  the  bronchial  tree,  or  the  bronchioles,  are  not  the 
sr.it  of  inflammation  in  this  affection.  They  are  involved  in  pneunionitis. 
The  bronchial  branches  of  small  size,  but  not  the  smallest,  are  affected 
in  so-called  capillary  bronchitis.  The  larger  tubes  are  generally  first 
affected,  and  the  small  tubes  become  involved  by  a  more  or  less  rapid  ex- 
tension of  the  inflammation.  The  affection  has  but  recently  come  to  be 
understood,  and  has  heretofore  been  known  by  various  titles,  such  as  catar- 
rhus  senilis,  peripneumonia  notha,  bastard  pleurisy,  suffocative  catarrh, etc. 

This  affection  differs  widely  from  ordinary  acute  bronchitis,  as  regards 
its  clinical  history  and  danger.  It  is  an  exceedingly  grave  affection,  prov- 
ing fatal,  especially  when  it  attacks  young  children,  in  a  large  majority  of 
cases.  The  danger  proceeds  from  obstruction  to  the  current  of  air  to  and 
from  the  air-vesicles.  The  obstruction  is  incidental  to  the  small  size  of  the 
affected  tubes ;  the  swelling  of  the  mucous  membrane,  and  the  presence  of 
muco-purulent  liquid,  which,  in  the  larger  tubes,  do  not  interrupt  the  free 
passage  of  air  during  the  respiratory  acts,  here  occasion  serious  interfer- 
ence, and,  as  the  tubes  in  both  lungs  are  affected,  fatal  apnoea  is  liable  to 
be  produced. 

The  anatomical  characters,  as  regard  the  mucous  membrane,  are  essen- 
tially the  same  as  in  ordinary  bronchitis.  The  membrane  is  more  or  less 
reddened,  swollen,  and  softened,  and  the  tubes  are  more  or  less  filled  with 
muco-pus  which  escapes  in  small  drops  when  a  section  of  the  lungs  is  made. 
The  obstruction  due  to  the  contents  of  the  tubes  may  lead  to  collapse  of  a 
greater  or  less  number  of  pulmonary  lobules.  Portions  of  the  lungs  are 
apt  to  become  oedematous.  Abnormal  dilatation  of  the  air-cells  of  the  supe- 
rior and  anterior  portions  is  another  effect,  and,  in  some  cases,  this  condi- 
tion, known  as  emphysema,  becomes  developed  in  a  great  degree.  Niemeyer 
accounts  for  this  as  follows  :  The  forcible  exertion  of  the  respiratory  mus- 
cles is  brought  to  bear  chiefly  upon  the  lower  part  of  the  chest ;  the  effect 
upon  the  upper  portion  being  much  less.  Hence,  while  the  air  is  expelled 
from  the  lower  portions  of  the  lung,  it  accumulates  in  the  upper  portions 
and  thus  occasions  dilatation  of  the  cells.  This  dilatation  may  be  tempo- 
rary, disappearing  after  recovery  from  the  bronchitis.  Although  the  inflam- 
mation reaches  so  near  the  bronchioles  and  air-cells,  it  does  not  tend  to 
extend  into  the  latter  ;  in  other  words,  the  so-called  capillary  bronchitis 
does  not  eventuate  in  pneumonitis.  Cases  in  which  these  two  affections 
become  combined,  if  they  occur,  are  rare  exceptions  to  the  rule. 

The  mechanical  obstruction,  and  the  incidental  circumstances  just  stated, 
afford  an  explanation  of  the  symptoms  which  make  up  the  clinical  history 
of  this  variety  of  bronchitis;  and,  as  regards  its  clinical  history,  it  presents 
a  striking  contrast  to  acute  bronchitis  limited  to  the  large  tubes.  The 
respirations  are  frequent  in  proportion  to  the  severity  of  the  case.  In 
young  children  they  may  be  increased  to  sixty  or  seventy  per  minute. 
Dyspnoea  exists  in  a  degree  corresponding  to  the  acceleration  of  breathing. 
In  severe  cases  it  amounts  to  orthopno?a,  the  patient  keeping  the  sitting 
posture,  and  suffering  extremely  from  the  want  of  breath.  The  speech  is 
short  and  jerking;  the  aloe  nasi  dilate  ;  the  face  is  congested  and  swollen, 
and  the  countenance  expresses  anxiety  and  distress.  Lividity  is  marked 
in  proportion  to  the  extent  to  which  the  respiratory  function  is  compro- 
mised. There  is  great  restlessness.  The  pulse  is  notably  frequent,  but  not 
accelerated  in  proportion  to  the  respirations.  Cough  and  expectoration 
are  more  or  less  prominent ;  the  former  being  difficult  and  ineffectual  from 
the  want  of  breath,  the  latter  consisting  of  muco-purulent  matter.  Me- 
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meyer  describes  an  expectoration  as  characteristic  of  this  variety  of  bron- 
chitis as  follows  :  The  secretion  from  the  small  tubes  does  not  contain 
bubbles  of  air  ;  its  specific  gravity  is  greater  than  that  of  water,  and  it  has 
sufficient  consistence  to  preserve  the  form  of  the  tubes.  In  its  passage 
along  the  large  tubes  it  becomes  mixed  with  mucus  from  the  latter  which 
contains  air  and  consequently  floats  on  water.  The  characteristic  expecto- 
ration consists  of  mucus  floating  on  water,  with  which  are  connected  fila- 
ments sinking  below  the  surface. 

The  symptoms  distinguish  sufficiently  capillary  from  ordinary  bronchitis, 
but  they  do  not  always  suffice  for  the  discrimination  of  this  from  other 
affectipns.  It  should  never  be  confounded  with  laryngeal  affections  occa- 
sioning obstruction  (simple  or  diphtheritic  laryngitis),  for  in  these  affec- 
tions the  voice  is  affected,  the  cough  is  characteristic,  and  the  respirations 
are  labored,  but  not  notably  accelerated.  Attention  to  the  points  just 
named  will  show  the  affection  to  be  seated  within  the  chest.  The  diseases 
with  which  it  is  most  liable  to  be  confounded  are  pneumonitis,  asthma,  and 
ordinary  acute  bronchitis  with  collapsed  lobules.  It  may  generally  be 
discriminated  from  these  affections  by  means  of  physical  signs,  taken  in 
connection  with  the  symptoms.  The  resonance  on  percussion  is  not  dimin- 
ished in  capillary  bronchitis,  and  it  may  be  greater  than  in  health,  owing 
to  an  emphysematous  condition  of  the  air-vesicles.  The  presence  of  muco- 
purulent  liquid  in  the  small  tubes  gives  rise  to  the  subcrepitant  rale,  com- 
mingled with  coarse  and  fine  mucous  or  bubbling  sounds.  As  the  affection 
is  bilateral,  these  moist  bronchial  rales,  produced  in  the  small  tubes  and 
those  of  larger  size,  are  heard  on  both  sides,  and  especially  on  the  postei'ior 
aspect  of  the  chest.  The  respiratory  murmur  is  weakened.  I  have  known 
the  anterior,  superior,  and  middle  portions  of  the  chest,  in  a  young  child, 
to  become  largely  dilated,  presenting  the  characteristic  deformity  of  long- 
continued  and  great  emphysema,  and  this  appearance  to  disappear  after 
recovery. 

Pneumonitis  is  to  be  excluded  by  the  absence  of  the  symptoms  and  signs 
proper  to  that  disease.  Dulness  on  percussion,  extending  over  one  or  more 
lobes,  is  wanting.  Pneumonitis  is  generally  abruptly  developed,  and  is  not, 
as  a  rule,  preceded  and  accompanied  by  bilateral  bronchitis.  It  is  rare  for 
pneumonitis  affecting  but  one  lobe  to  occasion  so  much  disturbance  of  the 
respiration  as  takes  place  in  severe  cases  of  capillary  bronchitis.  The 
crepitant  rale,  if  it  be  present,  denotes  pneumonitis,  and,  if  this  affection 
exist  and  have  advanced  far  enough  for  the  subcrepitant  rale  to  become 
developed,  the  latter  is  confined  to  one  side  only,  except  in  the  rare  in- 
stances in  which  the  pneumonitis  is  double. 

Asthma  generally  is  accompanied  with  little  or  no  febrile  movement. 
The  respirations  are  not  rapid  but  labored,  the  labor  being  especially  marked 
in  expiration.  They  are  accompanied  by  loud  sibilant  and  sonorous  rales. 
It  is  a  paroxysmal  affection,  the  dyspnoea  not  persisting  as  in  capillary 
bronchitis  ;  and,  unless  the  case  happens  to  be  one  in  which  asthma  is  expe- 
rienced for  the  first  time,  the  liability  of  the  patient  to  this  affection  is 
known. 

The  discrimination  from  ordinary  acute  bronchitis  with  collapsed  lobules 
is  more  difficult.  Collapse  of  pulmonary  lobules  is  incidental  to  capillary 
as  well  as  ordinary  bronchitis  in  young  children  but  the  extension  of  inflam- 
mation to  the  smaller  tubes  involves,  with  this  contingency,  a  far  greater 
amount  of  danger  than  belongs  to  cases  in  which  the  inflammation  is  lim- 
ited to  the  larger  tubes.  The  differential  diagnosis  must  be  based  on  the 
gravity  of  the  symptoms,  the  clearness  of  the  resonance  on  percussion,  and 
the  diffusion,  over  both  sides,  of  the  subcrepitant  rale. 
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Pleuritis  with  large  effusion  may  give  rise  to  accelerated  breathing,  livi- 
dity,  etc.,  but  this  affection  is  readily  excluded  by  the  absence  of  the  signs 
denoting  the  accumulation  of  liquid  in  the  pleural  cavity. 

Capillary  bronchitis  occurs  especially  in  young  children,  and,  next  in 
frequency,  in  the  aged,  but  it  is  occasionally  met  with  in  adults.  It  is 
:ih\;ivs  a  disease  of  gravity,  but  more  particularly  so  at  the  two  extremes 
of  life.  In  young  children  and  the  aged,  it  proves  fatal  in  a  very  large  pro- 
portion of  cases.  It  destroys  life,  in  some  cases,  very  rapidly.  1  have 
known  it  to  prove  fatal  in  less  than  twelve  hours  after  the  symptoms  de- 
noted gravity  of  disease.  The  average  duration  in  fatal  cases  in  children 
is  from  three  to  five  days.  The  duration  is  longer  in  adults,  and  the-  dis- 
ease is  much  less  grave  after  childhood  and  during  middle  age.  In  cases 
ending  in  recovery,  convalescence  becomes  established  after  a  duration 
varying  from  one  to  two  weeks.  Happily,  it  is  by  no  means  a  disease  of 
frequent  occurrence  even  in  young  children.  In  the  mode  of  dying,  apnrea 
predominates ;  and  the  progress  toward  a  fatal  termination  is  denoted  by 
increasing  lividity,  the  pulse  becoming  more  and  more  frequent  and  feeble, 
the  skin  covered  with  clammy  perspiration,  the  labor  and  frequency  of  the 
respirations,  together  with  cough  and  expectoration,  diminishing  toward 
the  close  of  life,  from  muscular  prostration.  This  variety  of  bronchitis 
sometimes,  although  very  rarely,  prevails  sufficiently  to  be  considered  as 
an  epidemic.  Thrombosis,  or  the  formation  of  a  clot  in  the  right  side  of 
the  heart,  is  an  occasional  accident. 

TREATMENT. — Bloodletting  may  be  employed  at  the  onset,  under  those 
conditions  by  which  the  employment  of  this  remedy  in  other  inflammatory 
affections  is  to  be  regulated.  It  is  not  admissible  in  feeble  subjects,  and  in 
employing  this  or  any  other  debilitating  measure,  the  physician  should  not 
lose  sight  of  the  fact  that  it  is  important  to  economize  the  strength  in  order 
that  the  laborious  efforts  of  breathing  may  be  carried  on  for  a  length  of 
time  sufficient  for  the  resolution  of  the  disease.  The  danger  and  distress 
incident  to  the  disease  arise  chiefly  from  the  deficiency  of  fresh  supplies  of 
atmospheric  air  in  the  air-cells ;  and  if  bloodletting  be  injudiciously  prac- 
tised, the  patient  suffers  from  the  want  of  both  blood  and  air.  The  im- 
portance of  economizing  strength  should  also  enforce  circumspection  in  the 
use  of  saline  depletants  and  sedative  remedies.  These  should  not  be  pushed 
to  the  extent  of  producing  prostration.  The  difficulty  consists  in  me- 
chanical obstruction,  which  neither  these  nor  any  therapeutical  measures 
will  immediately  remove.  The  safety  of  the  patient  depends  on  the  main- 
tenance of  life  until  the  disease  passes  through  its  career.  The  inhalation 
of  oxygen  affords  marked  relief  of  the  dyspnoea.  The  iodide  of  potassium 
should  be  given  freely. 

Emetics  in  young  children  are  advisable  for  a  reason  already  stated,  viz., 
to  supply  the  want  of  voluntary  efforts  of  expectoration.  Care,  however, 
is  to  be  taken  not  to  repeat  them  so  often  as  to  occasion  exhaustion. 
Laxatives  are  useful  by  diminishing  the  contents  of  the  intestines,  and 
thereby  giving  space  for  the  more  effective  action  of  the  diaphragm  in 
respiration.  Revulsive  applications  to  the  chest  are  useful,  but  blisters 
are  of  doubtful  utility. 

The  great  object  being  to  carry  the  patient  safety  through  the  disease, 
supporting  measures  are  early  indicated,  and  they  are  important  in  pro- 
portion as  the  symptoms  denote  failure  of  the  vital  powers. 
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Epidemic  Bronchitis. 

For  the  last  four  or  five  centuries,  medical  observers  hn.ve  noted  the 
occurrence,  from  time  to  time,  of  an  epidemic  affection  characterized  by 
bronchitis.  In  most  countries  it  is  commonly  known  by  the  name  influ- 
enza, after  a  term  introduced  by  the  Italian  writers  in  the  seventeenth 
century.  In  France  it  is  called  la  grippe.  As  an  epidemic,  it  is  remark- 
able for  its  extensive  and  rapid  diffusion,  sometimes  extending,  within  a 
brief  period,  over  many  different  and  widely  separated  countries.  During 
its  prevalence  a  vast  number  of  persons  of  all  ages  are  simultaneously 
affected.  In  some  epidemics  the  fatality  has  been  large,  but,  in  most  fatal 
cases,  other  affections  are  developed,  more  especially  pneumonitis.  The 
fatality  is  limited  chiefly  to  the  aged  and  to  persons  with  feeble  constitutions. 

Influenza  differs  materially  from  ordinary  acute  bronchitis.  The  bron- 
chial affection  is  not  more  intense,  but,  commencing  usually  with  coryza, 
the  inflammation  is  apt  to  extend  to  the  frontal  and  maxillary  sinuses, 
to  the  lachrymal  ducts  and  conjunctiva,  and  into  the  Eustachian  tube. 
Frontal  headache  is  a  prominent  symptom.  It  is  accompanied  by  more 
marked  general  symptoms  than  ordinary  bronchitis,  viz.,  chills,  febrile 
movement,  lassitude,  debility,  anorexia,  etc.  It  is  apt  to  end  in  free  per- 
spiration or  with  diarrhoea.  The  disturbance  of  the  system  is  out  of  pro- 
portion to  the  pulmonary  symptoms.  It  is  a  general  rather  than  a  local 
disease.  The  bronchitis  is  not  idiopathic  or  primary,  but  the  local  ex- 
pression of  a  constitutional  affection.  It  is  an  essential  fever,  not  merely 
a  local  inflammation  with  symptomatic  febrile  movement.  It  is  a  peculiar 
species  of  fever,  running  a  brief  career,  with  bronchial  inflammation  as  its 
anatomical  characteristic. 

A  special  cause  is  involved  in  the  production  of  this  as  of  every  other 
epidemic  disease.  The  nature,  source,  and  mode  of  action  of  the  special 
cause  of  this,  as  of  other  epidemics,  are  unknown.  It  has  been  attributed 
to  ozone  in  the  atmosphere  by  Schoenbein  and  others,  to  animaleulse  by 
Holland,  and  to  cryptogamous  productions  by  the  late  Prof.  Mitchell,  of 
Philadelphia.  These  different  views  respecting  its  causation  rest  solely  on 
speculation..  The  special  cause  doubtless  exists  in  the  atmosphere,  but  it 
is  independent  of  appreciable  atmospheric  changes.  This  fact  was  exem- 
plified in  the  Massachusetts  General  Hospital  during  the  extensive  preva- 
lence of  this  epidemic  in  1832.  Nearly  all  the  patients  in  the  hospital 
were  affected,  although  the  wards  were  kept  day  and  night  at  a  uniform 
temperature. 

The  disease  is  generally  mild,  but,  as  already  stated,  it  is  liable  to  lerd 
to  the  development  of  local  affections,  other  than  bronchitis,  and  may  in 
this  way  prove  fatal.  Dr.  Gardiner's  observations  go  to  show  that,  during 
the  prevalence  of  influenza,  other  diseases  are  usually  severe,  and  the  rate 
of  mortality  from  all  diseases  is  increased.  The  duration  of  an  attack  of 
influenza  is  from  three  to  six  days. 

In  the  treatment  of  epidemic  bronchitis  the  physician  must  not  regard 
the  febrile  movement  as  symptomatic  fever.  This  error  might  lead  to 
needless  depletory  measures.  Bloodletting  is  rarel}T,  if  ever,  required.  In 
healthful,  vigorous  subjects,  brisk  purging  has  seemed  to  me  useful.  This 
should  not  be  resorted  to  if  the  patient  be  feeble  or  advanced  in  years. 
Aside  from  purgation,  diaphoretic  remedies  and  opium  will  meet  the  thera- 
peutic indications.  Pneumonitis,  or  other  associated  affections,  will  claim 
appropriate  treatment,  but  debilitating  or  depressing  measures  are  to  be 
employed  with  greater  circumspection  than  if  the  affections  were  primary. 
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In  n<zod  and  feeble  persons,  tonic  and  supporting  measures  may  be  highly 
important. 

Bronchitis  with  Fibrinons  Exudation. 

A  variety  of  bronchitis  is  characterized  by  the  exudation  of  coagulable 
lymph  on  the  inflamed  mucous  surface.  This  characteristic  feature  is  ex- 
pressed by  the  names  diphtheritic,  pseudo-membranous,  plastic,  croupous 
or  croupal,  which  have  been  applied  to  it.  This  variety  of  bronchitis  is 
frequently  associated  with  inflammation  of  the  larynx  and  trachea,  attended 
with  a  similar  exudation,  constituting  the  affection  known  commonly  as 
true  croup,  and  occurring  also  in  certain  cases  of  diphtheria.  But  refer- 
ence is  here  made  to  bronchitis  with  this  peculiarity,  occurring  independ- 
ently of  a  similar  affection  of  the  larynx  and  trachea.  Exclusive  of  the 
cases  in  which  it  accompanies  croup  and  diphtheria,  it  is  an  extremely  rare 
variety  of  bronchitis.  The  exudation  is  the  same  in  character  as  that 
which  takes  place  in  the  affections,  just  named.  It  forms  a  dense,  mem- 
braniform  layer,  which  at  first  is  closely  agglutinated  to  the  mucous  sur- 
face, but  sooner  or  later,  loosened  and  detached  by  a  suppurative  process, 
is  at  length  expectorated,  if  the  life  of  the  patient  be  sufficiently  pro- 
longed. When  expectorated,  the  false  membrane,  as  it  is  called,  either  has 
the  form  of  patches  or  strips,  or  it  is  thrown  off  entire  from  portions  of 
the  bronchial  tubes,  and,  when  carefully  displayed,  may  be  found  to  consist 
of  casts  representing  more  or  less  of  the  bronchial  subdivisions,  presenting 
an  appearance  like  boiled  maccaroni.  Aside  from  the  form  of  cases  of  the 
tubes,  the  fibrinous  character  of  the  expectorated  matter  may  be  ascer- 
tained by  microscopical  examination  and  by  chemical  reagents.  It  pre- 
sents the  fibrillae  which  characterize  fibrin  or  lymph  in  other  situations. 
Placed  in  a  solution  of  acetic  acid,  it  becomes  swollen,  whereas  mucus 
contracts  and  is  rendered  more  dense. 

In  a  case  reported  by  Dr.  Stephen  Rogers,  of  New  York,  casts  of  the 
bronchial  tubes  were  repeatedly  expectorated,  and  in  a  specimen  presented 
by  Dr.  Rogers  for  the  museum  of  the  Bellevue  Hospital  Medical  College, 
the  size,  length,  and  number  of  branches  showed  that  they  were  formed  in 
the  bronchial  tubes  of  an  entire  lobe,  extending  from  the  largest  tubes  to 
those  of  minute  size.  In  this  specimen,  and  in  others  from  the  same  case, 
the  casts  were  solid,  being  composed  of  concentric  layers  of  fibrin.  The 
patient  finally  died  with  symptoms  and  signs  denoting  malignant  disease 
within  the  chest.' 

The  inflammation  in  cases  of  bronchitis  with  fibrinous  exudation,  is 
either  acute,  subacute,  or  chronic.  Occurring  in  young  children,  it  may 
occasion  sufficient  obstruction  to  compromise  seriously  respiration,  and 
frequently  proves  fatal.  Affecting  adults,  however,  if  not  complicated 
with  other  grave  affections,  such  as  phthisis  or  pneumonitis,  it  rarely  de- 
stroys life ;  and  in  the  majority  of  cases  the  recovery  is  complete.  I  have 
met  with  a  case  in  which  it  was  associated  with  asthma  and  emphysema. 

There  are  no  symptoms  or  signs  by  means  of  which  the  diagnosis  of  this 
variety  of  bronchitis  can  be  made  out  prior  to  the  expectoration  of  fal-.e 
membrane.  When  this  occurs,  the  character  of  the  affection  is,  of  course. 
manifest.  This  expectoration  is  preceded  and  accompanied  by  violent 
paroxysms  of  coughing.  It  is  followed  by  a  muco-purulcnt  expectoration 
which  may  be  bloody.  The  symptoms  are  relieved  by  the  removal  of  the 
fibrinous  exudations  or  casts.  The  expectoration  of  the  latter  may  be  re- 

1  Vide  Trans.  Med.  Society  of  the  State  of  New  York,  vol.  for  18CG,  page  41. 
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peated  after  intervals  of  days,  weeks,  months,  or  even  years.  The  character 
of  the  disease,  if  it  prove  fatal  before  the  expectoration  of  false  membrane 
takes  place,  may  be  suspected,  but  the  symptoms  and  signs  only  show  the 
existence  of  bronchitis,  with  obstruction  of  bronchial  tubes,  and,  perhaps, 
collapse  of  pulmonary  lobules. 

The  principles  of  treatment  are  essentially  the  same  as  in  cases  of  acute 
or  chronic  bronchitis  without  this  peculiar  feature,  and  need  not  be  sepa- 
rately considered.  Pulverized  warm  water,  or  spray,  inhaled,  will  aid  in 
the  separation  of  the  false  membrane. 

Circumscribed  Bronchitis. 

As  already  stated,  bronchitis,  when  circumscribed,  is  incidental  to  some 
other  pulmonary  disease.  It  is  developed  in  pneumonitis,  being  limited 
to  the  lobe  or  lobes  affected,  and  is  the  chief  source  of  the  expectoration 
in  this  disease  if  it  do  not  go  on  to  the  suppurative  stage.  It  occurs  in  pul- 
monary tuberculosis,  and  is  limited  to  the  tubes  in  proximity  to  the  seat 
of  the  deposit  of  tubercle.  The  bronchitis,  in  this  disease,  furnishes  the 
expectoration  prior  to  the  softening  and  discharge  of  the  tuberculous  pro- 
duct. The  circumscribed  bronchitis,  in  cases  of  tuberculosis,  gives  rise  to 
physical  signs  of  importance  in  diagnosis.  As  thus  developed,  bronchitis 
claims  no  special  attention  in  a  therapeutical  point  of  view. 

Chronic  Bronchitis. 

Subacute,  persisting  inflammation  of  the  bronchial  mucous  membrane, 
constitutes  chronic  bronchitis.  It  is  generally  a  sequel  of  the  acute  variety 
of  the  disease,  but  the  inflammation  may  be  subacute  from  the  first.  It 
is  far  less  frequent  than  acute  and  subacute  bronchitis.  It  occurs  much 
oftener  in  aged  persons  than  during  the  early  and  the  middle  period  of 
life.  In  fact,  exclusive  of  the  cases  in  which  it  is  associated  with  asthma 
and  pulmonary  emphysema,  it  is  a  rare  affection  prior  to  old  age. 

The  anatomical  characters  are,  redness,  swelling,  and  softening  of  the 
membrane,  these  changes  being  either  uniform  within  the  affected  tubes,  or 
limited  to  irregular  patches.  The  affected  tubes  are  found  after  death  to 
contain  more  or  less  muco-purulent  matter  like  that  expectorated  during 
life.  Contingent  morbid  changes  are,  solidified  nodules  caused  by  collapse 
of  pulmonary  lobules,  dilatation  of  bronchial  tubes  and  frequently  dilata- 
tion of  the  air-cells,  or  emphysema,  affecting  especially  the  anterior 
superior  portions  of  the  lungs.  The  inflammation  may  be  limited  to  the 
large,  or  it  may  extend  more  or  less  toward  the  small,  tubes.  The  bron- 
chitis associated  with  emphysema  and  asthma  affects  the  smaller  tubes, 
not,  however,  including  those  affected  in  the  so-called  capillary  bronchitis. 

The  symptoms  relating  directly  to  the  bronchial  inflammation  are 
essentially  the  same  as  in  acute  bronchitis,  differing  only  in  intensitj^,  but 
connected  with  these  symptoms,  frequently,  are  others  proceeding  from 
associated  affections. 

Pain  is  generally  wanting,  or  the  patient  complains  only  of  a  sense  of 
uneasiness  or  constriction  beneath  the  sternum.  If  cough  be  frequent  and 
violent,  soreness  may  be  felt  at  the  base  of  the  chest  on  both  sides,  or  at 
the  epigastrium,  due  to  the  traction  of  the  diaphragm  on  the  ribs. 
Febrile  movement  is  slight  or  wanting.  A  slight  exacerbation  of  fever  at 
night  is  observed  in  some  cases.  The  appetite  may  continue  good,  or  it 
may  be  more  or  less  impaired.  The  nutrition  is  frequently  not  much,  if 
at  all,  affected.  The  loss  of  weight,  with  the  continuance  of  the  disease, 
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is  not  marked  as  it  usually  is  in  cases  of  pulmonary  tuberculosis.  The 
patient  usually  does  not  present  pallor  or  a  notably  morbid  aspect. 

More  or  less  cough  alwa}rs  exists.  In  frequency  and  severity  this 
symptom  varies  much  in  different  cases.  It  is  paroxysmal,  violent,  and 
dillicult  in  proportion  to  the  small  quantity  and  tenacity  of  liquid  pro- 
ducts within  the  affected  tubes,  and  in  proportion  as  the  smaller  tubes 
are  involved.  The  expectoration  also  varies  much  in  different  cases.  It 
is  sometimes  abundant,  consisting  of  mucus  with  serous  transudation. 
When  the  latter  is  copious,  the  affection  has  been  called  bronchorrhcea.  It 
may  consist  of  large,  solid,  greenish  or  ash-colored  sputa,  and  in  some 
cases  small  pearl-like  masses  are  raised  after  much  coughing ;  in  cases 
characterized  by  the  latter,  the  disease  has  been  called,  after  Laennec, 
dry  catarrh.  The  sputa  may  at  times  be  streaked  with  blood.  In  gene- 
ral, the  expectoration  is  muco-purulent,  the  purulent  characters  not  in- 
frequently predominating,  and  sometimes  it  appears  to  consist  of  pure 
pus.  Formerly  it  was  thought  to  be  highly  important  to  determine 
whether  the  expectoration  was  purulent  or  not,  the  presence  of  pus  being 
supposed  to  denote  something  more  than  bronchitis.  This  is  now  deemed 
a  point  of  comparatively  little  importance,  since  it  is  ascertained  that  pus 
is  formed  on  a  mucous  surface.  A  very  copious  expectoration  of  pure 
pus,  however,  does  point  to  some  other  source  than  bronchitis,  such  as 
the  discharge  of  a  tuberculous  abscess,  the  third  stage  of  pneumonitis, 
abscess  of  liver  evacuating  through  the  lung,  empyema  with  perforation, 
etc.  The  diversified  characters  which  belong  to  the  expectoration  in 
different  forms  of  the  disease  are  of  less  value,  in  a  diagnostic  view,  than 
was  formerly  supposed,  since  the  knowledge  which  has  been  acquired  of 
physical  signs  furnishes  a  far  more  reliable  source  of  information  respect- 
ing intra-thoracic  conditions.  The  obvious  differential  characters  by  which 
mucus  and  pus  may  be  distinguished  from  each  other  are  as  follows : 
Mucus  is  transparent  or  semi-transparent ;  it  is  more  or  less  viscid  ;  it  is 
stringy  and  not  miscible  with  water ;  it  retains  bubbles  of  air  and  conse- 
quently floats  on  water.  Pus  is  opaque,  less  viscid  than  mucus,  miscible 
in  water,  and  in  water  sinks  to  the  bottom.  These  differential  characters 
are  combined  in  varying  proportions  when  the  matter  of  expectoration  is 
muco-purulent. 

Chronic  bronchitis,  of  course,  involves  the  same  causes  as  the  acute  in 
the  cases  in  which  it  is  preceded  by  the  latter.  It  may  be  produced  and 
maintained  by  the  inhalation  of  irritating  particles  of  stone  or  metal  in 
the  exercise  of  certain  occupations.  It  is  supposed  to  be  one  of  the  varied 
local  affections  attributable  to  the  syphilitic  poison.  Its  continuance,  in 
some  cases,  is  referable  to  organic  affections  of  the  heart,  consisting  of 
obstructive  or  regurgitant  mitral  lesions.  These  act  by  inducing  pulmo- 
nary congestion.  It  is  an  affection  incidental  to  old  age,  occurring  with- 
out any  obvious  causative  agencies.  It  occurs  in  youth  and  middle  age, 
irrespective  of  apparent  causes,  and  is  often  associated  with  asthma  and 
emphysema.  To  these  affections  it  stands  in  the  relation  of  a  cause  rather 
than  an  effect.  In  cold  latitudes  it  is  sometimes  manifestly  dependent  on 
climatic  causes,  recurring  with  each  successive  winter,  and  disappearing 
during  the  jsummer  season,  or  on  removal  to  a  warm  climate. 

It  is  not  an  affection  which  tends  directly  to  destroy  life.  In  the  aged 
it  may  sometimes  dispose  to  the  development  of  capillar}7  bronchitis,  and 
thus,  indirectly,  prove  serious.  In  connection  with  the  feebleness  of  ad- 
vanced years,  it  may  lead  to  collapse  of  pulmonary  lobules,  and,  in  this 
way,  shorten  life.  Its  existence  in  a  patient  prostrated  with  any  other 
disease  involves  danger  from  the  accumulation  of  morbid  products  in  the 
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bronchial  tubes,  which  may  be  the  immediate  cause  of  death  by  apnoea.  It 
may  lead  to  the  development  of  asthma  and  pulmonary  emphysema,  affec- 
tions which,  although  not  immediately  dangerous,  diminish  the  duration 
of  life.  Aside  from  these  contingencies,  the  evil  to  be  apprehended  relates 
to  the  permanency  of  the  affection.  It  is  liable  to  become  established, 
persisting  for  years,  and,  in  aged  persons  for  the  remainder  of  life.  The 
existence  of  chronic  bronchitis  does  not  involve  an  increased  liability  to 
the  development  of  pulmonary  tuberculosis,  but,  perhaps,  the  reverse. 

The  diagnosis  of  chronic  bronchitis  involves  discrimination  from  pul- 
monary tuberculosis.  This  would  be  difficult,  and,  indeed,  sometimes  im- 
possible, were  the  investigation  to  be  limited  to  the  symptoms ;  hence, 
before  physical  signs  were  studied,  these  two  affections  were  of  necessity 
confounded.  The  importance  of  making  the  discrimination  is  obvious  in 
view  of  the  great  difference  between  the  affections  as  regards  prognosis. 
The  differential  diagnosis  cannot  be  fully  considered  without  anticipating 
the  consideration  of  pulmonary  tuberculosis.  It  will  suffice  to  state  that 
it  is  to  be  based  mainly  on  the  absence  of  the  symptoms  and  signs  which 
are  diagnostic  of  the  latter  disease.  In  other  words,  it  is  concluded  that 
pulmonary  tuberculosis  does  not  exist,  from  negative  evidence,  or  reason- 
ing by  way  of  exclusion.  The  results  of  physical  exploration,  as  just 
stated,  are  mainly  to  be  relied  upon,  but  the  absence  of  symptoms  which 
belong  to  the  clinical  history  of  tuberculosis  is  also  to  be  considered,  such 
as  progressive,  marked  emaciation,  haemoptysis,  and  accelerated  breathing. 
These  symptoms  are  wanting  in  chronic  bronchitis.  The  physical  signs 
in  this  variety  of  bronchitis  are  the  same  as  in  the  acute  form,  viz.,  the 
dry  and  moist  bronchial  rales,  the  resonance  on  percussion  and  the  vocal 
resonance  unaffected,  the  respiratory  murmur  weakened  and  sometimes 
suppressed  over  a  portion  of  the  chest  from  temporary  obstruction  of 
bronchial  tubes. 

The  coexistence  of  pulmonary  emphysema  is  to  be  determined  by  symp- 
toms and  signs  diagnostic  of  this  affection,  which  will  be  considered  here- 
after. 

In  the  treatment  of  chronic  bronchitis,  bloodletting  or  other  depletory 
measures  are  very  rarely,  if  ever,  indicated.  The  affection  seldom  exists 
under  circumstances  which  render  it  desirable  to  lower  the  powers  of  life. 
Counter-irritation,  by  means  of  croton  oil  or  stimulating  liniments,  is  some- 
times useful.  The  diet  should  be  nutritious  but  not  stimulating,  consist- 
ing of  milk,  eggs,  fowl,  fish,  and  farinaceous  articles.  Meat,  however,  is 
not  to  be  interdicted  if  the  system  be  enfeebled.  Wine  and  alcoholic 
stimulants  are  to  be  avoided,  excepting  when  measures  to  support  or 
strengthen  the  system  are  indicated.  Attention  to  the  surface  of  the  body 
is  important.  In  a  cold  or  variable  climate,  woollen  or  silk  garments 
should  be  worn  next  the  skin.  An  undergarment  of  buckskin  or  chamois 
leather,  worn  over  light  woollen  or  silk,  affords,  during  cold  weather,  great 
protection,  and  saves  the  inconvenience  of  an  undue  quantity  of  clothing. 
The  object  is  to  secure  unformity  of  the  temperature  of  the  surface,  and  to 
maintain  the  functions  of  the  skin. 

Medicines  may  be  employed  with  a  view  to  palliation  and  cure.  If 
cough  be  troublesome,  exceeding  the  amount  requisite  for  expectoration, 
soothing  remedies  are  called  for.  Opium,  however,  is  to  be  prescribed 
with  circumspection,  in  the  first  place,  lest  the  habit  of  using  it  be  formed : 
this  is  a  consideration  to  be  taken  into  account  in  all  chronic  affections  ; 
and,  in  the  second  place,  in  feeble  subjects,  and  under  circumstances  in 
which  there  may  be  danger  from  an  accumulation  in  the  bronchial  tubes, 
serious  consequences  may  sometimes  follow  the  blunting  of  that  sense  of 
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the  presence  of  morbid  products  which  lends  to  their  removal  by  efforts  of 
expectoration.  Moreover,  the  use  of  opium  tends  to  impair  the  digestive 
p. » \vers.  For  these  reasons,  other  anodynes,  such  as  hyoscyamus,  conium, 
belladonna,  and  hydrocyanic  acid,  are  generally  to  be  preferred. 

Asa  rule,  the  remedies  which  are  given  as  expectorants  are  not  indi- 
cated. The  nauseant  expectorants  do  harm  by  their  depressing  effect,  and 
by  disturbing  the  appetite  and  digestion.  The  stimulant  expectorants, 
such  as  squill,  senega,  etc.,  are  of  doubtful  efficacy,  and,  if  not  useful,  are 
more  or  less  hurtful. 

Certain  remedies,  however,  sometimes  exert  a  curative  effect.  This  is 
true  of  the  balsam  of  copaiba.  I  have  known  this  remedy  to  act  almost 
as  a  specific;  yet,  in  many  cases,  it  has  little  or  no  effect.  The  iodide  of 
potassium,  also,  in  some  cases  is  remarkably  efficacious;  but  in  other  cases 
it  is  useless.  The  chlorate  of  potassa  is  sometimes  a  useful  remedy.  The 
muriate  of  ammonia  is  in  some  cases  a  curative  remedy.  I  have  notes  of 
a  case  in  which  a  cure  was  promptly  effected  by  this  remedy,  the  affection 
having  existed  for  ten  years.  The  bromide  of  potassium,  or  of  ammonium, 
I  have  prescribed  in  some  cases  with  marked  benefit.  Other  remedies 
which  have  been  found  serviceable  are  the  gum-ammoniac  emulsion,  arse- 
nic in  small  doses  not  increased,  naphtha,  sulphur,  and  cubebs. 

Frequently,  marked  benefit,  as  regards  the  bronchitis,  is  derived  from 
tonic  remedies  in  conjunction  with  measures  to  invigorate  the  system. 
The  salts  of  quinia  and  the  preparations  of  iron  are  often  highly  useful. 
These  and  other  tonic  remedies  are  indicated  if  the  powers  of  the  system 
be  reduced,  or  the  patient  be  anaemic.  A  generous  diet  is  to  be  conjoined, 
and  wine  or  alcoholic  stimulants  may  be  taken  moderately  with  advan- 
tage. Out-of-door  life,  in  such  cases,  should  be  added.  This  plan  of 
treatment  is  applicable  to  a  pretty  large  proportion  of  the  cases  of  chronic 
bronchitis ;  to  improve  the  general  health,  and  restore  vigor,  are  impor- 
tant objects  in  the  treatment  of  this,  as  of  any  chronic  local  affection. 

It  is  an  object  of  treatment,  in  some  cases,  to  diminish  the  amount  of 
expectoration  when  this  is  excessive.  For  this  end,  astringent  remedies 
may  be  prescribed,  such  as  tannic  acid,  the  persulphate  or  pernitrate  of 
iron,  and  the  preparations  of  zinc.  After  a  bronchitis,  however,  has  be- 
come habitual,  especially  in  the  aged,  it  sometimes  appears  to  be,  as  it 
were,  an  element  of  health.  At  all  events,  patients  complain  of  the  dis- 
comfort arising  from  the  suspension  or  diminution  of  the  expectoration, 
and,  for  this  reason,  opiates  do  not  procure  relief.  Under  these  circum- 
stances, expectorants  are  useful  as  palliatives. 

A  late  improvement  in  inhalations  consists  in  the  pulverization  or 
atomization  of  liquids  ;  that  is,  the  production  of  spray,  instead  of  vapor. 
By  means  of  apparatus  adapted  to  the  purpose,  not  only  is  water  in  the 
form  of  spray  brought  more  abundantly  to  the  affected  membrane,  but 
medicated  liquids  may  be  employed  more  efficiently  than  when  simply 
vaporized.  The  inhalation  of  spray  medicated  with  various  remedies  has 
been  found  useful  in  cases  of  chronic  bronchitis.  The  utility  of  the  spray 
of  warm  water  in  acute  bronchitis  has  been  already  referred  to.  In  chronic 
inflammation  the  objects  to  be  effected  by  the  topical  application  of  spray 
formed  from  medicated  liquids  are  as  follows : — 

1.  To  check  profuse  expectoration  by  an   astringent  effect,  and  to 
modify  favorably  the  inflamed  condition  of  the  membrane.     For  these 
objects,  solutions  of  alum,  tannin,  sulphate  of  zinc,  perchloride  of  iron  and 
iodine  have  been  found  useful. 

2.  To  promote  mucous  secretion  and  expectoration.     Solutions  of  the 
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hydrochlorate  of  ammonia  and  of  the  chloride  of  sodium  may  be  used  for 
these  objects. 

3.  To  produce  a  sedative  effect  on  the  inflamed  membrane,  solutions  of 
opium,  conium,  hyoscyamus,  and  cannabis  indica  may  sometimes  be  em- 
ployed with  advantage. 

4.  As  antiseptic  as  well  as  modifying  or  alterative  remedies,  tar  and 
turpentine  may  be  employed.1 

Change  of  climate  is  sometimes  advisable.  A  removal  from  a  cold  and 
variable  climate  to  a  situation  in  which  the  temperature  is  mild  and 
equable  may  be  attended  with  marked  relief,  and  perhaps  lead  to  recovery. 
Benefit  may  be  looked  for  especially  in  the  cases  in  which  either  immu- 
nity from  the  disease  or  marked  amelioration  is  experienced  during  the 
summer  season.  The  trial  of  change  of  climate  is  particularly  advisable 
in  the  cases  in  which  emphysema  is  becoming  developed  in  connection 
with  the  bronchitis. 


CHAPTER   VII. 

Emphysema  of  the  Lungs.  Interlobular  or  Interstitial  Emphysema.  Subpleural  Emphysema. 
Vesicular  Emphysema  or  Dilatation  of  the  Air- Cells— Anatomical  Characters— Clinical  His- 
tory—Pathological Character— Causation— Diagnosis— Prognosis  —Treatment.  Asthma- 
Clinical  History  —  Pathological  Character  —  Causation — Diagnosis  —  Prognosis  —  Treatment. 
Pertussis,  Whooping  Cough. 

T  N  the  order  of  pulmonary  diseases,  emphysema  and  asthma  naturally 
.1  follow  bronchitis,  from  the  fact  that  they  involve  the  latter  disease  in 
the  great  majority  of  cases.  Emphysema,  elsewhere  than  within  the  chest, 
denotes  the  presence  of  air  in  the  areolar  or  connective  tissue.  It  may 
denote  the  same  condition  as  applied  to  the  lungs.  A  form  of  emphysema 
of  the  lungs  consists  of  the  extravasation  of  air  into  the  areolar  tissue 
which  unites  the  pulmonary  lobules.  This  is  distinguished  by  the  name 
interlobular  or  interstitial  emphysema.  It  arises  from  rupture  of  the 
air-cells,  which  causes  a  communication  between  the  latter  and  the  inter- 
lobular areolar  tissue.  The  accumulation  of  air  in  this  situation  widens 
the  interlobular  spaces  at  the  expense  of  the  lobules,  and  thus  diminishes 
the  functional  capacity  of  the  latter.  The  air  traversing  the  areolar  tissue 
at  the  root  of  the  lung  may  find  its  way  into  the  subcutaneous  areolar 
tissue  of  the  neck,  and  become  diffused  over  more  or  less  of  the  entire 
body.  This  sometimes  follows  perforating  wounds  of  the  chest  or  injury 
of  a  lung  by  the  extremity  of  a  fractured  rib.  In  cases  of  interlobular 
emphysema  the  air  extravasated  is  speedily  absorbed,  and  recovery  soon 
takes  place.  There  are  no  indications  for  treatment  except  to  enjoin 
avoidance  of  muscular  exertions.  Another  situation  of  the  same  form  of 
emphysema  is  the  subpleural  areolar  tissue.  In  this  situation  the  air 
sometimes  detaches  the  pleura  so  as  to  form  air-blebs  or  tumors  of  greater 
or  less  size.  These  are  not  infrequently  found  after  death.  They  are 
occasional^  quite  large.  I  have  seen  a  pleural  air-tumor  as  large  as  an 
English  walnut.  Bouillaud  has  reported  a  case  in  which  a  tumor  existed 

1  Vide  On  Inhalations  in  the  Treatment  of  Diseases  of  the  Respiratory  Passages, 
by  M.  Da  Costa,  M.D.     New  York  Med.  Journal,  Sept.  and  Oct.  1866. 


ANATOMICAL    CHARACTERS.  223 

as  large  as  the  stomach.  Of  course,  in  proportion  to  their  size,  they  inter- 
fen-  with  the  full  expansion  of  the  lungs,  and  in  this  way  interfere  with 
the  function  of  respiration.  They  are  liable  to  rupture  during  life,  and 
pin  umothorax,  with  or  without  pleuritis,  may  thus  be  produced.  Cases 
of  pneumothorax,  in  which  recovery  takes  place,  probably  exemplify  this 
accident,  and  an  instance,  supposed  to  be  of  this  kind,  has  been  given  in 
a  preceding  chapter. 

By  the  term  emphysema,  however,  as  applied  to  the  pulmonary  organs, 
is  generally  meant  an  abnormal  accumulation  of  air  within  the  air-vesi- 
cles. To  distinguish  this  from  the  other  forms  just  noticed,  it  is  called 
pulmonary  or  vesicular  emphysema.  It  has  also  been  called  rarefaction 
of  the  lunys.  As  the  accumulation  of  air  is  an  effect  of  a  morbid  increase 
of  the  size  of  the  cells,  the  simple  term  dilatation  of  the  air-cells  ex- 
presses correctly  the  pathological  condition.  This  condition  is  to  be 
understood  as  constituting  the  affection  under  consideration. 

An  emphysematous  condition,  limited  to  a  few  lobules,  is  frequently 
incidental  to  the  deposit  of  tubercle,  and  occurs  in  various  pathological 
connections.  Under  such  circumstances,  it  is  not  entitled  to  be  regarded 
as  constituting  an  individual  disease.  In  the  latter  sense,  the  term  em- 
physema denotes  a  greater  diffusion  of  this  condition,  and,  as  a  rule,  the 
affection  is  bilateral  or  symmetrical.  Emphysema  more  or  less  diffused 
is  sometimes  called  lobar,  and  it  is  called  lobular  when  limited  to  compa- 
ratively a  few  lobules. 

ANATOMICAL  CHARACTERS. — As  a  rule,  the  lungs  affected  with  lobar 
emphysema  are  increased  in  volume.  They  remain  expanded  when  the 
chest  is  opened,  not  collapsing  under  atmospheric  pressure,  as  they  do  in 
a  healthy  condition.  Their  contractility  is  thus  impaired.  They  crepitate 
on  pressure  less  than  healthy  lungs.  The  cells  are  enlarged  so  as  to  be 
plainly  visible  with  the  naked  eye  through  the  serous  covering  in  the 
superficial  lobules.  They  may  be  dried  without  collapsing,  and,  on  section, 
frequently  present  spaces  varying  in  size  from  a  pin's  head  to  a  bean,  and 
sometimes  much  larger.  These  are  produced  by  rupture  of  the  intercellu- 
lar septa  and  coalescence  of  more  or  less  of  the  cells.  In  some  specimens 
these  cavities  are  so  numerous  and  large  that  the  affected  organs  resemble 
the  lungs  of  the  batrachian  reptiles.  According  to  Dr.  Gairdner,  traces  of 
collapsed  lobules  may  generally  be  found  on  careful  examination.  The 
enlargement  of  volume  may  be  sufficient  to  cover  the  heart  and  depress  it 
downward  and  forward  toward  the  epigastrium.  The  diaphragm  may  be 
flattened  and  depressed, ^pushing  downward  the  organs  situated  beneath  it. 
These  changes  denote  emphysema  existing  in  a  great  degree  and  exten- 
sively diffused.  Existing  in  a  less  degree  and  not  embracing  all  the  lobules 
of  the  affected  lobes,  the  emphysematous  portions  are  distinguished  by 
their  prominence,  dryness,  and  exsanguine  appearance.  The  bronchial 
tubes  are  sometimes  dilated.  Evidence  of  coexisting  bronchitis  is  gene- 
rally present.  The  right  side  of  the  heart  is  usually  dilated  if  the  emphy- 
sema be  extensive.  The  emphysema  is  rarely  equal  in  the  two  lungs,  and 
the  predominance  is  usually  on  the  left  side.  The  upper  lobes  are  much 
oftener  affected  or  affected  to  a  much  greater  extent  than  the  lower  lobes, 
and  the  affection  is  more  marked  in  the  anterior  than  the  posterior  portion 
of  these  lobes. 

In  some  eases  the  emphysematous  condition  appears  to  be  due  chiefly 
to  destruction  of  the  intercellular  septa  from  atrophy,  and  the  volume  of 
the  lungs  instead  of  being  increased  may  be  notably  diminished.  Jenner 
calls  this  "  small-lunged  emphysema,"  and  the  ordinary  form  "  large-lunged 
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emphysema."  The  emphysema  in  these  cases  is  peculiar  to  aged  persons, 
and  has  been  distinguished  as  senile  emphysema.  Other  names  are  atro- 
phous  emphysema,  and  atrophy  of  lung.  "  Dilatation  of  the  air-cells"  is 
not  an  appropriate  term  as  applied  to  this  form  of  emphysema.  The  air- 
cells  are  not  dilated,  but  the  enlarged  spaces  are  caused  wholly  by  the 
coalescence  of  cells. 

Emphysema,  developed  in  a  person  free  from  tubercle,  undoubtedly 
diminishes  the  liability  to  tuberculous  disease.  The  two  affections  are 
rarely  associated,  exclusive  of  the  cases  in  which  pulmonary  lobules  in  the 
vicinity  of  tuberculous  deposits  become  secondarily  emphysematous.  In 
these  cases  the  emphysema  is  lobular.  A  reason  for  the  protection  against 
tubercle  afforded  by  emphysema,  may  perhaps  be  found  in  the  diminished 
quantity  of  blood  within  the  emphysematous  portions  of  lung,  and  in  the 
fact  that  the  portions  affected  with  emphysema,  namely,  the  upper  lobes, 
are  the  primary  seat  of  tubercle  in  the  immense  majority  of  cases.  The 
condition  of  emphysema  is,  also,  to  some  extent,  incompatible  with  haemop- 
tysis. Pneumonitis,  as  a  rule,  is  not  developed  in  an  emphysematous  pa- 
tient. I  have  met,  however,  with  several  exceptions  to  this  rule. 

CLINICAL  HISTORY. — Emphysema,  existing  to  an  extent  to  compromise 
considerably  the  respiratory  function,  is  characterized  by  habitually  labored 
breathing,  and  inability  to  take  active  exercise  without  suffering  from  want 
of  breath.  The  laborious  breathing  is  manifested  in  both  respiratory  acts, 
but  especially  in  expiration.  The  rhythm  of  the  respiratory  acts  is  altered  ; 
the  inspiration  is  shortened,  and  the  expiration  prolonged.  As  chronic 
bronchitis  generally  coexists,  cough  and  expectoration  are  habitually  more 
or  less  prominent  as  symptoms.  The  cough  is  usually  violent,  paroxys- 
mal, and  is  characterized  by  a  series  of  prolonged,  spasmodic  expiratory 
efforts,  as  in  whooping-cough.  The  expectoration  varies  much  indifferent 
cases  as  regards  quantity  and  character.  The  acts  of  expectoration  are  dif- 
ficult, and  the  sputa  are  frequently  accompanied  Toy  an  abundant,  froth}1-, 
serous  liquid,  resembling  soapsuds.  Not  infrequently  sputa  streaked  with 
blood  are  expectorated. 

The  affection  is  chronic,  and  unaccompanied  by  febrile  movement.  The 
pulse  is  feeble  and  the  body  cool.  Owing  to  an  accumulation  of  blood 
within  the  right  cavities  of  the  heart,  the  surface  of  the  body  presents 
venous  congestion,  and  this,  together  with  deficient  oxygenation  of  the 
blood,  may  give  rise  to  a  cyanotic  hue.  In  extreme  cases,  lividity  is  marked. 
The  paroxysms  of  coughing  are  accompanied  with  great  congestion  of  the 
face  and  turgescence  of  the  cervical  veins.  Symptomatic  phenomena,  aside 
from  those  referable  to  respiration  and  circulation,  are  accidental.  The 
appetite  and  digestion  may  not  be  notably  impaired ;  the  body,  for  a  con- 
siderable period,  may  be  well  nourished,  but,  after  a  time,  slow,  progres- 
sive emaciation  takes  place.  The  countenance  has  an  expression  of  distress, 
which,  conjoined  with  tumidity,  and  a  dingy  or  livid  hue,  renders  the  phy- 
siognomy somewhat  characteristic.  At  an  advanced  period  anasarca  may 
occur  as  a  consequence  of  dilatation  of  the  right  side  of  the  heart.  Albu- 
men in  small  quantity  may  be  found  in  the  urine,  this  being  an  effect  of 
congestion  of  the  kidney  ;  and  congestion  of  the  liver  and  spleen  may  ren- 
der these  organs  appreciably  larger  than  in  health. 

These  symptoms  accompany  the  affection  when  it  exists  to  an  extent  to 
compromise  considerably  respiration.  Existing  in  a  moderate  or  slight 
degree,  there  is  no  habitual  want  of  breath  nor  labor  of  breathing.  But 
the  respiration  is  disturbed  by  active  exercise ;  the  patient  finds  himself 
short-winded  if  he  attempt  to  run  or  walk  fast,  and  this  difficulty  is  appa- 
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rent,  nlso,  in  speaking,  singing,  and  especially  in  paroxysms  of  laughter. 
Cough  and  expectoration  are  usually  present,  having  the  same  characters 
as  when  the  affection  exists  to  a  greater  extent, but  less  marked.  Conges- 
tion, tumidity,  and  lividity  are  present,  not  habitually,  but  only  during 
paroxysms  of  coughing  or  any  violent  physical  exertion.  The  functions 
of  the  body  generally  may  present  little  or  no  disturbance.  Different  cases 
exemplify  all  gradations  between  the  two  extremes,  as  regards  the  symp- 
toms belonging  to  the  affection. 

Most  persons  affected  with  emphysema  are  subject  to  paroxysms  of 
labored  respiration  and  dyspnoea,  which  are  due  to  another  affection,  viz., 
asthma.  The  two  affections — emphysema  and  asthma — although  so  often 
associated,  are,  pathologically,  distinct,  and  the  latter  will  be  considered 
under  a  distinct  head.  Acute  ordinary  bronchitis,  occurring  in  a  person 
affected  with  emphysema,  occasions  symptoms  of  embarrassed  respiration, 
which  do  not  belong  to  the  clinical  history  of  bronchitis  occurring  in  a 
healthy  person.  The  reason  of  this  is  to  be  found  in  the  pathological 
character  of  emphysema. 

The  development  of  emphysema  is  generally  slow.  In  the  majority  of 
cases,  the  previous  history  shows  the  commencement  of  the  affection,  as 
indicated  by  deficiency  of  breath  on  exercise,  to  be  dated  back  many  years, 
frequently  extending  to  childhood,  and  not  infrequently  beyond  the  recol- 
lection of  the  patient.  Exceptionally,  it  may  be  developed  with  rapidity. 
I  have  known  it  to  occur,  in  a  marked  degree,  during  the  progress  of  capil- 
lary bronchitis.  The  affection  has  no  fixed  duration,  usually  continuing, 
and  progressively  increasing,  during  the  patient's  lifetime. 

PATHOLOGICAL  CHARACTER. — Exclusive  of  the  senile  or  atrophous  va- 
riety, emphysema  is  a  lesion  which  consists  in  permanent  dilatation  of  the 
air-cells,  with,  frequently,  more  or  less  destruction  of  the  cell-walls  and 
coalescence  of  the  cells.  In  so  far  as  destruction  of  cells  takes  place, 
it  is  obvious  that  the  area  of  the  respiratory  surface  is  diminished,  and  the 
function  of  respiration  in  this  wa}^  compromised.  The  dilatation  of  the 
cells  involves  a  loss  of  the  elasticity  of  the  lungs,  so  that  the  accumulation 
of  air  within  the  cells  offers  an  obstacle  to  the  contraction  of  the  chest  in 
the  act  of  expiration.  Consequently,  the  air  in  the  cells  is  not  sufficiently 
renewed  for  the  purpose  of  respiration ;  the  air  stagnates  in  the  cells.  In 
this  way  the  affection  compromises  the  respiratory  function.  The  disten- 
sion of  the  cells  involves  pressure  upon  the  terminal  branch  of  the  pulmo- 
nary artery,  and  in  this  way  the  pulmonary  circulation  is  obstructed.  This 
obstruction  is  further  increased  by  the  diminished  activity  of  the  respiratory 
function.  The  obstruction  to  the  pulmonary  circulation  occasions  an  over- 
accumulation  of  blood  in  the  right  cavities  of  the  heart ;  hence  the  venous 
congestion  of  the  face  and  neck,  and,  to  a  greater  or  less  extent,  of  the 
surface  generally,  with,  in  some  cases,  the  phenomena  of  cyanosis.  Hence, 
too,  sooner  or  later,  supervenes  dilatation  of  the  right  side  of  the  heart. 

The  pathological  character  of  emphysema  furnishes  an  explanation  of 
the  symptoms  which  make  up  the  clinical  history  of  the  affection.  When 
the  respiratory  function  is  so  far  compromised  that  the  functional  capa- 
city of  the  lungs  is  insufficient  while  the  respiratory  acts  are  performed 
without  effort,  the  want  of  breath  is  felt  and  the  respiration  becomes 
labored.  But  if  the  emphysematous  condition  be  slight  or  moderate,  no 
difficulty  is  experienced  habitually,  because  there  is  still  functional  capacity 
enough  for  ordinary  respiration.  The  quantity  of  lung  in  health  exceeds 
the  amount  required;  there  is  a  reserve  provided  for  any  unusual  demand 
on  the  respiratory  function,  as  in  muscular  exercise.  If,  therefore,  the 
15 
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extent  to  which  the  respiratory  function  be  compromised  do  not  exceed 
the  amount  of  lung  held  in  reserve,  no  difficulty  is  experienced,  save  when 
an  extra  demand  is  made  on  the  function.  Under  these  circumstances, 
exercise,  which  involves  an  extra  demand,  cannot  be  taken  without  the 
want  of  breath  being  felt.  The  patient,  who  is  habitually  using  the  lungs 
to  their  fullest  functional  capacity,  is  disturbed  by  any  interference  with 
respiration.  Ordinary  bronchitis,  which  in  a  healthy  person  only  requires 
a  little  of  the  reserved  lung  to  be  brought  into  play  (a  fact  of  which  the 
patient  is  not  conscious),  occasions,  if  there  be  no  lung  in  reserve,  diffi- 
culty arising  from  the  slight  diminution  of  the  calibre  of  the  larger 
bronchial  tubes  which  is  incident  to  this  disease;  hence,  patients  with 
emphysema  existing  to  much  extent  suffer  from  dyspnoea  and  labored 
breathing  in  ordinary  bronchitis.  The  cough  in  connection  with  emphysema 
arises  from  the  coexisting  bronchitis ;  and  the  difficulty  of  expectoration  is 
in  consequence  of  the  impaired  elasticity  of  the  lungs,  the  expiratory  efforts 
in  coughing  not  being  brought  to  bear  readily  on  the  contents  of  the 
bronchial  tubes. 

The  venous  congestion  of  the  face  and  surface  generally  is  due  to  ob- 
struction caused  by  over-accumulation  of  the  right  cavities  of  the  heart. 
The  lividity  is,  in  a  great  measure,  due  to  the  same  condition,  but  in  part, 
perhaps,  to  deficient  oxygenation  of  the  blood.  The  smallness  and  weak- 
ness of  the  pulse  also  proceed  from  an  obstruction  to  the  free  passage  of 
the  blood  through  the  pulmonary  circuit. 

CAUSATION. — The  mode  in  which  dilatation  of  the  air-cells  is  produced 
has  given  rise  to  much  discussion.  Laennec,  who  was  the  first  to  describe 
distinctly  this  lesion,  attributed  it  to  obstruction  of  the  bronchial  tubes 
from  the  products  of  bronchitis.  Regarding  the  inspiratory  act  as  more 
powerful  than  the  expiratory,  he  supposed  air  to  be  forced  through  im- 
perfectly obstructed  tubes  in  inspiration,  and  to  remain  imprisoned  in  the 
cells  in  consequence  of  the  want  of  sufficient  expulsive  force  in  expiration. 
The  dilatation,  according  to  this  theory,  is  produced  by  the  rarefaction 
of  the  imprisoned  air  by  heat,  and  by  the  reaction  of  the  force  of  expira- 
tion in  coughing,  etc.,  upon  the  cells  already  filled  with  air.  This  theory 
is  certainly  not  tenable  in  view  of  the  fact  that,  of  the  two  acts  of  respira- 
tion, the  expiratory  is  a  third  more  forcible ;  and  still  more,.when  voluntary 
and  spasmodic  efforts  are  brought  to  bear  upon  it.  The  more  powerful 
the  efforts  of  expiration,  in  coughing,  etc.,  the  less  ought  to  be  the  liability 
of  accumulation  of  air  in  the  cells  communicating  with  obstructed  tubes. 
An  explanation  of  the  mode  of  production  has  been  advocated  by  Dr. 
Gairdner,  of  Glascow,  which  differs  essentially  from  the  theory  of  Laen- 
nec. Gairdner  attributes  the  affection  to  obstruction  of  bronchial  tubes 
incident  to  bronchitis.  But  he  supposes  that  the  obstruction  from  collec- 
tions or  plugs  of  mucus  leads  to  collapse,  instead  of  dilatation,  of  the  cells 
which  communicate  with  the  obstructed  tubes,  in  the  manner  already 
adverted  to  in  the  chapter  on  bronchitis.  The  current  of  air  in  the  act  of 
expiration  may  remove  the  mucus  from  its  situation,  in  tubes  of  small  size, 
into  larger  tubes,  where  the  obstruction  is  less ;  but  the  effect  of  the 
inspired  current  will  be  to  carry  it  back  from  the  larger  to  the  smaller 
tubes,  the  mucous  plugs  thus  acting  like  a  ball- valve  upon  the  orifice  of  a 
syringe,  obstructing  the  entrance  of  air  to  the  cells,  but  permitting  the 
escape  of  air  from  the  cells.  Moreover,  owing  to  the  greater  force  of  the 
expiration,  the  expired  air  may  be  driven  past  obstructions  which  arrest 
the  current  of  air  in  inspiration.  Collapse  of  more  or  less  of  the  pulmo- 
nary lobules  being  thus  produced,  a  larger  amount  of  air  enters  the  cells 
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communicating  with  unobstructed  tubes,  and  these  cells  become  conse- 
quently dilated.  The  dilatation  of  cells,  in  other  words,  is  supplementary 
to  the  diminished  volume  of  the  lungs  due  to  collapsed  lobules,  and  is 
produced,  under  these  circumstances,  in  the  act  of  inspiration.  Jn  support 
of  this  explanation,  Gairdner  states  that  observation  shows  the  tubes  con- 
nected with  emphysematous  lobules  to  be  unobstructed,  and  that  close 
examination  of  lungs  affected  with  emphysema  will  show  the  traces  of 
collapsed  lobules.  Moreover,  experiments  of  introducing  into  the  air- 
tubes,  in  inferior  animals,  foreign  bodies,  such  as  shot  and  wads  of  paper, 
have  been  found  to  lead  to  collapse  of  lobules  connected  with  the  tubes  in 
which  these  bodies  become  lodged,  and  dilatation  of  lobules  connected 
with  other  tubes.  This  explanation  will  account  for  the  production  of 
the  emphysematous  lobules  so  frequently  found  in  proximity  to  tubercu- 
lous deposits,  the  latter  inducing,  in  the  first  place,  by  collapse,  diminished 
volume  of  the  portion  of  the  lungs  in  which  they  are  situated. 

There  is  reason  to  believe  that  by  prolonged,  forcible  efforts  of  expira- 
tion, as  in  long-continued  exertions  at  lifting  or  pulling,  or  in  voluntarily 
blowing  through  a  partially  obstructed  tube,  in  the  manner  which  has  been 
to  some  extent  practised  as  a  means  of  preventing  and  curing  consumption, 
the  elasticity  of  the  lungs  may  be  diminished  and  permanent  dilatation 
produced.  It  is  well  known  that  the  chest  may  be  in  this  way  conside- 
rably enlarged,  and  deficiency  of  breath  on  exercise  is  sometimes  a  result. 
Expiratory  efforts  thus  may  sometimes  co-operate  with  collapse  of  pul- 
monary lobules  in  the  causation  of  emphysema.  The  paroxysms  of 
whooping-cough  and  the  labored  efforts  of  breathing  in  attacks  of  asthma 
may  be  more  or  less  involved  in  the  causation. 

The  mechanism,  as  explained  by  Mendelssohn,  and  adopted  by  Xiemeyer 
and  others,  to  which  reference  has  been  already  made,1  is  as  follows : 
During  violent  acts  of  coughing  the  glottis  is  contracted  and  offers  an 
obstacle  to  the  free  escape  of  air ;  and  the  muscles  involved  in  the  acts  of 
coughing  exert  their  effect  especially  upon  the  inferior  portion  of  the 
chest.  Under  these  circumstances,  the  air  not  escaping  through  the 
glottis  distends  the  upper  lobes  of  the  lungs,  and  this  distension,  often 
repeated,  leads  to  dilatation  of  the  air-cells  in  these  lobes.  This  explana- 
tion accounts  for  the  fact  of  the  upper  lobes  being  especially  the  seat  of 
emphysema,  and  that  the  anterior  portions  of  the  chest,  in  some  cases, 
project  beyond  the  limits  of  a  forced  inspiration  in  health.  It  is  obvious 
that  this  explanation  applies  to  the  production  of  emphysema  by  forcible 
acts  of  expiration  produced  otherwise  than  in  coughing.  Accepting  this 
explanation,  the  fact  that  emphysema,  as  a  rule,  is  more  marked  in  the  left 
than  in  the  right  upper  lobe,  may  be  thus  accounted  for:  In  coughing 
and  all  forcible  expiratory  efforts  the  lower  portion  of  the  chest  is  more 
contracted  on  the  left  than  on  the  right  side,  owing  to  the  presence  of  the 
liver  on  the  latter  side. 

The  diminution  of  the  elasticity  of  the  ribs  and  costal  cartilages,  inci- 
dent to  advancing  age,  favors  the  production  of  emphysema.  This  change 
involves  diminished  extent  and  force  of  expiration,  with  undiminished, 
if  not  increased,  power  of  inspiration.  The  result  is,  when  the  chest  is 
expanded  in  inspiration,  the  lungs  already  contain  a  surplus  of  air.  The 
lessened  elasticity  of  the  lungs  in  old  persons  has  the  same  effect,  keeping 
the  organs  permanently  expanded. 

In  the  production  of  senile,  or  atrophous  emphysema,  the  point  of  de- 
parture appears  to  be  atrophy  and  consequent  rupture  of  the  cell-walls, 

1  Vide  chap,  on  Capillary  Bronchitis. 
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leading  to  coalescence  of  more  or  less  of  the  cells.  The  atrophous  con- 
dition of  the  cell-walls  was  attributed  by  Bainey  to  fatty  degeneration. 
Other  observers,  however,  have  failed  to  find  sufficient  evidence  of  this 
degenerative  change. 

Clinical  observation  shows  that,  in  the  great  majority  of  cases,  em- 
physema is  not  only  accompanied,  but  preceded,  by  bronchitis.  It  can 
hardly,  therefore,  be  doubted  that,  whatever  may  be  the  modus  operandi, 
bronchitis  stands,  in  some  way  or  other,  in  a  causative  relation  to  the 
affection. 

Emphysema  is  to  be  reckoned  among  the  hereditary  affections.  This 
fact  was  first  established  by  the  late  Dr.  James  Jackson,  Jr.,  of  Boston, 
who  found  that  in  18  out  of  28  cases,  one  or  both  parents  had  been  simi- 
larly affected.  Dr.  Fuller  found  this  to  be  true  of  26  out  of  43  cases.1 
An  analysis  of  a  larger  number  of  cases  with  reference  to  this  point  is 
desirable. 

The  affection  may  be  developed  at  any  period  of  life.  In  a  large  pro- 
portion of  cases  its  commencement  is  in  infancy  or  childhood.  Its  slowly 
progressive  increase  explains  the  fact  that  patients  frequently  attain  to 
middle  life  before  the  affection  has  advanced  sufficiently  to  occasion  great 
inconvenience.  In  a  certain  proportion  of  cases  it  is  developed  in  old 
age,  in  these  cases  the  anatomical  characters  consisting  chiefly  in  destruc- 
tion of  the  cell-walls  from  atrophy. 

DIAGNOSIS. — The  symptoms  described  under  the  head  of  the  clinical 
history  are  of  a  character  to  render  the  existence  of  the  affection  probable 
in  the  cases  in  which  it  exists  sufficiently  to  compromise  considerably  the 
respiratory  function.  The  probability  of  the  existence  of  the  affection  is 
increased  by  the  coexistence  of  asthma  in  a  large  proportion  of  cases. 
The  physical  signs,  however,  render  the  diagnosis  positive  in  these  cases ; 
and  in  the  cases  in  which  the  affection  exists  in  a  moderate  or  slight 
degree,  the  signs  are  indispensable  to  the  diagnosis.  In  the  latter  class 
of  cases,  if  asthma  have  not  become  developed,  patients  are  often  sup- 
posed to  have  phthisis  by  those  who  rely  exclusively  or  mainly  on  the 
symptoms  in  making  the  diagnosis.  I  shall  content  myself  here,  as  in 
treating  of  the  diagnosis  of  other  pulmonary  affections,  with  giving  a 
synopsis  of^  the  signs,  referring  the  reader  for  a  fuller  exposition  to  works 
which  treat  at  length  of  physical  diagnosis. 

The  enlarged  volume  of  the  upper  lobes  of  the  lungs,  in  certain  cases 
of  emphysema,  gives  rise  to  distinctive  signs  obtained  by  inspection.  In 
the  cases  in  which  the  characters  of  the  " emphysematous  chest"  are 
strongly  marked,  the  diagnosis  may  be  at  once  made  with  the  eye.  The 
upper  and  middle  thirds  of  the  chest,  on  its  anterior  aspect,  are  expanded, 
and  present  a  globular  or  barrel-shaped  form.  This  projection  extends 
from  the  summit  to  the  sixth  rib.  The  obliquity  of  the  ribs  is  diminished, 
and  the  angle  formed  by  the  junction  of  the  ribs  with  the  costal  cartilages 
is  more  obtuse  than  in  health.  The  inferior  portion  of  the  chest  is  rela- 
tively and  actually  contracted.  The  dorsal  spine  becomes  curved  ante- 
riorly. In  extreme  cases,  these  changes  amount  to  a  deformity  which  is 
highly  characteristic.  The  superior  costal  respiratory  movements  are 
lessened,  and  in  laborious  breathing  the  ribs  and  sternum  are  raised  to- 
gether, as  if  they  formed  a  solid  bony  case.  The  lower  anterior  portion 
of  the  chest  is  contracted,  and  the  soft  parts  above  the  clavicles  and 
sternal  notch  are  depressed  in  inspiration.  The  chest  is  drawn  perma- 

1  Diseases  of  the  Chest.     London,  1662. 
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nently  upward  by  the  stern  o-cleido-mastoid  muscles  and  the  scaleni,  so 
that  the  neck  appear:-!  to  be  shortened.  The  upper  part  of  the  chest, 
during  the  act  of  expiration,  is  in  the  same  condition  as  at  the  end  of  a 
forced  inspiration.  The  intercostal  depressions  are  usually  strongly 
marked.  The  heart's  impulse  is  frequently  seen  and  felt  in  the  epigas- 
trium, and  is  not  appreciable  in  its  normal  situation. 

These  visible  changes  are  present  in  cases  in  which  the  emphysema 
exists  to  an  extent  to  compromise  considerably  the  function  of  respira- 
tion, and  in  which  the  volume  of  the  lungs  is  notably  increased.  The 
signs  are  more  marked  on  the  side  in  which  the  emphysema  is  greatest ; 
this  side  being,  in  my  experience,  much  oftener  the  left  than  the  right. 
If  the  emphysema  be  comparatively  slight  or  moderate,  the  size,  form, 
and  movements  of  the  chest  will  not  be  sensibly  altered.  An  abnormal 
relative  fulness,  however,  may  be  observed  on  one  side  below,  and  per- 
haps above,  the  clavicle,  with  deficient  superior  costal  movement.  This 
disparity  of  the  summit  between  the  two  sides,  as  regards  size  and  mo- 
bility, is  to  be  distinguished  from  a  similar  disparity  due  to  contraction- 
of  one  side  from  tuberculous  deposit. 

Percussion  elicits  an  abnormally  intense  resonance,  the  character  of  the 
resonance  being  altered.  The  vesicular  and  the  tympanitic  quality  are 
combined,  that  is,  the  resonance  is  vesiculo-tympanitic.  This  vesiculo- 
tympanitic  resonance  is  more  marked  on  the  side  corresponding  to  the 
lung  which  is  most  emphysematous.  The  exaggerated  resonance  being 
usually  greater  on  one  side,  care  must  be  taken  not  to  consider  the  reso- 
nance diminished  on  the  side  in  which  it  is  least  exaggerated.  The  pitch 
of  the  resonance  is  always  higher  on  the  side  which  yields  the  greater 
resonance,  whereas,  if  the  disparity  be  due  to  diminished  resonance  or 
dulness  on  one  side,  the  pitch  is  higher  on  that  side. 

The  murmur  of  respiration,  as  a  rule,  is  weakened  in  proportion  to  the 
degree  of  the  emphysema.  If  the  affection  exist  to  such  an  extent  that 
the  respiration  is  habitually  labored,  the  inspiratory  sound  may  be  short- 
ened (deferred)  and  the  expiratory  sound  prolonged.  The  expiratory 
sound,  however  prolonged,  is  lower  in  pitch  than  the  inspiratoiy,  as  in 
health.  The  changes  in  intensity  and  rhythm  are  the  only  modifications 
proper  to  emphysema.  Not  infrequently,  over  portions  of  the  chest  cor- 
responding to  parts  of  the  lungs  which  are  not  highly  emphysematous, 
the  labored  efforts  of  breathing  evolve  an  exaggerated  vesicular  murmur. 
The  weakness  and  alteration  of  rhythm  are  likely  to  be  more  marked  on 
the  side  corresponding  to  the  greater  degree  of  the  emphysema.  Sibi- 
lant and  sonorous  rales,  due  to  coexisting  bronchitis  or  asthma,  are  often 
present  in  cases  of  emphysema. 

The  normal  relation  between  the  two  sides,  as  regards  vocal  resonance 
and  fremitus,  continues.  In  some  cases,  owing  to  the  displacement  of 
the  heart,  the  resonance  on  percussion  within  the  praecordial  region  is 
abnormally  clear. 

In  arriving  at  the  diagnosis  by  means  of  the  foregoing  signs,  it  is  to  be 
considered  that  other  affections,  such  as  tuberculosis,  pleuritis,  pneumo- 
hydrothorax,  are  excluded  by  the  absence  of  signs  which  should  be  found  if 
these  affections  existed.  The  signs  are  also  to  be  taken  in  connection  with 
diagnostic  points  embraced  in  the  clinical  history,  viz.,  the  character  of 
the  cough  and  expectoration,  the  absence  of  marked  emaciation,  notwith- 
standing the  duration  of  the  pulmonary  symptoms,  and,  in  many  cases, 
the  coexistence  of  asthma. 

In  the  foregoing  account,  reference  has  been  had  to  the  ordinary  form  of 
emphysema,  namely,  the  form  characterized  by  dilatation  of  the  air-cells. 
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The  atrophous  form,  or  senile  emphysema,  offers  certain  marked  points  of 
difference,  especially  as  regards  the  physical  signs  on  inspection.  The 
size  of  the  chest,  instead  of  being  increased,  may  be  notably  diminished. 
The  obliquity  of  the  lower  ribs  may  be  much  greater  than  in  health,  leav- 
ing sometimes  but  little  space  between  the  base  of  the  chest  and  the  pelvis. 
The  resonance  on  percussion  may  be  diminished. 

PROGNOSIS. — Emphysema,  even  in  the  cases  in  which  it  is  most  marked, 
rarely,  if  ever,  involves,  in  itself,  immediate  danger.  It  is  not  a  fatal 
affection  per  se,  but  it  diminishes  the  power  in  the  system  of  resisting  in- 
tercurrent  or  superadded  diseases.  It  leads  to  enlargement  of  the  heart, 
which  further  impairs  the  ability  to  overcome  other  diseases.  But  aside 
from  danger  to  life,  it  is  an  affection  which,  if  it  exist  to  an  extent  to 
compromise  respiration,  incapacitates  for  physical  exertion,  and  renders 
life  uncomfortable.  Existing  in  a  lesser  degree,  it  is  a  source  of  much 
inconvenience  and  annoyance  from  the  deficiency  of  breath  on  exercise. 

In  so  far  as  it  involves  destruction  of  cell-walls,  and  the  coalescence  of 
cells,  it  is  an  irremediable  lesion.  And,  in  the  majority  of  cases,  the  dila- 
tation of  the  cells  which  takes  place  is  permanent ;  the  tendency,  in  fact, 
is  oftener  to  increase  rather  than  to  decrease.  I  have  known,  however, 
marked  improvement  to  take  place,  as  shown  by  the  physical  signs.  In  a 
case  in  which  the  enlarged  volume  of  the  upper  lobes  was  sufficient  to  give 
rise  to  the  characteristic  deformity  in  a  marked  degree,  the  improvement 
was  so  great  that  the  chest  nearly  resumed  its  normal  form.  In  so  far, 
therefore,  as  the  lesion  consists  in  dilatation  of  the  cells,  it  is  not  neces- 
sarily irremediable. 

TREATMENT. — The  treatment  of  emphysema  has  reference,  first  and 
chiefly,  to  the  bronchitis  with  which  it  is  generally  associated.  The  object 
is  to  relieve,  and,  if  possible,  remove  the  bronchial  inflammation  which 
stands  in  a  causative  relation  to  the  affection,  and  contributes  to  its  in- 
crease. In  proportion  as  the  bronchitis  is  relieved,  the  condition  of  the 
patient  is  rendered  more  comfortable,  notwithstanding  the  emphysema 
continues  undiminished  ;  the  emphysema  is  less  likely  to  increase,  and  it 
may  undergo  diminution. 

With  reference  to  this  object,  the  measures  to  be  pursued  are  those  in- 
dicated in  chronic  bronchitis  not  connected  with  emphysema.  The  treat- 
ment, in  fact,  so  far  as  this  object  is  concerned,  resolves  itself  into  the 
treatment  of  chronic  bronchitis,  which  has  been  considered  in  the  preceding 
chapter.  Trial  should  always  be  made  of  the  iodide  of  potassium.  The 
effect  of  this  remedy  is  in  some  cases  truly  marvellous,  but  in  other  cases 
it  produces  little  or  no  effect.  It  may  not  be  amiss  to  remind  the  inex- 
perienced practitioner  that  some  persons  cannot  continue  the  use  of  this 
remedy,  in  consequence  of  great  irritation  of  the  fauces ;  and  I  have  met 
with  an  instance  in  which  it  always  produced  violent  vomiting  and  general 
disturbance.  The  eruptions  on  the  face,  to  which  it  frequently  gives  rise, 
are  an  annoyance  which  may  be  submitted  to,  if  it  exert  a  curative  effect 
as  regards  the  bronchitis.  When  the  remedy  is  well  borne,  it  may  be 
continued,  in  moderate  doses,  for  a  long  period  without  any  unpleasant 
consequences.  I  have  known  it  to  be  continued  in  five  grain  doses,  three 
times  daily,  for  a  year,  the  patient  finding  that,  under  its  constant  use,  he 
was  nearly  free  from  all  pulmonary  symptoms.  In  this  case  the  emphy- 
sema was  notably  lessened.  The  chlorate  of  potassa,  the  bromide  of 
potassium,  and  the  muriate  of  ammonia  should  also  be  tried  if  the  iodide 
of  potassium  prove  ineffectual. 
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Other  measures,  already  referred  to  in  connection  with  chronic  bron- 
chitis, are  to  be  resorted  to,  if  the  remedies  just  named  fail  of  HU< 
Tonic  remedies,  and  the  regulation  of  diet  and  regimen,  with  a  view  to 
invigorate  the  system,  form  an  important  part  of  the  treatment.     If  these 
measures  tail,  change  of  climate,  if  practicable,  should  be  advised. 

As  there  is  reason  to  believe  that  violent  paroxysms  of  cough  contri- 
bute to  perpetuate  and  increase  the  dilatation  of  the  cells,  palliative  reme- 
dies, for  this  symptom,  are  called  for,  provided  the  bronchitis,  on  which  it 
<lt']H'ii(ls,  cannot  be  removed.  The  labored  effects  of  breathing  in  parox- 
ysms of  asth:ua  probably  have  the  same  effect ;  and  if  this  affection  coexist, 
it  is  desirable,  with  reference  to  the  emphysema,  to  relieve  the  paroxysms 
as  speedily  as  practicable.  It  is  important  for  the  patient  to  avoid,  as  far 
as  possible,  attacks  of  acute  bronchitis,  and  when  they  occur  they  should 
be  cured  as  quickly  as  possible.  Flatulency  of  the  stomach  or  bowels  and 
constipation  contribute  to  dyspnoea  by  mechanically  interfering  with  the 
play  of  the  diaphragm.  They  are  to  be  avoided  by  a  regulated  diet  and 
appropriate  remedies. 

Exercise,  in  so  far  as  it  can  be  taken  without  inconvenience,  is  not  to 
be  interdicted ;  but  exertions  which  induce  labored  breathing  are  to  be 
abstained  from.  Prolonged  efforts  of  expiration,  as  in  public  speaking, 
singing,  and  straining  at  stool,  are  to  be  avoided. 

The  form  of  emphysema  distinguished  as  atrophous,  or  senile,  admits 
of  no  permanent  relief.  Ethereal  preparations  and  remedies  to  palliate 
dyspnoea,  together  with  measures  to  support  the  system,  comprise  the 
treatment  in  these  cases. 

Asthma. 

The  term  asthma  has  been  applied,  in  a  loose  way,  to  dyspnoea  dependent 
on  different  pathological  conditions.  As  the  name  of  an  individual  dis- 
ease, it  should  be  limited  to  one  pathological  condition,  viz.,  obstruction 
of  the  smaller  bronchial  tubes  from  tonic  spasm  of  the  muscular  fibres 
forming  a  part  of  the  anatomical  constitution  of  the  tubes.  This  will  ex- 
clude dyspnoea  due  to  disease  of  heart,  called  cardiac  asthma,  or  to  any 
affection  which  does  not  involve  spasm  of  the  bronchial  muscular  fibres. 
Asthma  and  emphysema  have  been  confounded,  and,  indeed,  considered 
by  some  writers  as  one  disease  ;  but,  although  very  often  associated,  they 
are  distinct  affections,  and  each  may  exist  without  the  other.  Vesicular 
emphysema  denotes  a  particular  pulmonary  lesion,  viz.,  either  dilatation 
of  the  air-cells,  or  enlargement  by  coalescence  resulting  from  destruction 
of  the  vesicular  septa ;  asthma  is  a  neuropathic  affection,  and  does  not 
involve  necessarily  any  appreciable  lesion.  Asthma  has  no  anatomical 
characters.  It  is  true  that,  in  the  great  majority  of  cases,  pulmonary 
lesions  are  found  after  death,  viz.,  those  which  belong  to  chronic  bronchitis 
and  emphysema ;  but  this  fact  only  shows  the  frequent  coexistence  of 
these  affections  with  asthma. 

CLINICAL  HISTORY. — Asthma  is  essentially  a  paroxysmal  affection.  It 
is  characterized  by  the  occurrence  of  paroxysms,  which  recur  more  or  less 
frequently,  and  hence  it  belongs  in  the  category  of  diseases  which  exem- 
plify the  principle  of  periodicity.  The  clinical  history  will  therefore 
consist  of  an  account  of  the  characters  which  distinguish  asthmatic  parox- 
ysms, together  with  the  laws  of  their  recurrence,  and  the  condition  of 
health  in  the  intervals. 

A  paroxysm  of  asthma  may  commence  without  warning,  or  it  may  be 
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preceded  by  certain  premonitions.  The  latter  are  frequently  experienced, 
provided  the  paroxysm  be  not  produced  by  some  obvious  external  cause. 
The  premonitions  vary  in  different  cases.  Patients  who  are  subject  to 
the  affection  are  able  often  to  predict  an  attack  for  some  hours  before  its 
occurrence,  sometimes  by  a  sense  of  drowsiness  or  heaviness  ;  sometimes, 
on  the  other  hand,  by  an  unusual  excitation  of  the  mind,  and  again,  by 
sensations,  the  signification  of  which  the  patient  has  learned  by  experience, 
but  which  are  not  easily  described.  The  paroxysm  may  be  slowly  devel- 
oped, that  is,  an  hour  or  two,  and  sometimes  a  longer  period,  may  be 
required  for  its  full  development ;  or  the  attack  may  be  sudden,  and  the 
intensity  quickly  reached.  It  takes  place,  in  the  great  majority  of  cases, 
during  the  sleeping  hours,  and  generally  in  the  latter  part  of  the  night,  or 
very  early  in  the  morning. 

The  paroxysm  is  characterized  by  laborious  efforts  of  breathing,  prompted 
by  a  painful  sense  of  the  want  of  air,  or  dyspnoea.  The  patient  is  unable 
to  lie  down,  but  sits  with  the  elbows  on  the  knees,  or  resting  on  some  solid 
support,  the  head  thrown  backward,  the  mouth  open  and  gasping  with 
each  inspiration.  The  respirations  are  not  increased,  but  may  be  less  in 
number  than  in  health.  The  inspiratory  act  is  performed  with  a  spamodic 
effort,  and  the  expiratory  act  is  prolonged  and  accompanied  with  a  wheez- 
ing sound.  Speech  is  difficult  from  the  want  of  breath,  and  words  are 
uttered  with  interrupted  efforts.  Movements  of  the  body  are  dreaded,  and 
changes  of  position  are  made  slowly.  Cold  air,  from  its  density,  affords 
some  relief,  and  the  patient  desires  the  windows  to  be  opened,  without 
regard  to  chilliness  of  the  body.  The  face  is  pallid,  and  sometimes  pre- 
sents with  the  palor  a  cyanotic  hue,  giving  to  the  face  a  death-like  appear- 
ance. Frequently,  perspiration  is  profuse.  Limpid  urine,  in  great  abund- 
ance, is  passed  frequently,  especially  at  the  commencement  of  the  paroxysm. 
The  pulse  is  small  and  feeble,  due,  doubtless,  to  an  accumulation  of  blood 
in  the  right  cavities  of  the  heart,  in  consequence  of  obstruction  to  the 
pulmonary  circulation.  The  surface  of  the  body  is  cool  or  cold.  The 
nostrils  are  widely  dilated.  The  countenance  denotes  extreme  anxiety  and 
distress.  Salter  mentions  a  symptom  which  he  has  observed  almost  con- 
stantly, viz.,  an  itching  sensation  under  the  chin,  which  the  patient  endea- 
vors ineffectually  to  relieve  by  rubbing ;  and  the  same  sensation  is  frequently 
felt  on  the  sternum,  and  between  the  shoulders. 

Paroxysms  differ  in  severity.  A  patient  suffering  from  a  severe  parox- 
ysm presents 'a  spectacle  more  distressing  than  can  be  well  imagined  ;  to 
one  not  familiar  with  the  disease,  he  appears  to  be  on  the  point  of  death. 
The  suffering  is  considerable  even  when  the  paroxysms  are  so  mild  as  not 
to  present  to  the  spectator  a  picture  of  great  distress.  Their  duration 
differs.  They  may  continue  for  a  few  minutes  only,  or  for  several  <l;iy<. 
Usually,  after  continuing  for  a  few  hours,  either  partial  or  complete  relief 
occurs.  If  the  relief  be  complete,  or  nearly  so,  tranquil  sleep  follows, 
which  is  peculiarly  sweet  and  refreshing.  With  the  diminution  of  suffer- 
ing there  is  usually  cough,  and  more  or  less  expectoration.  The  expec- 
toration is  frequently  small,  consisting,  in  some  cases,  of  a  few  mucous 
pellets,  semi-transparent,  and  of  a  jelly-like  consistence.  Cough  and 
expectoration,  if  they  have  not  existed  prior  to  the  attack,  generally  con- 
tinue for  several  days  afterward,  unless  the  paroxysm  has  been  quite  mild 
and  brief.  The  expectoration  is  sometimes  streaked  with  blood,  and  occa- 
sionally a  true  hemorrhage  or  haemoptysis  takes  place. 

The  paroxysms  recur  after  intervals  varying  greatly  in  duration  in  dif- 
ferent cases.  They  recur  in  some  cases  with  great  regularity  after  a  stated 
period,  and  in  other  cases  the  recurrences  are  extremely  irregular.  Some 
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patien's  suiler  from  :i  diurnal  recurrence,  and  it  is  remarked  by  Saltor  t  h;it 
in  these  rases  the  affection  is  almost  always  associated  with  bronchitis  or 
disease  <>f  tin-  heart.  Recurrence  regularly  after  the  interval  of  a  week  or 
a  fortnight  is  not  uncommon.  Females  sometimes  have  attacks  only  at 
tin-  menstrual  periods.  Some  persons  experience  an  attack  annually,  and 
it  in  iv  occur  either  in  the  winter  or  summer  season.  Examples  of  the 
latter  are  cases  of  so-called  hay  asthma,  which  will  be  noticed  presently 
under  another  head.  When  the  paroxysms  recur  irregularly,  they  are 
sometimes  attributable  to  a  particular  exciting  cause,  but  in  other  cases 
the  reason  of  their  recurrence  is  not  apparent. 

In  the  intervals  the  condition  varies,  the  variations  depending  on  the 
existence,  or  otherwise,  of  associated  affections.  Asthma  is  not  infre- 
quently associated  with  persisting  chronic  bronchitis,  and,  under  these 
circumstances,  more  or  less  cough  and  expectoration  are  habitual.  Emphy- 
sema is  also  a  frequent  concomitant,  and  deficiency  of  breath  on  exercise, 
or  constant  dyspnoea  in  proportion  to  the  amount  of  emphysema,  will  char- 
acterize these  cases.  The  habitual  dyspnosa  in  these  cases  is  due  to  the 
emphysema,  and  is  not  properly  asthmatic.  Enlargement  of  the  heart  is 
another  affection,  not  infrequently  coexisting,  which  may  give  rise  to  more 
or  less  dyspnoea. 

PATHOLOGICAL  CHARACTER. — The  pathological  character  of  asthma  has 
been  already  stated  in  defining  the  term  as  applied  to  an  individual  dis- 
ease. It  is  a  neuropathic  affection,  tonic  spasm  of  the  bronchial  muscular 
fibres  being  induced  by  a  morbid  excitation  through  the  nervous  system. 
The  exciting  causes  of  the  paroxysms  doubtless  exert  their  effect  through 
the  excito-motory  or  reflex  function  of  the  nervous  system.  It  is  true 
that  bronchitis  generally  exists  at  the  time  of  the  occurrence  of  the  parox- 
ysms, but  bronchitis  exists  often  enough  without  asthma ;  and  cases  occur 
in  which  the  spasm  takes  place  independently  of  bronchitis.  In  the  latter 
cases,  the  affection  has  been  distinguished  as  nervous  asthma  ;  but,  with 
the  pathological  view  just  presented,  asthma  is  always  nervous,  and  these 
cases  differ  from  the  majority  only  in  the  absence  of  coexisting  bronchial 
inflammation.  It  is  probable  that  inflammation  renders  the  muscular  fibres 
more  prone  to  spasmodic  action,  and,  in  this  way,  is  involved  in  the  pro- 
duction of  the  affection,  but  not  constituting  an  essential  part  of  it.  The 
distinction  between  asthma  and  emphysema  has  been  already  sutticiently 
stated. 

CAUSATION. — The  occurrence  of  asthma  involves  a  peculiar  susceptibility 
in  the  bronchial  muscular  fibres  to  take  on  spasmodic  action.  This  sus- 
ceptibility does  not  exist  in  all  persons.  It  constitutes  a  predisposition 
to  the  affection  which  characterizes  certain  constitutions.  The  majority 
of  mankind,  no  matter  to  what  influences  they  may  be  exposed,  never  expe- 
rience this  affection.  The  predisposition  may  be  transmitted  by  inherit- 
ance. Of  those  who  become  asthmatics,  so  large  a  proportion  have  had 
parents  or  progenitors  endowed  with  the  same  peculiarity  of  constitution 
that  there  must  be  admitted  to  be,  in  some  cases,  an  inborn  and  inherited 
predisposition.  The  fact  of  its  being  congenital  is  also  shown  by  the 
occurrence  of  the  affection  not  infrequently  in  early  childhood  and  infancy, 
independently  of  any  appreciable  external  causes.  Whether  the  peculiar 
susceptibility  be  always  congenital,  or  whether  it  be  acquired  in  a  certain 
proportion  of  cases,  it  is  impossible  to  say.  That  the  affection  frequently 
does  not  occur  until  after  youth,  and  is  sometimes  deferred  until  old  a  ire, 
and  that  it  follows  some  other  pulmonary  affection,  such  as  whooping-cough, 
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bronchitis,  or  measles  (which  is  frequently  observed),  is  not  proof  that  it 
does  not  involve  an  innate  peculiarity  of  constitution. 

For  the  development  of  the  affection,  certainly  in  most  cases,  in  addition 
to  the  predisposition,  exciting  causes  are  requisite.  The  exciting  causes 
are  various,  and  the  facts  with  regard  to  these  show,  in  some  persons,  a 
remarkable  susceptibility  to  particular  agencies  which  upon  most  persons 
produce  no  morbid  effect.  A  striking  illustration  of  an  idiosyncrasy,  in 
this  regard,  is  the  variety  of  the  affection  commonly  called  hay  asthma. 
The  emanations  from  newly-mown  hay  produce,  in  some  persons,  coryza, 
bronchitis,  and  asthma,  and  the  latter  affection  may  never  occur  save  when 
produced  by  this  particular  cause.  The  term  hay  asthma,  however,  is 
applied  to  cases  occurring  exclusively  during  the  summer  season,  although 
the  exciting  cause  may  not  proceed  from  hay.  We  meet  occasionally  with 
persons  who  suffer,  for  a  certain  period  during  the  summer  months,  with 
asthma,  associated  with  coryza  and  bronchitis,  and  during  the  remainder 
of  the  year  they  are  entirely  free  from  the  affection.  Sometimes  the  annual 
visitations  in  successive  years  occur  precisely  on  the  same  date,  and  the 
duration  is  always  about  the  same.  For  example,  a  medical  friend  of  the 
author  is  attacked  early  in  September  of  each  year  with  coryza  and  bron- 
chitis, and  subsequently  paroxysms  of  asthma  occur  during  the  night.  He 
continues  to  suffer  from  the  former  affections  and  the  nightly  recurrence  of 
the  asthma  for  six  weeks.  The  affections  then  disappear,  and,  excepting 
for  the  period  just  stated,  his  health  is  excellent.  The  exciting  cause  is 
doubtless  in  the  atmosphere,  and  probably  proceeds  from  something  ema- 
nating from  the  vegetable  kingdom,  "but  the  particular  agent  remains  to  be 
ascertained.  Perhaps,  in  different  cases,  emanations  from  different  vege- 
table products  are  involved.  In  the  case  just  referred  to,  relief  and  exemp- 
tion are  obtained  by  removing,  at  the  period  when  the  affections  occur,  to 
a  situation  devoid  of,  and  distant  from,  vegetation.  On  going  to  sea,  the 
affections  are  sure  to  disappear  after  sailing  a  certain  distance  from  land. 

The  affection  known  as  "  Hay  Asthma,"  or  "  Hay  Fever,"  first  de- 
scribed by  Dr.  John  Bostock,  in  1819,  under  the  name  Catarrhus  jEstivus, 
has  been  studied,  as  it  occurs  in  the  northern  part  of  this  country,  by  Dr. 
Morrill  Wyman.1  There  are  two  forms  of  annually  recurring  bronchial 
inflammation  (catarrh)  in  persons  with  a  peculiar  idiosyncrasy.  The  first 
is  often  called  the  "  rose  cold,"  or  "  June  cold,"  commencing  in  the  latter 
part  of  May  or  early  in  June,  and  continuing  until  early  in  July.  This 
corresponds  with  the  affection  known  in  England  as  "  Hay  Asthma  "  or 
"  Hay  Fever."  The  other  form  is  called  by  Dr.  Wyman  Catarrhus  Au- 
tumnalis,  or  Autumnal  Catarrh.  In  this  form  the  affection  begins  gene- 
rally in  the  third  or  fourth  week  of  August,  and  ends  in  the  latter  part 
of  September  or  in  October.  It  rarely,  if  ever,  continues  after  the  occur- 
rence of  black  frost.  Asthma  occurs  in  a  certain  proportion  of  cases 
only.  The  local  symptoms  denote  irritation  and  subacute  inflammation 
of  the  nostrils  and  bronchial  mucous  membrane,  together  with  some 
febrile  movement,  and  more  or  less  constitutional  disturbance.  The  affec- 
tion appears  not  to  exist  in  the  Southern  States,  nor  in  the  colder  re- 
gions of  Canada.  Dr.  Wyman  has  collected  a  considerable  number  of 
cases  showing  that  relief  may  be  obtained  by  going  to  certain  portions 
of  the  White  Mountain  region ;  also  Mount  Mansfield,  in  Vermont,  one 
of  the  Green  Mountains,  and  the  Adirondac  Mountains,  in  the  State  of 
New  York.2 

1  Autumnal  Catarrh  (Hay  Fever).     New  York,  Hurd  &  Hou.ehton,  1872. 

1  For  further  details  respecting  the  parts  of  the  country  in  which  the  affection 
occurs,  and  those  which  are  exempt  from  it,  together  with  Us  natural  history,  Hide 
Dr.  Wyman1  s  work. 
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A  remarkable  idiosyncrasy  is  exemplified  in  the  author's  personal  ex- 
perience. This  consists  in  the  production  of  coryza,  bronchitis,  and  asthma 
by  an  emanation  from  feather  beds  or  pillows.  I  had  suffered  repeatedly 
from  attacks  of  these  affections  on  sleeping  awaj"  from  home,  especially 
in  inns  and  steamboats,  before  the  source  was  discovered.  All  feather 
pillows  and  even  feather  beds  do  not  furnish  the  special  emanation,  and 
the  circumstances  on  which  the  latter  depends  I  have  not  ascertained. 
The  poisonous  principle  is  not  connected  with  the  odor  which  is  some- 
times perceived.  I  cannot  determine  beforehand  whether  a  strange  bed 
will  excite  an  attack  or  not.  If  the  feathers  are  of  the  (to  me)  poisonous 
kind,  shortly  after  retiring,  labored  respiration,  cough,  and  wheezing  com- 
mence, and  progressively  increase  until  I  am  obliged  to  get  up,  when  the 
difficulty  passes  off  in  a  few  hours,  leaving  a  little  bronchitis,  which  con- 
tinues for  a  day  or  two.  I  have  never  experienced  the  least  degree  of 
asthma  excepting  as  a  result  of  an  emanation  from  feathers. 

Dr.  Richard  M.  Crane,  of  Hagerstown,  Md.,  has  communicated  to  me  a 
case  under  his  observation  in  which  attacks  of  asthma  were  distinctly 
traced  to  sleeping  beneath  a  feather  bed  made  of  duck  feathers.  The 
cause  was  not  ascertained  until  after  four  years  of  suffering  from  the 
affection  which  had  not  existed  previously,  the  patient  being  fifty  years 
of  age ;  and  there  was  no  return  of  the  affection  after  an  ordinary  feather 
bed,  made  of  geese-feathers,  was  substituted  for  the  bed  which  furnished 
the  causative  emanation. 

Inhalation  of  the  powder  of  ipecacuanha  in  some  persons  produces  simi- 
lar effects.  Several  examples  of  this  idiosyncrasy  have  been  reported. 
On  relating  my  own  experience  at  a  meeting  of  a  medical  society,  on  one 
occasion,  a  member  of  the  society  gave  an  account  of  a  case  in  which  the 
same  effects  were  produced  by  an  emanation  from  the  body  of  the  horse, 
so  that  the  person  was  debarred  from  riding  or  driving  on  that  account. 
I  have  recently  heard  of  another  case  of  this  kind.  Salter  gives  several 
examples  in  his  work  on  asthma.  Cases  have  been  known  in  which 
asthmatic  attacks  were  brought  on  by  emanations  from  the  bodies  of 
other  animals,  as  the  cat,  rabbit,  etc. 

In  persons  subject  to  asthma,  the  paroxysms  are  liable  to  be  induced 
by  a  variety  of  exciting  causes,  but  individual  cases  differ  as  regards  a 
particular  susceptibility  to  certain  of  these  causes.  In  some  cases  the 
inhalation  of  dust  is  particularly  apt  to  bring  on  an  attack.  I  have  known 
a  patient  especially  susceptible  to  the  dust  of  grain  and  that  arising  when 
carpeted  rooms  are  swept.  The  fumes  of  burning  sulphur  are  apt  to  pro- 
duce asthmatic  breathing  in  those  subject  to  the  affection.  Indigestion, 
in  some  cases,  proves  an  exciting  cause  oftener  than  anything  else.  Some 
can  refer  paroxysms  frequently  to  constipation.  Salter  relates  a  case  in 
which  the  application  of  cold  to  the  instep  was  sure  to  provoke  an  attack. 
Mental  emotions  sometimes  act  as  an  exciting  cause.  Occasionally  in 
females  the  paroxysms  are  habitually  connected  with  the  menstrual  func- 
tion. 

In  the  great  majority  of  the  cases  of  asthma  bronchitis  coexists.  In  a 
certain  proportion  of  cases  the  bronchitis  is  constant  or  habitual,  and  the 
frequency  of  the  paroxysms  depends  in  a  measure  on  the  bronchitis ;  for, 
if  the  latter  affection  be  relieved  or  removed,  the  asthmatic  attacks  become 
less  frequent.  The  susceptibility  to  the  exciting  causes  of  spasm  is  in- 
creased by  the  existence  of  bronchial  inflammation.  In  other  cases,  the 
attacks  of  asthma  occur  whenever  bronchitis,  or  a  common  cold,  occurs. 
Finally,  climatic  influences  are  involved  in  the  causation,  for  it  is  a  mat- 
ter of  frequent  observation  that  the  same  persons  are  much  more  liable  to 
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recurrences  in  some  situations  than  in  others.  And  it  is  also  a  matter  of 
common  observation  with  some  asthmatics  residing  in  a  locality  in  which 
they  are  subject  to  frequent  recurrences,  that  atmospherical  changes  are 
apt  to  induce  an  attack. 

Asthma  occurs  more  frequently  in  males  than  in  females,  the  propor- 
tion being  as  two  to  one.  As  regards  the  periods  of  life  when  it  may 
become  developed,  the  following  are  the  results  of  an  analysis  of  47  cases 
by  Dr.  Salter :  It  was  developed  during  the  first  year  of  life  in  9,  and  from 
one  to  ten  in  1 0  cases ;  from  ten  to  twenty  years  of  age  in  8  cases  ;  from 
twenty  to  thirty  years  in  7  cases ;  from  thirty  to  forty  in  6  cases  ;  from 
forty  to  fifty  in  3,  and  from  fifty  to  sixty  in  4  cases. 

DIAGNOSIS. — The  diagnosis  in  well-marked  cases  is  not  difficult.  The 
feattires  of  the  asthmatic  paroxysms  are  quite  distinctive.  First  pa- 
roxysms occurring  in  young  children  may  occasion  some  perplexity,  but, 
with  proper  knowledge  and  care,  the  disease  should  not  be  confounded 
with  other  affections  which  involve  embarrassment  of  respiration.  Capil- 
lary bronchitis  is  distinguished  by  the  frequency  of  the  respirations,  the 
acceleration  of  the  pulse,  and  the  diffusion  over  the  chest  of  the  sub- 
crepitant  rale.  In  asthma  the  respirations  are  not  accelerated  but  labored, 
the  pulse  is  not  notably  frequent,  and  the  dry  bronchial  rales  are  abun- 
dant. Laryngeal  affections  involving  obstruction  may  be  excluded  by 
the  fact  of  the  voice  remaining  unaffected.  The  dyspnoea  incident  to  dis- 
ease of  the  heart  often  goes  by  the  name  of  asthma,  but  the  breathing  in 
this  case  is  not  labored,  especially  the  expiratory  acts,  and  accompanied 
by  wheezing,  as  it  is  in  asthma,  and  the  dyspnoea  is  more  or  less  habitual. 
Moreover,  the  existence  of  heart-lesions  adequate  to  the  production  of 
dyspno3a  is  determinable  by  definite  physical  signs.  Asthma  and  cardiac 
lesions,  however,  may  be  associated.  If  asthma  have  existed  for  some 
time,  it  is  found  usually  associated  with  emphysema,  and  this  association 
is  diagnostic ;  yet,  it  is  to  be  borne  in  mind  that  emphysema,  sufficient  to 
occasion  dyspnoea,  which  may  become  greatly  increased  with  a  fresh  occur- 
rence of  bronchitis,  may  exist  without  asthma ;  in  other  words,  the  dys- 
pnoea due  to  emphysema  and  coexisting  bronchitis  is  not  properly  called 
asthma.  In  addition  to  the  abundance  and  diffusion  of  the  dry  bronchial 
rales,  the  physical  signs,  during  a  paroxysm,  are  enlargement  of  the  chest 
with  diminished  respiratory  movements,  increased  resonance  on  percus* 
sion  and  suppression  of  the  respiratory  murmur. 

PROGNOSIS. — A  paroxysm  of  asthma,  however  severe  or  protracted, 
involves  no  immediate  danger  to  life.  Formidable  as  the  affection  ap- 
pears, when  a  patient  is  experiencing  an  attack  of  great  severity,  and 
intense  as  is  the  suffering,  it  is  doubtful  if  a  fatal  termination  ever  took 
place.  In  view,  however,  of  the  suffering  incidental  to  the  affection,  and 
its  tendency  to  become  confirmed,  with  an  increasing  liability  to  recur- 
rences, its  existence  must  be  regarded  as  a  great  calamity.  If  the  pa- 
roxysms be  produced  b>r  a  particular  exciting  cause,  which,  being  known, 
may  be  avoided,  the  disease  imposes  simply  more  or  less  inconvenience  ; 
but  when  the  paroxysms  are  liable  to  be  produced  by  various  causes  which 
cannot  be  guarded  against,  it  is  truly  a  grievous  affliction  ;  and  it  is 
calamitous,  of  course,  in  proportion  to  the  frequency  with  which  the 
paroxysms  recur,  and  their  severity. 

Asthmatics  are  not  infrequently  long-lived ;  yet,  that  it  may  contribute 
to  shorten  the  duration  of  life,  cannot  be  doubted.  The  labored  efforts  of 
breathing  in  the  paroxysms  contribute  to  the  development  and  increase  of 
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emphysema.  During  the  parox3^sms,  also,  the  circulation  through  the 
lungs  lu-ing  impeded,  the  right  ventricle  and  auricle  must  be  unduly  dis- 
tended with  blood  returned  by  the  systemic  veins,  and  hence  the  affection 
contributes  to  dilatation  of  the  right  side  of  the  heart.  The  chances  of 
long  life  are  lessened  by  these  lesions.  Moreover,  if  the  paroxysms  be 
frequent  and  severe,  they  can  hardly  fail  to  impair  the  powers  of  life,  and 
diminish  the  ability  to  resist  other  diseases.  If  asthma  secure,  to  a  cer- 
tain extent,  exemption  from  pulmonary  tuberculosis  and  pneumouitis, 
this  advantage  is  perhaps  overbalanced  by  the  fact  that  pneumonitis,  when 
it  does  occur,  is  apt  to  prove  fatal,  and  that  the  supervention  of  a  severe 
attack  of  bronchitis  is  apt  to  destroy  life. 

TREATMENT. — The  management  of  asthma  embraces,  first,  the  treatment 
of  the  paroxysms,  and,  second,  the  treatment  in  the  intervals. 

During  the  paroxysm  the  objects  of  treatment  are  to  lessen  the  suffering 
and  bring  the  paroxysm  to  an  end  as  speedily  as  possible.  The  measures 
for  these  objects  have  reference  to  spasm  as  the  essential  pathological 
condition.  The  measures  to  relieve  spasm  are  various,  each  of  which 
proves  efficacious  in  some  cases  and  not  in  others.  Frequently  the  past 
experience  of  the  patient  is  the  best  guide  as  to  the  particular  measure 
which  will  be  most  likely  to  afford  relief.  In  cases  of  asthma  unaccom- 
panied by  bronchitis,  I  have  known  a  full  opiate  quickly  and  completely 
successful ;  but,  in  the  larger  proportion  of  cases,  it  will  not  succeed  in 
cutting  short  the  paroxysm,  nor  afford  marked  relief.  Of  other  narcotics, 
stramonium  is  best  suited  to  this  affection.  The  usual  mode  of  adminis- 
tration is  to  smoke  the  dried  leaves  or  fibres  of  the  root  either  in  a  pipe 
or  prepared  as  a  cigarette.  It  is  undoubtedly  true  that  this  measure  in 
some  persons  acts  like  a  charm,  and  may  be  confidently  relied  upon  as  a 
prompt  and  effectual  mode  of  obtaining  relief;  but,  in  the  great  majority 
of  cases,  it  either  produces  no  effect,  or  merely  mitigates  the  severity  of 
the  paroxysm.  Assafcetida,  dracontium,  or  skunk-cabbage,  and  the  Indian 
hemp  have  been  found  to  be  sometimes  efficacious.  The  ethers,  given  in- 
ternally, are  to  some  extent  useful  as  palliatives,  and  occasionally  produce 
complete  relief.  Belladonna  is  sometimes  signally  efficacious,  given  as 
recommended  by  Salter  and  Ringer,  namely,  10  minims  of  the  tincture 
repeated  every  two  or  three  hours  unless  disturbance  of  vision  be  pro- 
duced. The  bromides  in  full  doses  sometimes  afford  marked  relief. 

Marked  relief  is  frequently  obtained,  and  the  paroxysm  is  sometimes 
cut  short,  by  nauseant  remedies,  viz.,  antimony,  ipecacuanha,  lobelia  in- 
flata,  and  common  tobacco.  The  two  remedies  last  named  are  especially 
efficacious  in  a  certain  proportion  of  cases.  The  common  tobacco  will  be 
more  likely  to  be  successful  if  the  patient  be  not  accustomed  to  its  use. 
With  a  view  to,  the  relief  of  the  spasm,  these  remedies  need  not  be  carried 
to  the  extent  of  producing  vomiting;  if  not  effectual  when  nausea  is 
induced,  it  will  be  useless,  if  not  injurious,  to  push  them  further.  I  have 
known  a  paroxysm  to  be  arrested  at  once  by  bloodletting,  but  this  is  a 
measure  too  potent  to  be  employed  except  occasionally  in  plethoric 
persons. 

The  inhalation  of  the  vapor  of  chloroform  or  ether  is  a  measure  of  great 
value  in  the  treatment  of  asthma.  Not  infrequently  the  paroxysms  are 
completely  controlled  by  it,  the  patient  passing,  in  the  space  of  a  few  mo- 
ments, from  a  condition  of  great  suffering  into  one  of  ease  and  comfort. 
These  cases  are  among  those  which  afford  the  most  striking  examples  <>f 
the  resources  of  practical  medicine.  The  dry  bronchial  rales  which,  lie- 
fore  the  inhalation,  were  loud  and  universally  diffused  over  the  chest, 
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sometimes  disappear  as  soon  as  complete  relief  is  procured  by  the  inhala- 
tion, a  fact  proving  conclusively  the  existence  and  the  cessation  of  spasm. 
Unhappily  this  measure,  like  the  others,  is  only  efficacious  in  a  certain 
proportion  of  cases.  It  should  be  tried  always,  provided  there  be  no  cir- 
cumstances to  contraindicate  it.  Its  emplo3rment  should  never  be  in- 
trusted to  the  hands  of  the  patient.  Dr.  O.  S.  Monell,  of  New  York, 
states  that  he  has  succeeded  in  obtaining  relief  in  an  attack  of  asthma  by 
prolonging  as  far  as  practicable  the  expiratory  act ;  then  waiting  as  long 
as  possible  before  inspiring,  and  retaining  the  air  at  the  end  of  the  inspira- 
tion as  long  as  possible,  this  plan  being  continued  for  fifteen  minutes.  He 
states  that  he  has  repeatedly  obtained  immediate  relief  in  this  way,  and 
that  he  knows  of  several  cases  in  which  the  plan  has  proved  successful.1 

It  is  hardly  necessary  to  say  that  if  there  be  ground  to  suppose  the 
attack  to  have  been  brought  on  by  overloading  the  stomach  or  by  consti- 
pation, an  emetic  or  cathartic  is  indicated.  And,  of  course,  the  patient 
is  to  be  removed  from  the  action  of  any  known  exciting  cause,  such  as  the 
emanations  from  hay,  feathers,  etc.  The  apartment  should  be  large,  high, 
and  airy.  Warm  and  stimulating  pediluvia  are  useful  as  palliatives. 
Strong  coffee,  taken  hot,  is  generally  highly  useful  as  a  palliative.  Another 
palliative  measure,  which  sometimes  proves  to  be  curative,  is  to  be  added. 
This  consists  in  diffusing  throughout  the  apartment  the  fumes  of  burning 
nitre-paper,  that  is,  bibulous  paper  dipped  in  a  saturated  solution  of  the 
nitrate  of  potassa,  and  dried.  Some  patients  find  great  relief  from  this 
measure,  and  occasionally  the  paroxysms  are  arrested  by  it. 

The  treatment  in  the  intervals  has  for  its  object  prevention  of  the  parox- 
ysms. The  removal  of  the  predisposition  would  be  the  most  effectual 
mode  of  accomplishing  this  object.  This,  however,  is  not  to  be  expected, 
and  the  object  is  to  be  attained  by  measures  having  reference  to  circum- 
stances which  increase  or  act  upon  that  susceptibility  of  the  bronchial 
muscular  fibres  constituting  the  predisposition  to  the  affection. 

When,  owing  to  a  peculiar  idiosyncrasy,  paroxysms  are  excited  by  a 
particular  cause,  such  as  emanations  from  hay,  feathers,  etc.,  avoidance 
of  exposure  to  the  cause,  if  possible,  is  obviously  indicated.  It  is  doubt- 
ful if  any  remedy  will  produce  insusceptibility  to  the  action  of  the  par- 
ticular cause,  or  secure  exemption  so  long  as  the  operation  of  the  cause 
continues.  In  the  cases  of  summer  asthma  which  have  come  under  my 
observation,  a  great  variety  of  remedies  have  been  tried,  but  all  without 
avail.  The  patient  must  either  endure  the  continuance  of  the  affection  for 
several  weeks,  or  he  must  seek  a  situation  where  he  is  not  exposed  to  the 
exciting  cause,  whatever  it  may  be. 

In  a  large  proportion  of  cases,  the  liability  to  paroxysms  is  more  or  less 
favored  by  the  existence  of  habitual  or  chronic  bronchitis.  The  relief  or 
cure  of  the  latter  affection,  in  these  cases,  is  the  immediate  object  of  treat- 
ment. The  iodide  of  potassium  should  always  be  tried.  I  have  known 
patients  who  were  rendered  comparatively  comfortable,  as  regards  the 
recurrences  of  asthma,  by  the  use  of  this  remedy.  In  small  or  moderate 
doses  it  maybe  continued  indefinitely  without  any  apparent  injury.  I 
have  known  from  5  to  10  grs.  to  be  taken  most  of  the  time  during  four  or 
five  years,  the  patient  finding  that  thereby  he  was  protected  against  a  re- 
currence of  the  paroxysms.  The  remedy  will  be  useful  in  proportion  to 
its  curative  effect  on  the  bronchitis  ;  it  is,  however,  useful  in  some  cases 
in  which  the  coexisting  bronchitis  is  slight,  and  when  no  apparent  effect 
upon  the  latter  is  produced.  The  bromides  are  serviceable  in  certain 

1  New  York  Med.  Record,  Aug.  15,  1866. 
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cases,  and  they  are  well  borne  by  some  who  cannot  take  the  iodide  of  po- 
tassium without  unpleasant  effects.  The  chlorate  of  potassa  is  sometimes 
u-M'fiil,  and  the  other  measures  indicated  in  cases  of  chronic  bronchitis 
in:iy  In-  employed.  The  arsenical  medication,  that  is,  arsenic  in  small 
doses  continued  for  a  considerable  period,  has  been  found  in  some  cases 
highly  useful. 

if  measures  addressed  to  the  bronchitis  prove  ineffectual,  or  if  the 
paroxysms  recur  when  bronchitis  does  not  coexist,  and  the  paroxysms  be 
not  referable  to  particular  causes  which  may  be  avoided,  nothing  is  to 
be  depended  on  but  change  of  locality.  And  it  is  probable  that  most 
asthmatics  may  find  some  situation  in  which  they  will  be  comparatively, 
if  not  entirely,  free  from  the  affection.  Facts  showing  the  immunity  ob- 
tained by  change  of  residence  are  remarkable,  as  illustrative  of  the  appa- 
rent capriciousness  of  this  affection.  Persons  residing  in  the  county 
often  find  relief  by  living  in  cities  or  large  towns.  A  change  from  the 
most  salubrious  part  of  a  city  to  a  part  where  the  atmosphere  is  smoky 
and  insalubrious  as  regards  the  general  health,  sometimes  secures  exemp- 
tion from  this  affection.  A  change  of  apartments  from  one  story  to 
another,  or  to  a  different  exposure,  has  been  known  to  prove  effectual.  I 
have  known  a  patient  to  suffer  nightly  from  a  severe  attack,  directly  on 
the  seashore,  whereas  the  nights  were  passed  comfortably  a  mile  inland. 
There  are  no  fixed  laws  with  respect  to  the  best  climate  or  situation  for 
asthmatics ;  each  case  has  its  own  law,  which  is  only  to  be  ascertained  by 
experience.  In  commencing  trials  of  change  of  locality,  a  situation  should 
be  selected  in  which  the  climatic  influences  are  the  opposite  of  those  be- 
longing to  the  situation  in  which  the  patient  resides ;  that  is,  if  he  live  in 
the  country,  the  city  may  be  tried,  and  vice  versa ;  if  on  the  seashore,  an  in- 
land situation,  and  vice  versa ;  and  so  with  regard  to  temperature,  moisture, 
elevation,  etc.  The  principle  to  be  acted  on  is,  that  there  is  a  locality  in 
which  each  martyr  to  this  complaint  will  suffer  less,  and  perhaps  be  entirely 
free  from  it,  and  the  plan  should  be  to  make  repeated  trials  until  the  de- 
sired spot  is  found.  I  could  cite  from  the  cases  which  have  come  under 
my  observation  several  in  which  this  plan  has  proved  successful.  It  is 
to  be  enjoined,  wherever  practicable,  as  soon  as  it  is  evident  that  other 
measures  will  not  secure  the  patient  against  the  suffering  incident  to  the 
frequent  recurrence  of  the  affection. 

Pertussis  —  Whooping-Cough. 

This  affection  belongs  among  the  diseases  of  children,  and,  for  this  reason, 
it  was  omitted  in  the  first  edition  of  this  work.  Although  in  the  vast  ma- 
jority of  cases  the  patients  are  children,  it  occasionally  occurs  after  child- 
hood and  at  all  ages.  In  the  cases  in  which  it  occurs  after  adolescence, 
it  is  important  that  the  physician  be  prepared  to  recognize  the  affection. 
Moreover,  the  affection  has  much  pathological  interest.  I  shall,  therefore, 
introduce  a  succinct  account  of  it  in  the  present  edition  of  this  work.  The 
affection  has  no  anatomical  characters  except  those  of  ordinary  bronchitis. 
Other  morbid  appearances  found  after  death  are  due  to  complications 
which  will  be  noticed  under  the  head  of  the  clinical  history. 

CLINICAL  HISTORY. — The  names  of  this  affection  derive  their  significance 
from  certain  characteristics  pertaining  to  the  cough  which  will  presently 
be  described.  The  first  or  the  forming  stage  embraces  a  period  prior  to 
the  appearance  of  these  characteristics.  The  primary  symptoms  are  those 
of  simple  coryza  and  bronchitis.  Frequently  during  this  period  there  is 
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nothing  which  denotes  the  affection  to  be  other  than  a  common  cold.  But, 
in  the  majority  of  cases,  the  cough  is  more  violent  than  in  an  attack  of 
ordinary  bronchitis  ;  the  acts  of  coughing  persist  for  a  longer  time,  and 
they  progressively  increase  in  duration  and  violence.  There  is  also  more 
or  less  febrile  movement,  which  is  more  marked  and  continues  longer 
than  in  ordinary  bronchitis.  At  length  the  cough  becomes  distinctly, 
and  in  a  marked  degree,  paroxysmal,  and  the  distinctive  features  of  the 
affection  relate  especially  to  the  paroxysms.  The  duration  of  this  first 
stage  varies  from  two  to  three  days  to  two  to  three  weeks.  After  the 
affection  has  advanced  to  the  second  stage,  the  patient  is  generally  aware 
for  a  few  moments  previous  to  a  paroxysm  that  it  is  impending.  A  child 
engaged  in  play  suddenly  is  quiet,  and  the  countenance  expresses  appre- 
hension and  distress.  The  morbid  sensations  are  a  sense  of  constriction, 
and  an  irritation  in  the  larynx  and  trachea.  These  premonitions  are 
sufficient  to  arouse  the  patient  when  asleep.  The  paroxysm  is  denoted 
by  cough  which  is  characterized  by  a  series  of  violent  expiratory  acts 
succeeding  each  other  so  quickly  that  the  patient  is  unable  to  take  an  in- 
spiration between  them.  The  number  of  expiratory  coughing  efforts  which 
thus  follow  without  an  inspiration,  varies,  according  to  the  severity  of  the 
paroxysm,  from  six  to  twenty.  A  long  and  labored  inspiration  then  takes 
place,  giving  rise  to  a  crowing  sjound  evidently  due  to  spasm  of  the  glottis ; 
this  is  the  whoop  which  enters  into  the  name  of  the  affection.  Another 
series  of  coughing  expiratory  acts  succeeds,  followed  again  by  the  sono- 
rous inspiration  or  whoop ;  and  these  alternate  acts  of  coughing  and 
whooping  are  repeated  until  the  paroxj^sm  ends.  The  contraction  of  the 
lungs  by  the  spasmodic  acts  of  coughing  interrupts  not  only  inspiration, 
but  the  pulmonary  circulation,  so  that  an  accumulation  of  blood  takes 
place  in  the  right  cavities  of  the  heart.  These  effects  are  shown  by  notable 
congestion  and  lividity  of  the  face  and  turgescence  of  the  cervical  veins. 
Tears  flow  in  abundance.  The  suffering  from  dyspno3a  is  in  proportion 
to  the  violence  and  length  of  the  paroxysm.  The  contents  of  the  stomach 
are  frequently  expelled ;  and,  at  the  close  of  the  paroxysm,  more  or  less 
mucous  secretion  is  expectorated.  In  proportion  to  the  violence  and 
length  of  the  paroxysm  the  patient  is  fatigued  or  exhausted.  However 
severe  the  paroxysm,  there  is  scarcely  any  immediate  danger  either  from 
apnoea  or  syncope.  I  have  never  known  of  an  instance  of  death  in  a 
paroxysm.  A  medical  friend,  however,  has  related  to  me  a  case  in  which 
the  breath  was  lost,  and  restored  by  resorting  to  the  procedure  known  as 
Marshall  Hall's  ready  method. 

The  paroxysms,  in  different  cases,  differ  widely  in  severity,  duration, 
the  degree  in  which  the  characteristics  are  marked,  and  in  frequency  of 
recurrence.  When  extremely  severe,  they  occasion  great  distress,  and 
serious  incidental  events  are  liable  to  occur  which  will  be  presently  noticed. 
On  the  other  hand,  when  quite  mild  they  are  comparatively  trivial.  Only 
one  or  two  of  the  spasmodic  expiratory  acts  may  occur,  or  they  may  be 
repeated  so  that  the  paroxysm  lasts  for  several  minutes.  The  whoop  is 
more  or  less  loud  and  long  in  proportion  to  the  amount  of  spasm  of  the 
glottis.  Although  generally  present  and  marked,  being,  as  the  name  im- 
plies, the  most  characteristic  feature  of  the  paroxysm,  it  is  sometimes 
slight  and  sometimes  wanting.  Jn  the  latter  case,  the  character  of  the 
disease  has  to  be  determined  by  other  diagnostic  features.  A  few  parox- 
ysms only  may  occur  in  the  twenty-fours  hours,  or  they  may  recur  during 
night  and  day  at  short  intervals.  They  may  amount  to  even  a  hundred 
within  the  twenty-four  hours.  In  almost  all  cases  the}7  occur  in  greater 
number  in  the  night  than  during  the  daytime,  and  in  some  cases  they  occur 
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only  at  night.  Exceptionally  they  are  more  frequent  during  the  daytime. 
Tin-  paroxysms  which  occur  in  sleep  are,  of  course,  not  produced  by  any 
obvious  exciting  cause.  This  is  also  true  of  paroxysms  occurring  in  the 
\v .-iking  hours.  Physical  exertion  and  mental  excitement,  especially  the 
latter,  appear  not  unfrequently  to  determine  the  occurrence  of  a  paroxysm. 
Children  are  apt  to  experience  a  paroxysm  whenever  a  fit  of  crying  takes 
place.  A  patient  is  apt  to  have  a  paroxysm  on  witnessing  a  paroxysm  in 
another  patient,  this  fact  illustrating  the  power  of  involuntary  imitation. 

Various  events  are  incidental  to  the  paroxysms,  especially  when  the 
latter  are  severe.  One  of  the  most  frequent  of  the  incidental  events  is 
hemorrhage.  Epistaxes  is  the  most  common  form  of  hemorrhage.  Not 
infrequently  blood  flows  from  the  nostrils,  in  more  or  less  abundance, 
with  every  paroxysm ;  and  the  loss  of  blood  inducing  notable  anaemia, 
this  favors  the  persistence  of  the  hemorrhage.  Haemoptysis  is  an  occa- 
sional form  of  hemorrhage.  Blood  sometimes  escapes  from  the  conjuctiva, 
or  accumulates  beneath  this  membrane.  Trousseau  cites  a  case  in  which  a 
naevus  situated  on  the  face  was  the  seat  of  hemorrhage  with  each  paroxysm. 
Blood  has  been  known  to  be  forced  from  the  ears.  The  primary  and  chief 
cause  of  the  hemorrhage  is  the  venous  congestion  arising  from  accumula- 
tion of  blood  within  the  right  cavities  of  the  heart.  The  urine  and  faeces, 
or  both,  are  sometimes  expelled  involuntarily  during  the  paroxysm.  Intes- 
tinal hernia  is  sometimes  produced.  Rupture  of  air-vesicles  is  an  accident 
which  sometimes  occurs,  giving  rise  to  interlobular  emphysema;  and  the 
air,  finding  its  way  along  the  areolar  tissue  connected  with  the  primaiy 
bronchi  and  ti'achea,  may  produce  emphysema  of  the  neck  and  even 
extend  over  the  entire  body.  Dilatation  of  the  air-cells,  or  vesicular 
emphysema,  is  another  incidental  event.  It  is  questionable  whether  this 
be  not  due  to  the  bronchitis  associated  with  whooping-cough  rather  than 
to  the  violent  acts  of  coughing ;  but  the  latter,  at  all  events,  contribute 
to  its  production.  When  the  paroxysms  recur  frequently,  and  are  gene- 
rally accompanied  by  vomiting,  the  system  suffers  from  innutrition.  Here 
is  a  source  of  anaemia  in  addition  to  the  hemorrhages.  Convulsions  occur 
in  some  cases,  especially  in  children,  being  attributable  to  the  cerebral 
congestion  occasioned  by  the  venous  obstruction  of  the  right  side  of  the 
heart. 

In  the  intervals  between  the  paroxysms,  aside  from  complications  or 
intercurrent  affections,  the  general  condition  will  depend  on  the  frequency 
of  the  paroxysms,  their  severity,  and  the  incidental  events.  The  patient 
is  enfeebled  in  proportion  as  the  paroxysms  are  long,  violent,  and  fre- 
quent, and  in  proportion  to  the  amount  of  hemorrhage,  and  the  interfer- 
ence with  nutrition  by  vomiting.  The  face  is  pallid  in  proportion  to  the 
anaemia.  The  veins  of  the  neck  furnish  the  venous  hum,  and  the  arteries 
a  bellows  murmur.  Cephalalgia  is  a  prominent  symptom  in  some  cases, 
arising  from  cerebral  congestion.  The  febrile  movement,  which  generally 
exists,  in  a  greater  or  less  degree,  during  the  first  or  forming  stage,  as  a 
rule,  disappears  when  the  characteristic  paroxysms  are  established,  that 
is,  in  the  second  stage.  If  it  continue .  into  this  stage,  or  if  it  be  repro- 
duced, it  is  due  to  an  unusual  intensity  of  the  bronchitis,  or  to  some 
inflammatory  complication.  The  face  is  swollen  or  puffed,  and  this,  with 
the  pallor,  renders  the  appearance  quite  characteristic.  Certain  complica- 
tions are  liable  to  occur,  which  add  much  to  the  gravity  of  the  affection. 
Mild  bronchitis  is  a  part  of  the  affection.  It  is  almost  invariably  present. 

If  the  affection  be  uncomplicated,  physical  exploration  of  the  chest 
elicits  good  resonance  on  percussion,  with,  perhaps,  the  dry  or  moist 
bronchial  rales.  The  bronchitis  in  some  cases  is  unusually  acute,  giving 
16 
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rise  to  febrile  movement  and  abundant  mucous  secretions.  Collapse  of 
pulmonary  lobules  is  liable  to  occur  in  young  children.  The  occurrence 
of  vesicular  emphysema  (probably  dependent  on  collapse  of  lobules)  has 
been  already  stated.  The  inflammation  may  extend  into  the  minute  bron- 
chial tubes,  giving  rise  to  capillary  bronchitis.  This  will  be  denoted  by 
the  subcrepitant  rale  diffused  over  the  chest,  in  conjunction  with  great 
frequency  of  the  respirations,  notable  acceleration  of  the  pulse  and  lividity, 
the  resonance  of  the  chest  on  percussion  not  being  diminished.  Pneumo- 
nitis  is  developed  in  some  cases.  Pleuritis  with  effusion  is  another  com- 
plication, which  is  more  likely  to  occur  in  adults  than  in  children.  These 
several  pulmonary  complications  are  rendered  severe  and  dangerous  by 
the  recurrence  of  the  paroxysms  of  whooping-cough.  Frequently  the 
latter  become  less  violent  and  frequent  when  any  of  the  complications  just 
named  are  developed ;  so  that  a  premature  improvement  as  regards  the 
pai'oxysms  of  whooping-cough  may  be  an  unfavorable  omen.  When 
whooping-cough  is  accidentally  associated  with  some  acute  disease,  such 
as  measles  or  scavlet-fever,  the  paroxysms  of  cough,  as  a  rule,  become 
less  frequent  and  violent ;  these  intercurrent  diseases  interfere  with  the 
natural  course  of  the  affection.  Finally,  whooping-cough  appears  to  de- 
termine the  development  of  phthisis  in  some  cases  in  which  the  tubercu- 
lous diathesis  exists. 

The  duration  of  the  affection  is  subject  to  considerable  variation.  Ex- 
ceptionally the  affection  ends,  of  its  own  accord,  in  a  few  days.  These 
cases  are  infrequent ;  but  the  fact  that  the  affection  is  occasionally  of  short 
duration,  when  let  alone,  is  to  be  borne  in  mind  with  reference  to  the  sup- 
posed efficacy  of  remedies  in  abridging  or  arresting  it.  It  is  rare  for  the 
affection  to  end  within  a  period  of  six  weeks.  In  the  majority  of  cases  it 
continues  for  a  longer  period  than  this,  and  it  sometimes  persists  for  many 
months.  As  a  rule,  it  gradually  declines  before  it  disappears,  the  parox- 
ysms by  degrees  becoming  less  frequent  and  severe.  Frequently,  for  a 
considerable  period  after  the  affection  has  ended,  the  characteristics  are 
manifested,  to  a  greater  or  less  extent,  whenever  a  bronchitis  or  common 
cold  is  contracted,  or  cough  is  excited  by  any  cause.  Trousseau  states  that 
the  affection  continues  for  a  long  or  short  period  in  proportion  to  the 
duration  of  the  symptoms  prior  to  the  characteristic  paroxysms;  that  is, 
if  the  latter  are  delayed  the  affection  will  be  protracted,  but  if  they  are 
quickly  developed  the  affection  is  not  likely  to  last  long. 

PATHOLOGICAL  CHARACTER. — This  remarkable  affection  consists  of 
three  pathological  elements.  Bronchitis  is  one  of  these.  This  is  the  ini- 
tial element.  It  is  stated  that  this  element  is  sometimes  wanting,  but 
examples  must  be  exceedingly  rare.  Another  element  is  fever.  This  is 
more  or  less  marked  in  different  cases,  but  is  seldom  wanting  during  the 
first  or  forming  stage.  The  fever,  as  a  rule,  is  out  of  proportion  to  the 
bronchitis,  and  is,  therefore,  to  be  regarded  as  not  symptomatic,  but  idio- 
pathic  or  essential.  The  most  prominent  of  the  three  elements  relates  to 
the  nervous  system.  This  is  manifested  by  the  spasmodic  expiratory 
movements  in  the  paroxysms  of  cough,  and  l>y  spasm  of  the  glottis,  giving 
rise  to  the  whoop.  Some  have  considered  the  affection  as  belonging  among 
the  neuroses,  others  have  considered  it  to  be  an  essential  fever,  and  by 
others  it  has  been  considered  as  a  peculiar  variety  of  bronchitis.  It  is 
neither  of  these  separately,  but  collectively  they  constitute  the  affection. 
Dependent,  as  will  be  seen  presently,  on  a  special  cause,  the  primary, 
essential  pathological  condition  is  general  or  constitutional,  of  which  the 
bronchitis  and  cough  are  the  local  expressions. 
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CAUSATION. — Whooping-cough  is  an  infectious  disease;  that  is,  it  is 
Communicated  by  a  miasm  generated  in  the  bodies  of  those  affected  with 
it.  It  probably  originates  in  no  other  waj7.  It  is  highly  infectious,  and 
the  number  of  those  who  pass  through  childhood  without  contracting  it 
are  few.  Young  infants  are  liable  to  contract  it.  No  period  of  life  is 
exempt  from  susceptibility  to  the  infectious  miasm.  The  reason  for  the 
in  frequency  of  the  affection  after  childhood  is,  the  great  majority  of  per- 
sons experience  it  before  adolescence.  Having  been  once  experienced, 
the  susceptibility  thereafter  ceases.  This  is  the  rule,  but  exceptionally 
the  affection  is  experienced  more  than  once.  The  exceptions  to  the  rule 
as  applied  to  this  affection  are  not  more  numerous  than  to  the  rule  as 
applied  to  other  affections  in  the  same  category,  for  example,  the  erup- 
tive fevers.  The  average  period  of  incubation  is  not  well  ascertained.  It 
is  variable,  the  limits  being  one  and  two  weeks. 

DIAGNOSIS. — When  whooping-cough  has  advanced  be}Tond  the  first  or 
forming  stage,  and  the  characteristics  pertaining  to,  the  paroxysms  are 
well  marked,  it  is  recognized  without  difficulty.  Its  diagnostic  features 
are  sufficiently  evident  to  those  non-medical  persons  who  have  seen  cases 
of  it.  The  whoop  is  a  diagnostic  criterion,  but  this  is  sometimes  imper- 
fect, and  even  wanting.  In  these  cases  the  diagnosis  is  to  be  based  on 
the  occurrence  of  paroxysms  presenting  the  characters  of  well-marked 
whooping-cough,  minus  the  whoop,  on  the  duration  of  the  affection,  and 
on  the  fact  of  known  exposure  to  infection,  together  with  knowledge  of 
the  fact  that  the  patient  has  not  alreacty  experienced  the  affection.  The 
affection  may  be  so  mild  and  short  that  there  is  considerable  doubt 
whether  it  has  really  occurred ;  but  such  cases  are  very  rare.  It  is  de- 
sirable to  make  a  probable  diagnosis  during  the  first  or  forming  stage ; 
that  is,  before  the  disease  is  fully  declared  by  the  characteristic  paroxysms. 
It  should  be  strongly  suspected  when  cough  and  febrile  movement  are 
out  of  proportion  to  the  bronchitis,  and  continue  unduly.  Of  course,  the 
prevalence  of  the  affection  and  known  exposure  are  to  be  taken  into  ac- 
count. There  is  no  known  method  of  preventing  the  disease,  other  than 
by  isolation  as  regards  exposure. 

PROGNOSIS. — Whooping-cough  is  rarely  fatal  per  Re ;  yet,  indirectly,  it 
leads  to  a  considerable  loss  of  life.  Occurring  in  the  course  of  other  dis- 
eases— for  example,  measles,  or  during  the  ailments  incident  to  denti- 
tion— it  is  apt  to  prove  a  serious  affection.  A  fatal  result  is  generally 
due  to  complications,  the  more  frequent  and  important  of  which  have 
been  stated,  viz.,  capillary  bronchitis,  pleuritis,  pneumonitis,  vesicular 
and  interlobular  emphysema,  and  phthisis.  Young  children,  especially 
during  dentition,  are  sometimes  carried  off  by  convulsions.  As  regards 
the  affection  itself,  the  gravity  and  danger  are  proportionate  to  the  fre- 
quency and  severity  of  the  paroxysms,  the  duration  of  the  affection,  the 
degree  of  anaemia  and  innutrition  induced  by  hemorrhage  and  vomiting. 

TREATMENT. — The  treatment  of  whooping-cough  embraces  curative  and 
palliative  measures.  It  must  be  admitted  that  there  are  no  known  means 
by  which  the  affection  may  be  arrested ;  that  is,  abortive  means.  Mea- 
sures are  curative  if  they  abridge  the  duration  of  the  affection,  or  dimin- 
ish notably  its  severity,  and  there  are  various  remedies  which  po^-i  M 
more  or  less  curative  power. 

Emetics  were  formerly  considered  as  curative,  given  every  other  day 
for  the  space  of  a  week  or  longer,  at  the  commencement  of  the  affection. 
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They  were  much  extolled  by  Laennec,  who  preferred,  as  the  emetic  drug, 
ipecacuanha.  Others  have  preferred  the  sulphate  of  zinc.  Trousseau 
advocates,  instead  of  the  zinc  or  ipecacuanha,  the  sulphate  of  copper, 
given  in  solution,  in  small  doses,  according  to  the  age  of  the  patient,  the 
doses  being  repeated  at  short  intervals  until  vomiting  is  produced.  In 
view  of  the  testimony  in  behalf  of  the  treatment  with  emetics,  its  efficacy 
in  some  cases  cannot  be  doubted  ;  but,  owing  to  its  severity,  it  is  nearly 
or  quite  obsolete  in  this  country.  This  method  of  treatment,  it  is  to  be 
borne  in  mind,  is  not  admissible  except  early  in  the  career  of  the  affection. 

Of  other  curative  remedies,  some  are  addressed  to  the  bronchitis,  and 
others  to  the  neuropathic  element.  A  combination  of  cochineal  and  the 
carbonate  of  potassa,  commonly  known  as  the  cochineal  mixture,  has 
been  much  employed  in  this  country ;  this  mixture  consists  of  cochineal, 
half  a  scruple ;  of  carbonate  of  potassa,  a  scruple ;  of  white  sugar,  a 
drachm,  in  four  ounces  of  water.  A  dessert-spoonful  is  to  be  given  three 
times  daily  to  a  child  a  year  old,  and  the  dose  increased  in  proportion  as 
the  age  is  greater.  .  The  affection  is  undoubtedly  in  some  cases  favorably 
modified  by  this  preparation,  as  shown  by  diminution  of  the  violence  of 
the  paroxysms,  and  of  the  frequency  of  their  recurrence ;  these  effects  of 
remedies  can  generally  be  appreciated  when  the  affection  has  not  already 
continued  sufficiently  long  to  attribute  the  improvement  to  a  spontaneous 
decline.  It  is  not  so  easy  to  appreciate  the  fact  of  the  duration  being 
abridged,  as  the  natural  duration  varies  within  wide  limits.  This  remedy 
probably  acts  upon  the  bronchitis.  Meigs  considers  the  cochineal  as 
inert,  and  states  that  ho  has  found  the  same  benefit  from  the  carbonate  of 
potassa  alone,  dissolved  in  syrup  of  gum  and  water.1 

Alum,  which  was  recommended  highly  by  Golding  Bird,  is  considered 
by  Meigs  as  giving  more  decided  and  satisfactory  results  than  any  other 
remedy  which  he  has  employed.  From  one  to  six  grains  may  be  given 
every  four  hours,  the  dose  being  graduate'd  to  the  age.  Dissolved  in  some 
form  of  syrup  and  water,  it  is  not  an  unpleasant  remedy.  This  remedy 
probably  exerts  its  curative  effect  by  acting  upon  the  bronchitis. 

Belladonna  has  been  recommended  as  a  valuable  curative  remedy  by 
many  physicians  in  different  countries.  Trousseau  lays  down  certain 
rules  with  regard  to  its  administration,  which  he  deems  essential  in  order 
to  secure  its  curative  efficacy.  The  dose  at  first  should  be  quite  small — 
one-tenth  of  a  grain  for  a  child  a  year  old,  and  one-fifth  of  a  grain  for  a 
patient  four  years,  or  more,  of  age.  The  quantity  to  be  taken  in  the 
twenty-four  hours  is  to  be  given  in  a  single  dose.  The  dose  is  to  be  grad- 
ually increased  until  its  effect  upon  the  severity  or  frequency  of  the  par- 
oxysms is  apparent.  It  should  then  be  continued  steadily  without  further 
increase.  The  action  of  this  remedy  is  doubtless  upon  the  neuropathic 
element  of  the  affection.  Some  have  regarded  conium,  stramonium,  and 
hyoscyamus  as  not  inferior  to  belladonna  in  this  affection.  In  some  re- 
marks on  the  treatment  of  certain  functional  and  organic  affections  of  the 
nervous  system,  before  the  American  Medical  Association,  in  May,  186fi, 
Brown-Se"quard  states  that  whooping-cough  may  be  cured  in  three  days 
by  giving  atropia  in  doses  large  enough  to  produce  delirium,  and  con- 
tinued so  as  to  keep  up  that  condition  for  three  days,  except  at  night, 
when  the  patient  is  to  be  quieted  by  morphia  or  codeia.  Brown-S^quard 
adds  that  it  will  be  hard  to  get  the  consent  of  the  parents  to  this  method 
of  treatment  if  they  are  told  beforehand  how  the  medicine  will  act.  The 
method  is  precisely  the  opposite  of  that  pursued  by  Trousseau.  Brown- 

1  A  Practical  Treatise  on  Diseases  of  Children.     By  J.  Forsyth  Meigs,  M.D. 
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S('(|ii;inl  claims  that  his  method  arrests  the  neuropathic  symptoms,  but 
tlu-  bronchitis  remains  for  some  time  after  the  treatment  is  discontinued. 

Strong  testimony  has  been  borne  by  not  a  few  physicians  to  the  cura- 
tive efficacy  of  nitric  acid.  Dr.  Arnold!,  of  Montreal,  claims  for  this 
remedy  much  power  in  abridging  the  duration  of  the  affection,  as  well  us 
in  diminishing  its  severity.  His  mode  of  administration  is  as  follows: 
To  a  tumblerful  of  well  sweetened  water  the  acid  is  to  be  added  until  the 
acidity  is  of  the  strength  of  pure  lemon-juice;  of  this  a  dessert-spoonful 
is  to  be  given  to  a  child  a  year  old  every  hour,  and  a  larger  quantity  above 
that  age. 

Since  the  bromides  were  introduced  into  medical  practice,  they  have 
been  employed  considerably  in  this  affection,  and  with  apparent  benefit. 
These  remedies  are  probably  useful  as  pharyngeal  and  laryngeal  anaes- 
thetics ;  hence,  they  are  addressed  to  the  neuropathic  element  of  the 
affection. 

Other  remedies  which  have  been  recommended,  and  which  I  shall  simply 
name,  are,  tannic  acid,  assafoetida,  arsenic,  quinia,  chloroform,  the  oxide 
of  zinc  and  ergot.  A  measure  which  seems  to  claim  something  more  than 
to  be  merely  named  was  recently  brought  before  the  French  Academy  of 
Medicine,  viz.,  inhalation  of  the  fumes  disengaged  in  the  purification  of 
coal-gas.  It  having  been  observed  that  children  living  in  the  vicinity  of 
gas  works  suffered  but  little  from  whooping-cough,  and  recovered  after  a 
short  career  of  the  affection,  the  effects  were  tried  upon  a  large  scale,  and, 
as  stated  by  Commerege  and  Bertholles,  in  their  reports  to  the  French 
Academy,  with  signal  benefit  to  a  large  proportion.  To  secure  the  advan- 
tage of  this  measure,  patients  should  inhale  the  fumes  at  the  place  where 
the  gas  is  purified,  for  the  space  of  two  hours  at  a  time,  for  twelve  consecu- 
tive days.1  It  would  appear  from  the  statements  by  Blache,  Barthez,  and 
Roger  that  this  measure  is  often  inefficacious.  I  have  known  of  a  single 
case  in  which  it  appeared  to  be  promptly  curative. 

Of  the  different  remedies  which  have  been  noticed,  all  are  doubtless 
more  or  less  curative  in  a  certain  proportion  of  cases.  It  may  be  doubted 
if  any  of  them  ever  have  a  specific  effect.  They  are,  severally,  useful  in 
some,  and  not  in  other  cases ;  the  degree  of  the  usefulness  of  each  varies 
in  different  cases,  and,  with  our  present  knowledge,  the  phj^sician  cannot 
judge  beforehand  what  particular  remedy  in  any  individual  case  will  be 
most  useful.  Under  these  circumstances,  if  those  first  selected  prove  in- 
efficacious, others  are  to  be  successively  tried. 

Palliative  treatment  is  important.  Relief  may  be  afforded  by  opiates 
in  small  doses,  if  they  be  well  borne,  by  ethers  and  the  hydrocyanic  acid. 
Strong  coffee  has  been  found  to  be  sometimes  useful  as  a  palliative. 

Hygienic  measures  form  an  important  part  of  the  treatment.  If  there 
be  no  complications  which  interfere  with  exposure  to  the  open  air,  this 
should  by  all  means  be  advised  and  enforced.  Under  proper  prudential 
restrictions,  the  more  out-of-door  life  the  better.  The  diet  should  be  nu- 
tritious. If,  from  the  frequency  of  vomiting,  the  system  suffer  from  innu- 
trition, alimentation  becomes  an  important  object  of  treatment.  The 
patient  should  take  food  often,  and  as  soon  after  a  paroxysm  as  possible. 
The  times  for  giving  food  should  be  chosen  as  far  as  practicable  remote 
from  the  paroxysms,  and  eating  at  the  most  favorable  times  should  be  in- 
sisted upon  despite  the  absence  of  appetite.  Solid  is  to  be  preferred  to 
liquid  food,  as  less  likely  to  be  rejected  by  vomiting.  Trousseau  states 
that  in  some  cases  patients  vomit  with  the  paroxysms  which  occur  in  the 

1  Vide  American  Journal  of  the  Mtdical  Sciences,  No.  for  April,  1865. 
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daytime,  and  not  with  those  occurring  during  the  night ;  and  in  such  cases 
food  should  be  taken  freely  during  the  night.  The  stomach  is  sometimes 
made  to  tolerate  food  by  minute  doses  of  opium.  Change  of  air  is  some- 
times of  signal  efficacy  in  modifying  the  severity  of  the  affection  and 
bringing  it  to  a  close. 

Hemorrhages,  if  profuse  or  recurring  frequently,  claim  haemostatic 
measures  of  treatment. 

Complications  call  for  the  therapeutical  measures  appropriate  under 
other  circumstances,  making  due  allowance  for  the  effects  of  this  affection 
on  the  circulation,  the  blood,  nutrition,  and  the  general  strength  of  the 
system. 


CHAPTEE    VIII. 

Pulmonary  Hemorrhage.    Bronchorrhagia.    Pneumorrhagia.    Pulmonary  Gangrene. 
Pulmonary  (Edema.    Carcinoma  within  the  Chest.    Hydatids. 

~T)TJLMONARY  hemorrhage  occurs  under  the  following  different  cir- 
X  cumstances :  First,  and  most  frequently,  the  hemorrhage  is  into  the 
bronchial  tubes,  giving  rise  to  the  spitting  of  blood,  or  h  semoptysis.  A  dopt- 
ing  the  suffix  expressive  of  hemorrhage,  with  the  name  of  the  anatomical 
situation,  this  variety  of  pulmonary  hemorrhage  should  be  called  Bron- 
chorrhagia. Second,  it  occurs  from  the  rupture  or  ulceration  of  bands 
of  pulmonary  substance  which  traverse  tuberculous  excavations,  these 
bands  sometimes  containing  vessels  of  sufficient  size  to  occasion  a  copious 
hemorrhage.  It  is  then  an  accident  occurring  in  the  course  of  pulmonary 
tuberculosis,  and  gives  rise  almost  invariably,  if  not  always,  to  haemop- 
tysis. Third,  the  blood  is  contained  within  the  air-cells,  and  may  escape 
into  the  interstitial  areolar  tissue,  and  coagulation  takes  place  in  these 
situations  :  that  is,  the  blood  is  extravasated,  constituting  what  is  com- 
monly called  pulmonary  apoplexy,  and  usualty  under  these  circumstances 
there  is  haemoptysis.  The  latter  form  of  pulmonary  hemorrhage  may  be 
distinguished  as  pneumorrh  agio,.  In  the  second  of  these  three  varieties, 
the  hemorrhage  is  so  uniformly  and  plainly  incidental  to  one  affection, 
viz.,  pulmonary  tuberculosis,  that  it  will  suffice  to  simply  refer  to  it  here. 
Bronchorrhagia  and  Pneumorrhagia,  however,  not  being  so  constantly 
symptomatic,  each  of  a  particular  affection,  and  sometimes  occurring  when 
the  pathological  connection  of  the  hemorrhage  is  not  obvious,  claim  some 
consideration  independently  of  the  affections  in  which  they  are  liable  to 
occur. 

Bronchorrhagia,  or  bronchial  hemorrhage,  exists  in  the  great  majority 
of  the  cases  in  which  haemoptysis  occurs.  The  latter  term  should  be 
limited  to  the  spitting  of  blood ;  and  it  should  be  applied  only  to  the  cases 
in  which  pure  or  unmixed  blood  is  expectorated.  It  is  not  properly  appli- 
cable to  the  sputa  streaked  with  blood  which  belong  to  the  history  of 
bronchitis,  nor  to  the  blood  intimately  mixed  with  mucus  in  the  rusly  ex- 
pectoration of  pneumonitis.  A  true  haemoptysis  is  the  raising  of  blood, 
and  blood  only.  In  bronchorrhagia  the  bronchial  mucous  membrane  is 
the  seat  of  the  hemorrhage.  A  solution  of  continuity  is  probably  requi- 


BKONCHORRIIAGIA.  217 

site,  as  in  nil  hemorrhages  wherever  seated.  In  the  rare  cases,  however, 
in  which  the  loss  oi 'blood  has  occasioned  death,  ulcerations  have  not  lit  '-u 
r>uud  on  post-mortem  examination;  the  hemorrhage  is  of  the  kind  called 
capillary,  the  orifices  through  which  the  blood  escapes  being  too  minute 
to  be  discoverable  with  the  naked  eye. 

It  is  important  to  determine,  when  blood  is  ejected  from  the  month, 
whether  it  come  from  the  air-passages.  It  may  come  from  the  stomach, 
from  the  posterior  nares,  and  from  the  mouth  or  fauces.  If  it  come  froiii 
the  stomach,  it  is  ejected  by  acts  of  vomiting ;  it  is  likely  to  be  commin- 
gled with  other  contents  of  the  stomach  ;  it  has  the  characteristic  acid 
odor  of  the  latter,  and  gives  an  acid  reaction,  whereas  pure  blood  is  alka- 
line. Coming  from  the  stomach,  it  usually  has  a  black  grumous  appear- 
ance due  to  the  action  of  the  gastric  acids.  If  it  come  from  the  posterior 
nares,  it  is  in  the  form  of  dark  solid  sputa,  which  are  removed  by  acts  of 
hawking.  If  it  come  from  the  mouth  or  fauces,  the  fact  may  generally  be 
ascertained  by  a  close  inspection  of  these  parts.  When  it  conies  from  the 
air-passages,  it  is  raised  by  acts  of  coughing,  which  are  generally  not  vio- 
lent ;  the  blood  rises  into  the  trachea  and  larynx,  and  is  expelled  with 
slight  efforts.  In  the  majority  of  cases,  the  blood  is  liquid,  of  a  bright 
arterial  hue,  and  contains  air-bubbles  in  more  or  less  abundance.  If,  how- 
ever, the  hemorrhage  have  taken  place  slowly  into  the  bronchial  tubes, 
and  remained  there  for  some  time  before  being  expectorated,  it  undergoes 
coagulation,  and  acquires  a  dark  or  almost  black  appearance. 

The  amount  of  haemoptysis  varies  much  in  different  cases.  It  is  some- 
times quite  small,  a  drachm  or  so  of  blood  only  being  raised  ;  usually,  how- 
ever, when  the  amount  is  relatively  small  or  moderate,  several  drachms  or 
a  few  ounces  are  expectorated.  Not  infrequently  the  amount  is  consider- 
able. It  is  not  rare  for  patients  to  lose,  during  an  attack  of  haemoptysis, 
from  half  a  pint  to  a  pint  of  blood,  and  sometimes  a  much  larger  quantity. 
The  blood  is  expectorated  with  more  or  less  rapidity.  The  continuous 
duration  of  an  attack  of  haemoptysis  may  vary  from  a  few  minutes  to  seve- 
ral hours  and  even  many  days ;  in  the  latter  case,  of  course,  the  blood 
escaping  slowly.  Occasionally  the  flow  of  blood  is  so  rapid  that  it  escapes 
simultaneously  from  the  nose  and  mouth  ;  and  death  by  suffocation  may 
result  from  the  accumulation  in  the  air-passages.  A  single  attack  only 
may  occur,  or  attacks  may^  be  repeated  at  intervals  varying  greatly  in  dura- 
tion in  different  cases.  In  some  cases  attacks  recur  daily,  or  repeatedly 
during  the  day,  for  a  variable  period.  In  other  cases  the  attacks  recur 
after  days,  weeks,  months,  or  years.  After  an  attack  it  is  common  for  the 
expectoration  to  be  more  or  less  colored  with  haematin  for  several  days.  In 
proportion  as  it  is  rapidly  disaharged  it  is  less  frothy  than  when  the  quan- 
tity expectorated  with  each  act  of  coughing  is  small.  When  the  haemop- 
tysis is  rapid  and  abundant,  if  the  patient  be  not  in  advanced  phthisis,  the 
bursting  of  an  aneurism  should  be  suspected.  It  is  to  be  borne  in  mind 
that  this  is  a  source  of  haemoptysis,  an  aneurismal  tumor  sometimes  open- 
ing into  a  bronchus  or  the  trachea.  The  hemorrhage  from  this  source, 
however,  is  not  always  at  first  abundant  and  rapid,  the  opening  being,  for 
a  time,  too  small  for  the  free  escape  of  blood.  In  cases  of  phthisis  ad- 
vanced to  the  cavernous  stage,  the  haemoptysis  may  be  rapid  and  abund- 
ant, leading  sometimes  to  fatal  syncope,  the  hemorrhage  being  due  to  the 
opening  of  a  vessel  contained  in  one  of  the  bands  of  pulmonary  tissue  which 
frequently  traverse  tuberculous  cavities. 

In  the  majority  of  cases,  bronchial  hemorrhage  is,  in  some  wa%y,  patho- 
logically connected  with  pulmonary  tuberculosis,  and,  from  the  frequency 
of  this  connection,  it  is  important  as  a  diagnostic  symptom  of  that  disease. 
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Not  infrequently  it  is  the  first  event  which  awakens  the  attention  of  patients 
to  the  existence  of  pulmonary  disease.  In  a  large  proportion  of  cases,  it 
occurs  more  or  less  frequently  during  the  progress  of  tuberculosis.  In  a 
certain  proportion  of  cases  it  precedes  the  deposit  of  tubercle ;  or,  at  all 
events,  it  occurs  when  coexisting  physical  signs  do  not  afford  evidence  of 
a  tuberculous  deposit,  these  signs  becoming  developed,  sooner-  or  later, 
after  its  occurrence.  Haemoptysis  should  always  excite  a  strong  suspicion 
of  either  existing  or  impending  tuberculous  disease  ;  yet,  its  significance 
in  this  respect  was  undoubtedly  over-estimated  by  Louis  in  his  treatise  on 
phthisis.  Louis,  having  questioned  a  large  number  of  patients  affected 
with  various  diseases  other  than  tuberculosis,  and  finding  that  spitting  of 
blood  had  taken  place  in  no  instance  save  after  injury  of  the  chest  or  when 
the  catamenia  were  suppressed,  concluded  that  this  symptom  is  almost 
pathognomonic  of  tuberculosis.  Since  the  publication  of  that  work,  how- 
ever, it  has  been  found  that  cases  are  not  very  infrequent  in  which  haemop- 
tysis is  not  accompanied  nor  followed  by  either  the  symptoms  or  signs  of 
tuberculous  disease.  My  own  clinical  records  furnish  a  considerable  num- 
ber of  such  cases.  But  a  paper  communicated  by  the  late  Prof.  John  Ware 
contains  statistical  information  of  special  value  with  reference  to  this 
point.1  Prof.  Ware,  in  this  paper,  gave  the  results  of  an  analysis  of  386 
cases  of  haemoptysis,  noted  in  private  practice  during  a  period  of  about 
forty  years.  Of  these  cases,  in  62  recovery  from  the  bronchial  hemorrhage 
took  place,  and  the  patients  afterward  were  either  known  to  be  living  in 
ordinary  health,  or  to  have  died  of  other  diseases  having  no  connection 
with  the  existence  of  tubercles.  The  length  of  time  during  which  this 
immunity  continued  varied  from  two  to  thirty-seven  years.  In  addition 
to  these  cases,  in  52  a  similar  complete  recovery  took  place,  and,  so  far  as 
known,  there  was  no  development  of  tuberculous  disease,  but  the  entire 
subsequent  history  of  these  cases  had  not  been  obtained.  Making  allow- 
ance for  the  probable  occurrence  of  a  small  deposit  of  tubercle  which  under- 
went arrest  and  did  not  return,  in  a  certain  proportion  of  the  cases,  these 
facts  show  that  neither  the  existence  of  tuberculosis  nor  a  strong  proclivity 
thereto  is  to  be  positively  predicated  on  the  occurrence  of  bronchorrhagia. 
They  show,  moreover,  that,  as  regards  any  immediate  or  remote  evils, 
bronchial  hemorrhage  may  be  quite  innocuous. 

Bronchorrhagia  is  incidental  to  certain  cardiac  lesions,  especially  those 
involving  obstruction  at  the  mitral  orifice.  These  lesions  lead  to  bron- 
chial hemorrhage  by  inducing  pulmonary  congestion.  It  may  occur  in 
connection  with  morbid  conditions  of  the  blood  and  tissues,  which  lead  to 
hemorrhages  from  the  mucous  membrane  in  different  situations,  as  in  puv- 
pura  hemorrhagica  and  scorbutus.  It  occurs  occasionally  in  asthma.  It 
may  be  produced  by  violent  and  prolonged  muscular  exertions,  without 
the  coexistence  of  any  pulmonary  or  cardiac  affection,  and  it  has  been  ob- 
served to  occur  from  muscular  exertions,  not  excessive,  if  conjoined  with 
diminished  pressure  of  the  atmosphere  in  elevated  situations,  as  in  ascend- 
ing high  mountains.  It  may  be  produced  traumatically  by  injuries  and 
wounds  of  the  chest.  It  may  occur  as  a  secondary  hemorrhage  when  the 
menses  are  suppressed.  Well  authenticated  cases  of  this  kind  have  been 
reported,  but  they  must  be  exceedingly  rare.  I  have  met  with  a  striking 
example,  the  haemoptysis  occurring  regularly  for  the  four  years  following 
the  suspension  of  the  menses,  and  no  other  pulmonary  affection  either 
accompanying  or  following  the  hemorrhage.  The  386  cases  analyzed  by 

1  On  Haemoptysis  as  a  Symptom,  by  John  Ware,  M.D.,  etc.  Publications  of  the 
Massachusetts  Medical  Society,  1860. 
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Prof.  Ware  did  not  include  a  single  case  in  which  the  hemorrhage  could 
be  considered  as  supplementary  to  the  menses.  Kxertion  :md  nirnUil  ex- 
citement, by  their  effect  on  the  circulation,  may  act  as  exciting  causes,  if, 
from  pulmonary  disease  or  other  circumstances,  a  predisposition  exists; 
but  clinical  observation  shows  that,  in  the  larger  proportion  of  cases,  the 
hemorrhage  takes  place  without  any  other  exciting  cause.  It  takes  place 
frequently  during  the  night-time. 

The  occurrence  of  haemoptysis  generally  occasions  much  alarm  and  anx- 
iety. If  patients  are  seen  at  the  time,  the  nervous  agitation  and  disturb- 
ance of  the  circulation,  which  are  often  present,  are  attributable,  in  a  great 
measure,  if  not  altogether,  to  the  mental  condition  induced  by  the  attack. 
The  first  duty  of  the  physician  is  to  endeavor  to  dispossess  the  mind  of 
needless  apprehensions.  Haemoptysis,  proceeding  from  bronchial  hemor- 
rhage, may  destroy  life,  either  by  suffocation  or  by  exhaustion  from  the 
loss  of  blood  ;  but  the  cases  are  so  very  rare  that  the  danger  of  fatal  con- 
sequences is  scarcely  to  be  considered.  The  physician  may  assure  the 
patient  of  the  absence  of  any  immediate  danger.  Nor,  in  general,  does  the 
hemorrhage  lead  to  any  evil  results.  It  is  suggestive  of  the  existence  of 
a  grave  affection,  especially  tubercle,  but,  aside  from  its  symptomatic  sig- 
nificance, it  affords  little  occasion  for  alarm.  So  far  from  favoring  a  ten- 
dency to  tuberculous  disease,  there  is  ground  for  the  suspicion  that  it 
sometimes  takes  the  place  of  a  tuberculous  deposit.  And  when  it  occurs 
in  connection  with  tuberculosis,  clinical  observation  shows  that  it  exerts 
no  unfavorable  influence  on  the  progress  of  that  disease,  but,  on  the  con- 
trary, its  influence  seems,  as  a  rule,  to  be  favorable. 

In  exceptional  cases,  bronchial  hemorrhage  apparently  leads  to  either 
the  development  or  an  increase  of  pulmonary  symptoms,  together  with 
more  or  less  fever ;  and  the  immediate  local  and  constitutional  sequences 
are  sometimes  exceedingly  grave.  I  have  met  with  a  case  in  which  a  young 
man,  apparently  in  good  health,  was  seized  with  haemoptysis  while  making 
an  evening  visit  at  the  house  of  a  friend.  The  hemorrhage  was  profuse, 
and  it  was  not  considered  prudent  for  him  to  return  home.  When  I  saw 
him,  a  few  days  afterward,  he  had  a  very  frequent  pulse,  great  frequency 
of  respirations  with  dyspnoaa,  a  high  temperature,  and  extreme  prostra- 
tion. Death  took  place  within  a  fortnight  from  the  date  of  the  attack.  I 
have  met  with  several  cases  in  which,  dating  from  an  haemoptysis,  the 
same  symptoms  occurred  in  a  lesser  degree,  the  cases  ending  fatally  after 
a  certain  number  of  weeks  or  months.  Such  cases,  however,  are  rare. 
Niemeyer  attributes  these  symptoms  to  the  retention  of  coagula  in  the 
bronchial  tubes,  and  the  inflammation  which  their  presence  excites.  He 
states  that  he  has  verified  this  by  the  post-mortem  appearances.  In  the 
striking  instance  just  cited,  which  came  under  my  observation,  an  autopsical 
examination  was  not  practicable.  According  to  Niemeyer,  in  many  cases, 
after  an  attack  of  haemoptysis,  close  observation  shows  some  elevation  of 
temperature,  with  frequency  of  the  pulse,  and,  not  infrequently,  the  signs 
of  circumscribed  pneumonitis  and  pleuritis  are  discoverable.  These  evi- 
dences of  local  and  general  disturbance,  in  general,  disappear  within  a  short 
time.  In  cases  of  death  directly  following  a  profuse  hemorrhage,  the 
bronchial  tubes  have  been  found,  post-mortem,  filled  with  clots;  and  the 
obstruction  of  respiration  caused  by  these,  doubtless,  was  the  immediate 
cause  of  death.  Blood-casts  of  the  bronchial  tubes  are  sometimes  expec- 
torated. 

The  measures  of  treatment  directed  to  the  haemoptysis  must  have  refer- 
ence to  the  profuseness,  or  otherwise,  of  the  hemorrhage  nnd  the  associated 
symptoms.  Venesection,  heretofore,  has  been  frequently  employed.  This, 
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however,  is  indicated  only  in  cases  in  which  the  patient  is  plethoric,  or  the 
pulse  is  abnormally  strong,  and  such  cases  are  comparatively  few.  Even 
in  these  cases,  unless  the  escape  of  blood  be  unusually  rapid  and  abundant, 
a  saline  purgative  and  sedative  remedies  are  to  be  preferred  to  bloodlet- 
ting. If  the  hemorrhage  be  profuse  and  persisting,  it  has  been  proposed 
to  apply  cold  to  the  chest,  as  in  hemorrhages  in  other  situations.  This 
may  be  done  by  means  of  compresses  wet  with  iced  water,  or  with  ether 
which  refrigerates  by  its  rapid  evaporation.  Even  the  application  of  ice 
to  the  chest  has  been  recommended,  and  I  have  resorted  to  this  mode  with 
apparent  success,  and  without  any  untoward  consequences.  Revulsive 
measures  may  be  employed,  consisting  of  stimulating  pediluvia,  sinapisms, 
and  dry  cupping.  To  diminish  the  amount  of  blood  returned  to  the  heart, 
temporary  ligation  of  the  extremities  may  be  resorted  to.  I  have  wit- 
nessed a  prompt  arrest  of  the  hemorrhage  by  this  measure.  A  popular 
remedy  is  common  s'alt,  which  usually  has  been  freely  given  before  patients 
come  under  the  care  of  the  practitioner.  Its  efficacy  is  doubtful,  but  its 
use  serves  to  occupy  the  attention  of  the  patient  and  friends  until  medical 
advice  be  obtained. 

In  all  cases,  quietude  of  body  is  to  be  enjoined,  the  use  of  the  voice  is 
to  be  restrained,  tb,e  apartment  should  be  kept  cool,  the  head  and  shoul- 
ders should  be  raised,  the  diet  should  be  bland  or  unstimulating,  drinks 
should  be  cold,  and  small  pieces  of  ice  may  frequently  be  taken  into  the 
mouth.  These  measures  are,  doubtless,  of  more  or  less  importance,  yet  I 
have  repeatedly  known  patients  who,  having  become  accustomed  to  attacks 
of  haemoptysis,  paid  little  or  no  attention  to  it,  and  kept  about  their  ordi- 
nary pursuits,  as  usual,  without  apparently  increasing  or  protracting  the 
hemorrhage  by  this  course.  I  have  known  a  lecturer  continue  the  dairy 
use  of  the  voice  in  public  speaking,  without  any  apparent  injury.  The 
measures  just  enumerated  are  apt  to  be  continued  too  long,  patients  being 
anxious  to  prevent  a  recurrence  of  the  hemorrhage  after .  it  had  ceased. 
They  may  be  assured  that  moderate  exercise  out  of  doors,  a  nutritious 
diet,  etc.,  will  not  be  likely  to  reproduce  an  attack. 

Cough,  if  present,  should  be  quieted  by  some  form  of  anodyne.  Ano- 
dyne remedies  are  also  generally  indicated  by  the  excited  condition,  of  the 
nervous  system.  If  the  hemorrhage  be  slight  or  moderate,  as  a  rule, 
nothing  is  required  in  addition  to  these  remedies  and  such  hygienic  regu- 
lations as  may  be  deemed  prudent.  If,  however,  the  hemorrhage  be  con- 
siderable and  prolonged,  astringent  remedies  may  be  employed.  Of  the 
vegetable  astringents,  krameria  and  tannic  or  gallic  acid  may  be  mentioned 
as  the  most  efficient.  Ergot  appears  to  be  a  valuable  hemostatic  in  this 
as  in  other  hemorrhages.  Of  the  astringents  belonging  to  the  mineral 
kingdom,  the  acetate  of  lead  has  long  been  considered  valuable  in  this 
application.  The  most  efficient  preparations  of  this  class,  however,  are 
the  persulphate  and  pernitrate  of  iron.  The  inhalation  of  astringent  re- 
medies in  the  form  of  atomized  liquids  or  spray  has  been  found  effective 
for  the  arrest  of  hemorrhage.  For  this  purpose  solutions  of  alum,  tannin, 
and  the  perchloride  of  iron  may  be  employed. 

I  have  met  with  a  few  cases  of  persistent  bronchial  hemorrhage  which 
claim  a  separate  notice.  The  hemorrhage,  in  these  cases,  was  slight,  but 
it  continued  for  a  long  period,  without  other  evidence  of  pulmonary  dis- 
ease. It  was  not  referable  to  disease  of  the  heart,  to  suppression  of  the 
menses,  or  to  any  appreciable  cause.  Moreover,  the  hemorrhage  was  con- 
fined to  the  bronchial  mucous  membrane ;  and  the  blood  did  not  come 
from  either  the  mouth,  throat,  or  hard  pnssnges.  The  hemorrhagic  ex- 
pectoration was  not  pure  blood,  but  a  thin,  bloody  liquid.  I  have  notes 
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of  three  cases.  In  two  of  these  cases,  after  expectorating  almost  daily 
more  or  less  of  a  sero-sanguinolent  liquid  during  several  months,  recovery 
took  place  under  the  use  of  tonics  and  invigorating  hygienic.1  nu-asures. 
In  the  third  case,  the  hemorrhagic  expectoration  has  continued  for  six 
years,  during  which  period  it  has  from  time  to  time  come  under  my 
observation.  The  patient  is  a  young  woman,  and  repeated  examinations 
of  the  chest  by  others,  as  well  as  myself,  have  failed  to  discover  any 
positive  signs  of  pulmonary  disease.  During  the  greater  part  of  the 
long  period  just  named,  there  has  been  daily  more  or  less  expectoration 
<>('  liquid  containing  hsematin,  the  quantity  being  always  small.  Asso- 
ciated with  this  symptom  are  anaemia  and  hysterical  ailments.  Aside 
from  these,  nothing  is  discoverable. 

Pneumorrrhagia,  or  extravasation  of  blood  into  the  air-cells,  and  in 
certain  cases,  also,  infiltration  of  the  interstitial  tissue,  is  commonly 
known  as  pulmonary  apoplexy.  There  would  be  no  impropriety  in  this 
use  of  the  term  apoplexy  if  we  adopted  the  custom  heretofore  of  French 
writers  of  expressing  by  it  extravasation  of  blood  into  any  situation,  and 
nothing  more;  but  with  us,  when  applied  to  a  cerebral  affection,  it  includes 
cases  in  which  there  is  no  extravasation  of  blood,  and  it  is  not  customary 
to  apply  it  to  extravasations  elsewhere  than  in  the  brain  and  lungs.  The 
continued  use  of  the  term,  as  applied  to  pulmonary  extravasation,  is  there- 
fore objectionable,  and,  agreeably  to  the  nomenclature  now  in  vogue,  pneu- 
morrhagia  expresses  the  morbid  condition. 

Pulmonary  extravasation  is  sometimes  incidental  to  bronchial  hemor- 
rhage, the  blood  being  forced  backward  from  the  bronchial  tubes  into  the 
air-cells  by  violent  acts  of  inspiration.  To  this  variety  of  pneumorrhagia, 
Laennec  applied  the  term  hemoptoic  infarctus.  Watson  relates  a  case  in 
which  this  took  place  from  ulceration  of  the  lingual  artery,  blood  passing 
into  the  laryn  t,  and  being  drawn  thence  into  the  air-cells.  It  has  been 
known  to  take  place  in  cases  of  suicide  by  cutting  the  throat.  It  there- 
fore probably  sometimes  happens  in  cases  of  bronchial  hemorrhage  when 
associated  with  affections  giving  rise  to  spasmodic  inspirations,  or  when 
the  flow  of  blood  is  so  rapid  and  abundant  as  to  be  with  difficulty  expec- 
torated. This,  however,  is  not  an  adequate  explanation  of  all  cases  of 
pulmonary  extravasation.  In  the  cases  in  which  the  extravasated  blood 
occupies  a  considerable  or  large  area,  and  when  it  is  contained  in  the  inter- 
lobular  spaces  as  well  as  in  the  air-cells,  the  primary  situation  is  probably 
within  the  latter,  the  hemorrhage  being  from  the  terminal  branches  of  the 
pulmonary  artery  or  the  radicles  of  the  pulmonary  veins,  whereas  in  bron- 
chial hemorrhage  the  blood  comes  from  the  venous  or  arterial  ramifications 
connected  with  the  bronchial  artery. 

The  morbid  appearances  in  fatal  cases  of  pneumorrhagia  are  of  two 
kinds.  In  one  form,  solid  masses  or  nodules,  varying  in  size  from  that  of 
a  pea  to  an  English  walnut,  and  more  or  less  numerous,  are  found  in  either 
one  lung  or  in  both  lungs.  On  section  they  present  a  dark  or  even  black 
color,  and  grumous  blood  can  be  scraped  from  the  cut  surfaces.  The  soli- 
dification is  due  to  blood  coagulated  within  the  cells.  The  limits  of  the 
nodules  are  sharply  defined  by  the  lobular  divisions,  and  the  nodules  feel 
like  hard  tumors,  which  project  above  the  level  of  the  pleural  surface  if 
they  be  situated  near  the  superficies ;  they  are,  however,  oftener  seated  in 
the  centre  of  the  lobe  than  near  the  surface,  and  they  are  oftener  found  iu 
the  lower  than  in  the  upper  -lobes.  In  the  other  form,  the  extravasation 
invt's  rise  to,  or  is  connected  with,  laceration  of  pulmonary  tissue,  :m<l 
there  is  a  wider  diffusion  of  the  coagulated  blood..  In  this  form,  L 
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portions  are  solidified  by  the  coagulated  blood  and  they  are  not  bounded 
by  the  lobular  divisions.  The  blood  is  contained  in  the  areolar  tissue  as 
well  as  in  the  cells.  There  is  sometimes  considerable  breaking  down  of 
the  pulmonary  tissues,  forming  spaces  which  are  filled  chiefly  with  coagula. 
Rupture  of  the  pleura  has  been  known  to  occur,  followed  by  a  discharge 
of  blood  into  the  pleural  sac,  and  giving  rise  to  pleuritis.  The  two  forms 
of  extravasation  may  be  distinguished  as  circumscribed  and  diffused.  The 
latter  is  the  more  serious,  and,  as  already  stated,  probably  the  hemorrhage 
takes  place  within  the  cells,  the  source  being  the  vessels  connected  with 
the  pulmonary  artery.  Gangrene  may  occur  as  a  result  of  either  of  the 
two  forms  of  extravasation. 

The  disseminated  nodules  first  described  as  characterizing  circumscribed 
pneumorrhagia,  are  identical  with  those  which  have  been  already  noticed 
as  occurring  in  certain  cases  of  pulmonary  embolism.  (  Vide  page  78.) 
The  name  hemorrhagic  infarctus  is  applied  to  them  by  late  writers.  Pul- 
monary embolism,  thus,  may  be  the  immediate  occasion  of  circumscribed 
pneumorrhagia,  as,  also,  of  circumscribed  gangrene  of  lung.  The  ques- 
tion then  arises  whether  embolism  be  not  the  cause  of  hemorrhagic  extra- 
vasation in  all  cases,  exclusive  of  those  in  which  the  hemorrhage  is 
diffused,  with  laceration  of  tissue,  and,  also,  of  those  in  which  blood  is 
inhaled  from  the  bronchial  tubes  into  the  air-cells.  Accepting  the  current 
doctrine  of  embolism  and  hemorrhagic  infarctus,  it  is  consistent  therewith 
to  answer  the  foregoing  question  in  the  affirmative.  Doing  so  requires  a 
modification  of  the  rationale,  heretofore  accepted,  with  respect  to  the 
etiological  relation  of  disseminated  extravasations  to  disease  of  the  heart. 
This  form  of  pneumorrhagia  and  disease  of  the  heart  are  associated  often 
enough  to  show  a  causative  relation  of  the  former  to  the  latter.  The 
explanation  which  has  heretofore  seemed  adequate  is  that  certain  cardiac 
lesions,  namely,  those  giving  rise  to  mitral  obstruction,  cause  dissemi- 
nated extravasations  by  inducing  pulmonary  congestion.  It  seems,  how- 
ever, more  rational  to  consider  that  mitral  obstructive  lesions  are  causative 
by  favoring  the  occurrence  of  thrombosis  in  the  right  side  of  the  heart. 
This  is  liable  to  occur  when  as  a  consequence  of  mitral  lesions  the  right 
ventricle  becomes  weakened  by  dilatation;  and  thrombi  here  may  furnish 
emboli,  which  give  rise  to  hemorrhagic  infarctus  in  disseminated  circum- 
scribed portions  of  the  lungs.  This  explanation,  however,  of  course, 
does  not  apply  to  the  hemorrhagic  infiltration  of  air-cells  which  results 
from  bronchorrhagia,  Laennec's  hemoptoic  infarctus ;  nor  is  it  applicable 
to  hemorrhagic  infiltration  of  the  areolar  tissue,  or  diffuse  pneumorrhagia. 
The  latter  may  sometimes,  although  very  rarely,  be  produced  by  violent 
contusions  of  the  chest.  In  general,  it  is  an  effect  of  distension  of  the 
pulmonary  vessels,  that  is,  passive  congestion  incident  to  mitral  obstruc- 
tive lesions.  It  is  intelligible  that,  under  these  circumstances,  the  giving 
way  of  the  vascular  coats  will  be  favored  by  atheromatous  or  other 
changes  which  dimmish  their  resistance  to  the  mechanical  pressure  pro- 
duced by  the  distension  from  an  over-accumulation  of  blood,  and,  also, 
by  causes  which,  aside  from  the  cardiac  lesions,  promote  pulmonary  con- 
gestion. 

The  diagnosis  of  either  form  of  pneumorrhagia  is,  by  no  means,  always 
easy. 

Haemoptysis  is,  of  course,  present  when  the  source  of  the  hemorrhage 
is  bronchial,  and  the  extravasation  is  due  to  the  inhalation  of  blood  into 
the  cells.  This  symptom  is  also  present  in  the  majority  of  cases  in 
which  the  hemorrhage  takes  place  within  the  cells,  but  it  may  be  wanting. 
When  present,  the  haemoptysis  may  be  either  small  or  abundant;  the 
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amount  of  extravasation  is  by  no  means  in  proportion  to  the  quantity  of 
blood  expectorated.  The  respirations  are  hurried  and  labored  in  propor- 
tion to  the  extent  of  lung  solidified  by  the  extravasated  blood.  Dyspim-M 
and  a  sense  of  oppression  are  also  proportionate  to  the  degree  in  which 
the  respiratory  function  is  compromised.  These  symptoms,  however,  are 
measurably  due  to  the  coexisting  cardiac  lesions  when  the  latter  stand  in  a 
causative  relation  to  the  hemorrhage.  Dulness  on  percussion  will  be 
found  over  a  space,  or  over  spaces,  corresponding  to  the  situation  and  ex- 
tent of  solidification.  This  may  not  be  appreciable  if  the  extravasation 
be  in  the  form  of  small  disseminated  nodules.  But  if  the  extravasation 
be  diffused  over  a  considerable  space,  the  dulness  becomes  a  very  signifi- 
cant sign,  provided  tuberculosis,  pneumonitis,  and  other  affections  in- 
volving solidification  can  be  excluded.  A  feeble  bronchial  respiration 
may  be  associated  with  the  dulness  on  percussion,  or  the  respiratory  sound 
may  be  suppressed  over  the  extravasation.  The  presence  of  blood  in  the 
cells  and  smaller  air-tubes  will  be  likely  to  give  rise  to  the  subcrepitant 
and  perhaps  to  a  well-marked  crepitant  rale  within  a  limited  space.  These 
signs,  suddenly  developed  in  connection  with  haemoptysis,  and  with  mitral 
cardiac  lesions,  may  lead  to  a  diagnosis ;  but  in  the  cases  in  which  no 
blood  is  expectorated,  a  positive  diagnosis  is  extremely  difficult  if  not 
impracticable. 

Circumscribed  extravasation,  incidental  to  bronchial  hemorrhage,  is  not 
necessarily  serious ;  and  perhaps  it  occurs,  to  a  limited  extent,  not  infre- 
quently in  cases  of  abundant  haemoptysis,  followed  by  recovery.  If  there 
be  no  injury  of  the  pulmonary  structures,  and  the  blood  simply  infiltrate 
the  air-cells,  it  may  be  gradually  removed  by  absorption  and  expectora- 
tion, the  normal  condition  being  restored,  as  after  solidification  from 
pneumonitis.  If  due  to  embolism  the  hemorrhage  may  lead  to  gangrene; 
or  the  infarcted  portions  may  become  the  sites  of  embolic  pneumonia, 
and  the  so-called  metastatic  abscesses.  If  these  results  do  not  follow, 
and  the  number  and  size  of  the  spaces  in  which  the  extravasation  has 
taken  place  be  not  large,  recovery  may  take  place.  When,  however,  the 
hemorrhage  is  into  the  cells,  leading  to  infiltration  of  the  areolar  tissue, 
and  the  extravasation  is  considerably  diffused,  the  termination  is  usually 
fatal,  and  death  may  take  place  speedily.  Other  things  being  equal,  the 
gravity  of  the  symptoms,  and  the  immediate  danger,  are  in  proportion  to 
the  amount  of  extravasation. 

The  treatment  of  different  forms  of  pneumorrhagia  must  have  reference 
to  the  symptomatic  indications  in  particular  cases,  in  addition  to  analeptic 
and  supporting  measures. 

Pulmonary  Gangrene. 

Pulmonary  gangrene  has  already  been  referred  to  as  occurring  in  cases 
of  pneumorrhagia  and  of  pneumonitis.  It  is,  however,  one  of  the  most  in- 
frequent of  pulmonary  affections.  Its  infrequency  is  shown  by  the  follow- 
ing statistics:  of  the  records  of  1069  autopsies  analyzed  by  Dr.  Lauthna, 
of  Vienna,  there  were  only  5  cases.  Of  3437  autopsical  records  examined 
by  Dr.  Fischel,  of  Prague,  there  were  75  cases.  Fuller  states  that  in  the 
post-mortem  records  in  St.  George's  Hospital,  London,  for  ten  years,  there 
were  19  cases.  I  had  met  with  about  15  cases  at  the  date  of  the  first 
edition  of  this  work,  namely,  in  ISfifi. 

It  is  presented  in  two  forms,  distinguished  as  diffused  and  circumscribed. 
In  the  diffused  form,  the  gangrene  extends  over  a  considerable  spare, 
sometimes  involving  the  greater  part  or  the  whole  of  a  lobe.  This  is  the 
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graver  form,  and  almost  of  necessity  proves  fatal.  The  circumscribed 
form  is  that  which  usually  occurs.  In  this  form,  the  gangrene  is  limited 
to  a  space  varying  in  size  from  that  of  a  bean  to  a  hen's  egg,  the  limits 
being  sharply  defined.  It  is  an  extremely  grave  affection  when  circum- 
scribed, but  recovery  takes  place  in  a  certain  proportion  of  cases. 

The  appearances  after  death  differ  according  to  the  period  when  the  fatal 
ending  takes  place.  If  the  patient  die  before  the  sloughing  is  completed, 
the  gangrenous  portion  is  of  a  dark,  greenish  color,  friable  or  diffluent, 
emitting  a  characteristic  odor,  bloodvessels  and  other  traces  of  organiza- 
tion being  destroyed — in  short,  the  portion  is  dead  and  more  or  less 
decomposed.  If  the  sloughing  have  been  completed,  and  the  decomposed 
mass  removed  by  expectoration,  there  remains  a  cavity  corresponding  in 
size  to  the  portion  of  lung  which  has  been  lost.  When  recovery  takes 
place,  restoration  is  effected  as  follows:  lymph  is  exuded  around  the 
gangrenous  mass,  and  the  latter  is  in  this  way  isolated.  The  cavity  left 
after  the  completion  of  the  sloughing  is  lined  by  a  kind  of  cyst.  Gradual 
contraction  of  the  cavity  ensues,  ending,  finally,  in  closure  and  union, 
leaving  a  white  line  with  more  or  less  depression  and  puckering.  The 
recovery  is  then  complete,  with,  of  course,  some  diminution  of  the  volume 
of  lung.  In  some  cases  cicatrization  does  not  take  place,  but  the  cavity 
remains  for  an  indefinite  period.  The  posterior  aspect  of  the  upper  por- 
tion of  the  lower  lobe  is  the  most  frequent  site  of  gangrene. 

The  occurrence  of  gangrene  as  incidental  to  pneumonitis,  and  to  cir- 
cumscribed extravasation  of  blood  or  pulmonary  infarctions,  does  not  suf- 
fice to  account  for  it  in  all  cases.  It  is,  probably,  sometimes  an  effect  of 
embolism  of  a  branch  of  the  bronchial  artery,  the  embolusjbeing  derived 
either  from  the  left  ventricle  or  the  aorta.  Embolism  of  a  branch  of  this 
nutrient  artery  may  perhaps  occasion  such  a  degree  of  local  anaemia  or 
ischnemia  that  the  part  supplied  by  the  obstructed  vessel  loses  its  vitality  ; 
whereas,  when  the  gangrene  is  an  effect  of  a  hemorrhagic  infarction,  it  is 
caused  by  the  interruption  of  the  capillary  circulation  by  the  pressure 
of  the  extravasated  blood.  The  latter  explanation  is.  the  same  as  when 
the  gangrene  results  from  pneumonitis.  The  interruption  of  the  circula- 
tion in  the  second  stage  of  pneumonitis,  arising  from  the  pressure  of  the 
deposit  within  the  cells,  is  such  that  the  infrequency  of  a  loss  of  vitality 
is  surprising.  In  some  cases  of  embolism  of  a  branch  or  .branches  of  the 
pulmonary  artery,  the  occurrence  of  gangrene  is  attributed  to  a  specific 
effect  of  the  emboli ;  that  is,  the  emboli  being  derived  from  a  part  in 
which  a  gangrenous  process  is  going  on,  this  process  is  reproduced  in  the 
parts  in  which  they  become  fixed.  Putrescent  morbid  products  remain- 
ing in  cavities  formed  by  dilated  bronchial  tubes  (bronchiectasis),  are 
supposed  sometimes  to  lead  to  gangrene  of  the  proximate  pulmonary  struc- 
tures. Gangrene  is  sometimes  attributable  to  the  presence  of  pus  derived 
from  an  abscess  of  the  liver,  spleen,  or  kidneys,  and  from  the  contents  of 
the  stomach  involved  in  the  act  of  vomiting.  It  may  be  caused  by  the 
pressure  of  an  aneurismal  or  other  interthoracic  tumor.  It  appears  some- 
times to  be  an  effect  of  the  inspiration  of  irritating  gases. 

Causes,  however,  more  general  in  their  operation,  are  evidently  in- 
volved in  a  certain  proportion  of  cases.  It  occurs  oftener  in  males  than 
in  females.  It  sometimes  follows  typhus  and  measles.  Intemperance 
and  diabetes  involve  a  predisposition  to  it.  It  occurs  in  a  larger  ratio 
among  the  insane.  These  facts  show  that  a  morbid  constitutional  state, 
or  a  special  impairment  of  the  condition  of  the  blood,  or  a  cachexia, 
enters  into  the  etiology. 

These  symptoms,  in  cases  of  gangrene,  will  relate  measurably  to  the 
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general  condition  or  to  associated  affections.  The  pulmonary  symptoms 
due  to  the  gangrenous  condition,  at  first,  are  those  which  belong  to  cir- 
cumscribed pneumonitis,  consisting  of  cough,  some  pain,  and  accelerated 
breathing,  :unl,  after  a  time,  an  expectoration,  more  or  less  abundant. 
takes  place,  which  is  of  a  dark  or  greenish  color,  and  emits  an  intensely 
let  id  odor.  This  expectoration  consists  of  the  debris  of  decomposed  pul- 
IIK Hiary  substance.  The  gangrenous  sputa  may  contain  elastic  fibres  visible 
under  the  microscope.  Vegetable  parasites  have  also  been  observed. 
The  characteristic  expectoration  continues  for  a  certain  time,  and,  if  the 
case  do  not  end  fatally,  is  accompanied  and  followed  by  a  muco-purulent 
expectoration,  more  or  less  copious,  which,  at  length,  loses  the  gangre- 
nous odor,  and,  gradually  lessening,  ceases  when  recovery  takes  place. 
While  the  decomposition  and  sloughing  are  going  on,  the  pulse  is  fre- 
quent and  feeble,  and  the  patient  is  considerably  or  greatly  prostrated. 
Of  course,  if  the  gangrene  be  incidental  to  pneumonitis,  extravasation  of 
blood,  tuberculosis,  or  other  affections  of  the  lungs,  pulmonary  symp- 
toms proceeding  from  these  affections,  will  precede  and  accompany  the 
symptoms  due  to  the  gangrene. 

The  diagnosis  is  to  be  based  chiefly  on  the  characteristic  appearance 
and  odor  of  the  expectoration.  Prior  to  the  occurrence  of  this  expecto- 
ration the  condition  is  not  determinable.  A  gangrenous  odor  of  the 
breath,  without  the  presence  of  decomposed  pulmonary  tissue  in  the  ex- 
pectoration, is  not  adequate  proof  of  the  existence  of  the  affection,  and 
this  fact  not  being  always  sufficiently  considered,  the  diagnosis  is  some- 
times made  on  insufficient  ground.  In  cases  of  tuberculosis  advanced  to 
the  cavernous  stage,  the  odor  of  gangrene  in  the  matter  expectorated  and 
in  the  breath  may  be  produced  by  the  sloughing  of  pulmonary  tissue 
within  the  cavities.  This  is  not  very  uncommon.  A  superficial  slough 
of  a  portion  of  the  bronchial  mucous  membrane  may  give  rise  to  great 
fetor  of  the  breath  in  cases  of  bronchitis.  The  latter  is  the  explanation 
in  some  cases  in  which  the  fetor  is  of  brief  duration,  and  when  recovery 
takes  place  without  phenomena  which  denote  any  grave  affection.  I  have 
met  with  several  cases  of  this  description. 

The  gangrenous  portion  of  lung,  together  with  the  solidification  from 
the  exudation  of  lymph  around  this  portion,  furnishes  dulness  or  flatness 
on  percussion  within  a  circumscribed  space,  which,  in  view  of  the  most 
frequent  situation  of  gangrene,  will  generally  be  over  the  scapula  below 
the  spinous  ridge.  Within  this  space  either  the  respiratory  murmur  is 
wanting,  or  there  is  a  feeble  bronchial  respiration,  with,  perhaps,  either 
exaggerated  vocal  resonance  or  weak  brqnchophony.  Moist  bronchial  or 
bubbling  rales  are  likely  to  be  heard  within  and  around  this  space.  These 
signs  are  not  available  if  the  gangrene  occur  in  connection  with  pneumo- 
nitis or  tuberculosis ;  but  they  serve  to  establish  the  diagnosis,  taken  in 
connection  with  the  characteristic  expectoration,  if  the  affections  just 
named  be  not  associated.  If  the  gangrene  be  circumscribed,  and  the 
patient  survive  the  sloughing  and  removal  by  expectoration  of  the  decom- 
posed mass,  the  cavernous  signs  may  be  discovered.  I  have  repeatedly 
found  a  well-marked  cavernous  respiration;  and  I  have  observed  a  circum- 
scribed depression  in  front  corresponding  to  the  situation  and  size  of  the 
gangrenous  cavity. 

As  regards  prognosis,  if  the  gangrene  be  circumscribed,  and  it  do  not 
occur  under  circumstances  which  are  dangerous,  irrespective  of  the  gan- 
grene, recovery  may  take  place.  The  chances  of  recovery  are  differently 
estimated  by  different  writers,  which,  perhaps,  may  be  accounted  for  by 
supposing  that  the  diagnosis  of  gangrene  is  not  infrequently  based  on 
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insufficient  grounds.  It  can  hardly  be  doubted  that  the  result  is  fatal  in 
a  large  majority  of  cases.  Haemoptysis  sometimes  takes  place  in  connec* 
tion  with  the  separation  of  the  slough  or  eschar.  I  have  known  the 
hemorrhage  to  be  so  abundant  as  to  prove  the  immediate  cause  of  death. 
If  the  gangrene  involve  the  pleura,  perforation  of  the  lung  takes  place, 
and  pleuritis  with  pneu'mothorax  is  developed.  These  cases  probably 
always  end  fatally.  I  have  met  with  several  examples. 

The  treatment  of  pulmonary  gangrene  is  to  be  directed  more  to  the 
system  than  to  the  local  affection.  The  affection  never  occurs  under  cir- 
cumstances which  render  depletion  or  other  debilitating  measures  appro- 
priate ;  on  the  contrary,  such  measures  can  hardly  fail  to  be  pernicious. 
Tonic  remedies  are  indicated,  and  the  sustaining  treatment.  The  diet 
should  be  as  nutritious  as  possible,  and  alcoholic  stimulants  are  to  be 
given  with  a  freedom  proportionate  to  the  tendency  to  failure  of  the  vital 
powers.  The  employment  of  opium,  in  some  form,  is  important,  in  order 
to  palliate  pain  or  undue  cough,  and  to  allay  constitutional  irritation. 
The  chlorate  of  potassa  has  been  suggested  as  likely  to  be  useful,  from 
its  apparent  usefulness  in  gangrenous  affections  of  the  mouth  and  throat. 
The  tincture  of  the  chloride  of  iron  is  suggested  by  the  same  analogy. 
The  inhalation  of  the  vapor  of  turpentine  poured  upon  boiling  water  is 
extolled  by  Skoda  as  exerting  a  favorable  local  effect.  Others  have  attri- 
buted a  curative  influence  to  the  inhalation  of  tar  vapor,  creosote,  and 
chlorine.  These  remedies  are  administered  by  inhalation  much  more 
efficiently  in  the  form  of  atomized  liquids  or  spray  than  by  means  of 
vapor. 

To  diminish  the  offensive  odor  of  the  breath,  chlorinated  water,  or  a 
solution  of  the  permanganate  of  potassa,  may  be  used  as  a  collutory. 

Pulmonary  (Edema. 

Pulmonary  oedema  is  always  dependent  on  other  pathological  condi- 
tions, and  is  not  entitled  to  be  considered  as  an  individual  affection.  It 
is,  however,  an  event  of  not  infrequent  occurrence,  and  is  important  as 
interfering  with  the  function  of  respiration,  and,  in  not  a  few  instances, 
proving  the  immediate  cause  of  death.  The  term  oedema  denotes,  in 
other  situations,  a  dropsical  effusion  into  the  areolar  tissue  ;  but  in  oedema 
of  the  lungs  the  transudation  is  primarily  and  chiefly  within  the  air-cells, 
the  serum  also  infiltrating  the  interlobular  structure. 

An  oedematous  lobe  or  lung  is  increased  in  volume  and  weight ;  it  pits 
on  pressure  like  the  integument  in  ordinary  oedema ;  on  section,  a  purely 
serous  or  sero-sanguinolent  liquid  escapes  in  abundance,  containing  but 
few  air-bubbles,  and,  on  pressing  out  the  liquid,  the  mass  of  the  lobe,  or 
lung,  and  its  weight  are  found  not  to  be  greater  than  in  health,  showing 
the  absence  of  any  solid  deposit.  Microscopical  examination  shows  the 
pulmonary  structure  to  be  intact.  More  or  less  oedema  of  the  lungs  is 
frequently  found  in  post-mortem  examinations.  It  may  extend  over  por- 
tions of  both  lungs,  generally,  under  these  circumstances,  being  situated 
in  the  posterior  portions,  or  it  may  be  limited  to  one  lung,  in  the  latter 
case  extending  over  the  whole  lung,  or  confined  to  one  lobe. 

The  pathological  conditions  on  which  it  is  dependent  are  various.  It  is 
one  of  the  situations  of  dropsy  in  cases  of  degenerative  lesions  of  the  kid- 
neys and  of  acute  albuminuria.  It  is  incidental  to  the  pulmonary  conges- 
tion necessarily  induced  by  cardiac  lesions,  more  especially  those  which 
involve  mitral  obstruction  or  regurgitation,  or  both.  It  occurs  in  cases 
in  which  congestion  of  the  lungs  is  produced  by  obstruction  of  the  pulmo- 


CARCINOMA.  257 

nary  veins  from  the  pressure  of  an  aneurismal  tumor.  The  hypostatic 
congestion  which  occurs  in  low  fevers  and  other  diseases  in  which  the 
blood  is  impaired,  and  when  patients  maintain,  for  a  long  time,  recumbency 
on  the  back,  gives  rise  to  it,  and  under  these  circumstances  it  is  not  in- 
frequently the  immediate  cause  of  death.  It  is  generally  associated  with 
more  or  less  hydrothorax.  It  may  take  the  place  of  hydrothorax  if  the 
pleural  surfaces  are  united  by  old  adhesions.  In  a  case  of  general  dropsy 
succeeding  scarlatina,  the  patient  dying  from  interruption  of  the  respiratory 
function,  or  apncoa,  hydrothorax  existed  on  one  side,  and  the  lung  of  the 
other  side  was  highly  oedematous,  the  pleural  sac,  in  the  latter  side,  being 
abolished  by  universal  close  adhesions  due  to  an  old  pleurisy. 

The  symptoms  of  oedema  are  increased  frequency  of  the  respirations  and 
dyspnoea,  in  proportion  to  the  extent  of  lung  affected,  together  with  more 
or  less  cough  and  serous  expectoration,  or  bronchorrhoea.  The  displace- 
ment of  air  in  the  air-cells  by  liquid,  gives  rise  to  dulness  or  flatness  on 
percussion  over  a  space  corresponding  to  the  oedematous  portion  of  lung, 
and  within  this  space,  the  respiratory  murmur  is  lost,  or  it  is  feebly  bron- 
chial or  broncho-vesicular.  The  vocal  resonance  may  be  increased.  The 
presence  of  liquid  in  the  smaller  bronchial  tubes  is  denoted  by  fine  mucous 
or  subcrepitant  rales.  It  is  stated  that  a  true  crepitant  rale  may  be  pro- 
duced, but  this  must  be  extremely  rare.  The  diagnosis  is  to  be  based  on 
duluess  or  flatness  on  both  sides  of  the  chest,  associated  with  moist  bron- 
chial rales,  pneumonitis  being  excluded,  and  the  existence  of  Bright's 
disease,  cardiac  lesions,  and  other  causative  conditions,  being  considered. 

The  treatment  must  have  reference  to  the  circumstances  under  which  it 
occurs.  Occurring  in  connection  with  disease  of  the  kidneys,  those  meas- 
ures are  indicated  which  are  applicable  to  dropsical  effusion  in  other  situa- 
tions, viz.,  hydragogue  cathartics,  and  sudorifics,  selected  and  regulated 
according  to  the  circumstances  belonging  to  individual  cases.  When 
incidental  to  disease  of  the  heart,  the  main  reliance  is  upon  revulsive 
measures,  in  connection  with  such  remedies  as  the  condition  of  the  heart 
may  claim  irrespective  of  this  result.  In  the  cases  in  which  it  is  dependent 
on  adynamia  and  an  impaired  condition  of  the  blood,  tonic  and  sustaining 
measures  are  called  for.  The  liability  of  its  occurrence  in  connection  with 
h3rpostatic  congestion,  in  fevers  and  other  protracted  diseases,  accompanied 
by  feebleness  of  the  circulation  and  depression  of  the  vital  powers,  renders 
it  an  important  part  of  the  treatment  of  these  diseases  to  see  that  the 
patient  be  not  allowed  to  lie  constantly  in  one  position.  The  position  of 
the  body  should  be  frequently  changed,  in  order  to  obviate  the  gravitation 
of  blood  to  the  dependent  portions  of  the  lungs. 

The  name  acute  pulmonary  oedema  may  be  applied  to  certain  cases  in 
which  the  oedema  occurs  suddenly  and  to  such  an  extent  as  to  give  rise  to 
great  d}-spnoea.  It  may  prove  quickly  fatal  by  apnoea.  In  such  cases, 
prompt  and  efficient  measures  of  treatment  are  called  for,  namely,  an  active 
hydragogue  purgative,  with  dry  cups  to  the  chest,  followed  by  sinapisms. 
The  hot-air  bath  may  be  employed  if  hj'dragogues  are  contraindicated  by 
the  feebleness  of  the  patient.  I  have  known  the  inhalation  of  oxygen  to 
afford  marked  relief.  In  my  experience  the  acute  form  has  occurred  only 
in  connection  with  renal  disease. 

Carcinoma  within  the  Chest. 

Intra-thoracic  carcinoma  is  rare,  and  is  almost  always  secondary  to  car- 
cinoma in  other  situations.     Walshe  states  that  it  is  rsp .chilly  apt  to 
follow  cancer  of  the  testicle.     In  a  considerable  proportion  of  cases  it 
17 


258  CARCINOMA. 

follows  the  removal  of  a  cancerous  breast.  The  medullary  or  encephaloid 
is  the  variety  usually  occurring  within  the  chest.  Scirrhus  in  this  situa- 
tion very  seldom  occurs,  and  the  colloid  variety  has  been  known  to  occur 
in  only  a  few  instances. 

Pulmonary  carcinoma  is  said  to  be  infiltrated  when  it  extends  over  a 
considerable,  or,  sometimes,  a  large,  space,  the  substance  of  the  lung  being 
supplanted  by  the  morbid  growth.  Oftener  it  is  in  the  form  of  nodules, 
varying  in  size  from  that  of  a  pea  to  an  orange,  the  boundaries  of  which 
are  sharply  defined,  and  which  are  more  or  less  numerous,  being  usually 
disseminated  throughout  both  lungs.  In  either  form,  the  physical  condi- 
tion of  the  affected  part  or  parts  is  solidification  or  induration.  After  a 
time,  which  is  very  variable  in  duration,  softening  and  ulceration  ensue. 
Pulmonary  cavities  may  be  produced.  Circumscribed  pleurisy  is  usually 
induced.  In  some  cases,  perforation  of  the  pleura  takes  place,  and 
pneumo-hydrothorax  is  the  result.  The  lymphatic  glands  within  the 
chest,  and  also  those  of  the  neck  and  axilla,  are  apt  to  become  involved. 
If  the  carcinoma  be  unilateral  and  diffused  over  the  greater  part  or  the 
whole  of  one  lung,  it  leads  to  notable  contraction  of  the  affected  side. 
Hemorrhage  and  gangrene  are  incidental  events  occurring  in  some  cases. 
The  symptoms  are  pain,  cough,  and  expectoration,  the  latter  becoming 
muco-purulent,  and  sometimes  presenting  an  appearance  of  currant  jelly. 
This  appearance  is  somewhat  diagnostic. 

The  diagnosis  is  to  be  based  on  the  symptoms,  taken  in  connection  with 
the  signs  of  solidification,  and  sometimes  the  cavernous  signs.  The  phy- 
sical evidence  is  not  very  distinctive  of  this  affection.  Pulmonary  tubercu- 
losis and  chronic  pneumonitis  are  to  be  excluded  by  a  careful  investigation 
with  reference  to  the  history,  as  well  as  the  existing  symptomatic  pheno- 
mena. The  coexistence  of  carcinoma  in  some  other  situation,  or  its  previous 
existence,  is  to  be  taken  into  account  in  arriving  at  a  diagnosis. 

When  the  primary  seat  is  exterior  to  the  lungs,  it  may  be  presented  in 
the  form  of  nodules,  more  or  less  numerous,  varying  in  size  from  that  of  a 
pea  to  that  of  an  orange,  which  may  be  confined  to  one  side,  but  usually 
are  in  both  lungs  ;  the  pleural  surfaces  are  sometimes  thickly  studded  with 
these.  Or,  it  may  be  in  the  form  of  one  or  more  tumors,  which  attain,  in 
some  instances,  to  a  great  size,  occupying  the  greater  part  or  the  whole  of 
one  side  (oftener  the  right),  and  sometimes  encroaching  more  or  less  on 
the  other  side  of  the  chest.  The  lungs  are  displaced,  and  undergo  com- 
pression in  proportion  to  the  extent  of  the  carcinomatous  growth,  and  the 
affected  side  may  be  more  or  less  dilated.  The  dilatation,  in  some  cases, 
is  increased  by  liquid  effusion  due  to  coexisting  pleuritis.  Under  these 
circumstances  the  affection  is  liable  to  be  mistaken  for  empyema  or  chronic 
pleuritis.  This  error  has  happened  to  physicians  of  skill  and  experience 
in  the  physical  exploration  of  the  chest. 

The  presence  of  tumors,  great  or  small,  gives  rise  to  dulness  or  flatness 
on  percussion,  with  either  suppression  of  the  respiratory  murmur,  or  the 
modifications  which  denote  solidification.  The  tumors  may  be  so  situated 
as  to  give  rise  to  symptoms  and  signs  proceeding  from  pressure  on  impor- 
tant parts  other  than  the  lungs.  The  heart  may  be  displaced.  The  calibre 
of  the  trachea  or  bronchi  may  be  diminished.  Aphonia  or  laryngeal  spasm 
may  be  induced,  if  the  recurrent  nerve  be  involved.  Congestion  limited 
to  the  upper  extremities,  head  and  neck,  and  subcutaneous  oedema,  denote 
obstruction  of  the  superior  vena  cava.  Pressure  on  the  pulmonary  veins 
may  give  rise  to  bronchorrhagia  and  oedema  of  the  lungs.  Compression 
of  the  oesophagus  occasions  difficulty  in  the  ingestion  of  food  and  drinks. 
These  results  of  pressure  on  adjacent  parts,  however,  are  common  to  other 
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than  carcinomatous  tumors,  for  example,  aortic  aneurisms.  A  cancerous 
tumor,  circumscribed  and  situated  in  the  tract  of  the  aorta,  may  simulate 
tlu-  pliysic-iil  si^ns  of  aneurism.  It  may  pulsate  and  give  rise  to  a  murmur. 
1  a  in  satisfied,  by  my  own  observations,  that  it  may  occasion  a  double 
murmur,  that  is,  a  systolic  and  a  diastolic  murmur. 

I  shall  content  myself  with  this  brief  reference  to  carcinoma  within  the 
chest.  For  a  full  consideration  of  the  points  involved  in  the  diagnosis, 
tlir  reader  is  referred  to  works  which  treat  in  extenso  of  thoracic  affec- 
tions. In  a  practical  view,  only  the  diagnosis  of  carcinoma  claims  much 
consideration.  The  affection  is  hopeless,  and  the  measures  of  treatment 
have  reference  only  to  the  palliation  of  symptoms,  and  measures  to  pro- 
long life.  According  to  Lebert,  the  duration  of  life  varies  from  one  to 
two  years,  and,  in  some  cases,  death  does  not  take  place  for  several  years. 

Hydatids. 

Among  the  extremely  rare  affections  of  the  pulmonary  organs  belong 
hydatid  productions.  These  may  be  developed  within  the  lungs,  or  they 
have  been  developed  in  the  liver  and  made  their  way  through  the  dia- 
phragm into  the  pulmonary  organs,  in  the  manner  in  which  hepatic  ab- 
scesses are  sometimes  evacuated  into  the  bronchial  tubes,  circumscribed 
peritonitis  and  pleuritis  taking  place,  and  leading  to  adhesions  which  pre- 
vent the  evacuation  from  taking  place  into  either  the  peritoneal  or  pleural 
sac. 

Acephalocysts  within  the  lungs  may  remain  for  a  variable  period  latent, 
that  is,  giving  rise  to  few  or  no  pulmonary  symptoms.  Sooner  or  later, 
however,  they  excite  inflammation  of  the  surrounding  parenchyma  and 
bronchial  tubes,  and  then  occasion  pain,  cough,  expectoration,  febrile 
movement,  etc.  They  may  be  discharged  by  ulceration  into  the  bronchial 
tubes,  leaving  pulmonary  cavities.  The  affection  is  likely  to  be  mistaken 
for  pulmonary  tuberculosis.  Microscopical  examination  of  the  matter  ex- 
pectorated may  show  the  booklets  of  echinococci,  and  without  this  demon- 
stration the  diagnosis  is  impracticable.  The  question  as  to  the  primary 
seat  of  the  cysts  is  to  be  settled  by  the  previous  history,  which,  if  they 
come  from  the  liver,  will  show  the  existence  of  hepatic  trouble  prior  to  the 
occurrence  of  pulmonary  symptoms. 

The  presence  of  hydatids  in  the  lungs  always  involves  great  danger ; 
the  danger  is  greater  when  they  are  derived  from  the  liver  than  when  they 
are  developed  within  the  lungs.  Fuller  estimates  that  of  cases  of  the  lat- 
ter recovery  takes  place  in  the  proportion  of  one-half.  There  is  no  special 
plan  of  treatment.  Palliative  and  sustaining  measures  are  to  be  adapted 
to  the  circumstances  ol  individual  cases. 

Hypertrophy  and  Atrophy  of  the  Lungs. 

Pulmonary  hypertrophy  can  hardly  be  said  to  exist  under  circumstances 
rendering  it  of  much  importance  in  a  practical  point  of  view.  Increase  of 
the  volume  of  the  lungs  from  distension  or  dilatation  of  the  air-cells  is  not 
hypertrophy,  but,  on  the  contrary,  it  is  associated,  in  cases  of  emphysema, 
with  atrophy.  True  hypertrophy,  that  is,  an  actual  increase  of  the  tissues 
forming  the  pulmonary  organs,  is  stated  by  Rokitansky  and  others  to 
take  place  when,  owing  to  abolition  of  the  respiratory  function  of  one  lung, 
the  other  lung  takes  on  an  increased  functional  activity,  the  latter  becomes 
hypertrophied.  Hypertrophy  is  also  described  by  Skoda  and  Virchow  as 
occurring  in  cases  of  prolonged  pulmonary  congestion  caused  by  mitral 
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cardiac  lesions  or  by  dilatation  of  the  right  ventricle.  Under  these  cir- 
cumstances, the  increase  of  the  pulmonary  tissues  is  at  the  expense  of  the 
capacity  of  the  air-cells  ;  the  tissues  present  a  brownish  color,  and  the 
pigmentary  deposits  are  unusually  numerous  and  large. 

Atrophy  of  lung  is  a  lesion  involved  in  the  form  of  emphysema  distin- 
guished as  atrophous  or  senile,  and  has  been  already  noticed  in  that  con- 
nection. 


CHAPTER  IX. 

Affections  of  the  Larynx  and  Trachea.  Points  relating  to  the  Anatomy  and  Physiology  of  the 
Larynx  which  are  involved  in  the  consideration  of  Diseases  in  this  situation.  Acute  Simple 
Laryngitis— Anatomical  Characters— Clinical  History— Pathological  Character— Causation- 
Diagnosis— Prognosis— Treatment.  Sabacute  Laryngitis.  Chronic  Laryngitis.  Laryngitis 
with  Exudation  of  Lymph— Clinical  History— Pathological  Character— Causation— Diagnosis 
—Prognosis— Treatment.  (Edema  of  the  Glottis.  Spasm  of  the  Glottis.  Nervous  Aphonia. 
Morbid  Growths. 

TMPORTANT  diseases  affecting  the  respiratory  apparatus  are  seated 
_L  above  the  chest,  viz.,  in  the  larynx  and  trachea.  Diseases  of  the  larynx 
frequently  involve  the  trachea,  but  it  is  rare  for  the  latter  to  be  affected 
without  the  former,  and  it  will  suffice  to  consider  tracheal  affections  inci- 
dentally in  treating  of  those  of  the  larynx. 

Certain  anatomical  and  physiological  points  pertaining  to  the  larynx 
are  to  be  kept  in  mind  with  a  view  to  a  clear  apprehension  of  the  diseases 
in  this  situation.  The  larynx  is  composed  of  a  collection  of  cartilages, 
viz.,  the  cricoid,  thyroid,  arj'tenoid,  and  epiglottis.  The  latter  was  for- 
merly supposed  to  be  essential  as  a  protection  against  the  entrance  of  food 
and  drink  into  the  laryngeal  cavity  during  the  act  of'  deglutition  ;  the  re- 
moval of  this  appendage,  however,  in  inferior  animals,  has  shown  that  its 
loss  does  not  occasion  serious  inconvenience.  It  has  occurred  to  me  to 
meet  with  a  hospital  case  in  which  this  part  was  completely  destroyed  by 
syphilitic  ulceration,  as  determined  by  the  touch  and  the  laryngoscope. 
The  patient,  a  young  female,  was  for  some  time  under  my  observation  at 
Bellevue  Hospital.  So  long  as  ulceration  existed,  there  was  considerable 
difficulty  arising  from  spasm  of  the  glottis,  excited  by  contact  with  food 
and  drink,  and  deglutition  was  performed  with  the  least  annoyance  while 
the  patient  was  lying  on  the  back.  But,  after  the  ulceration  had  healed, 
the  difficulty  nearly  ceased,  liquids  and  solids  being  swallowed  without 
much  inconvenience.  The  quality  of  the  voice  underwent  some  change, 
and  the  patient  stated  that  she  had  not  the  power  of  producing  notes  in 
singing  as  before. 

The  small  size  of  the  rima  qlottidis  is  an  important  point  in  connection 
with  laryngeal  diseases.  In  the  adult  male,  after  death,  it  is  a  triangular 
space  an  inch  in  length,  and,  at  the  base,  about  a  quarter  of  an  inch  in 
width,  the  size  being  still  smaller  in  the  female  and  child.  The  dimen- 
sions, however,  vary  with  the  two  respiratory  acts.  When  examined  in  a 
living  animal,  the  vocal  chords  are  found  to  separate  widely  in  inspiration 
and  return  in  expiration,  forming  the  respiratory  movements  of  the  glottis. 
The  respiratory  movements  take  place  from  a  reflex  influence  communi- 
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through  the  recurrent  nerves.  These  points  are  of  interest  and  im- 
portance in  their  practical  applications. 

Other  movements  of  the  muscles  of  the  larynx  are  produced  by  volition 
in  the  acts  of  speaking.  The  larynx  being  the  seat  of  the  voice,  modifica- 
tions of  vocal  sound  constitute  important  symptomatic  phenomena  of  dis- 
ease. The  experiments  of  Bernard  have  shown  that  in  producing  the 
movements  concerned  in  phonation  the  will  acts  through  branches  of  the 
spinal  accessory  contained  in  the  recurrent  laryngeal  nerves.  The  laryn- 
geal muscles  are  subject  to  spasm  and  paralysis. 

The  solidity  of  the  walls  of  the  larynx  is  an  important  point  in  connec- 
tion with  certain  affections.  The  cricoid  and  thyroid  cartilages  do  not 
readily  yield  to  internal  pressure,  and  hence  arises  obstruction  from  the 
presence  of  morbid  products  which  encroach  upon  the  small  space  between 
the  vocal  chords.  Another  point  to  which  reference  will  be  made  is  the 
abundance  of  loose  areolar  tissue  beneath  the  mucous  membrane,  especially 
above  the  vocal  chords ;  this  is  much  more  marked  in  the  adult  than  in 
the  child,  a  fact  which  will  serve  to  account  for  certain  differences  as  re- 
gards the  effects  of  disease  during  and  after  infantile  life. 

Of  the  affections  of  the  larynx,  those  involving  inflammation  will  be  first 
considered.  Inflammation  here  may  be  simple  in  character,  that  is,  not 
distinguished  by  any  unusual  features  save  those  which  are  incident  to 
the  situation  of  the  affected  mucous  membrane.  On  the  other  hand,  it  may 
be  of  an  unusual  character,  viz.,  accompanied  by  an  exudation  of  lyinph. 
The  latter  will  be  considered  under  a  separate  head.  Simple  inflammation 
may  be  either  acute,  subacute,  or  chronic.  These  three  varieties  are  to  be 
considered  separately.  The  appropriate  name  for  inflammation  affecting 
the  larynx  is  laryngitis ;  this  name  should  take  the  place  of  the  terms 
angina  and  cynanche,  which  were  formerly  in  vogue,  but  now  rarely  used. 
The  term  croup  is  applied  to  laryngitis  with  the  exudation  of  lymph,  and 
also  to  cases  of  simple  laryngitis  and  of  a  non-inflammatory  affection,  viz., 
spasm  of  the  glottis,  occurring  in  children.  The  first  of  these  affections 
embraced  by  the  term,  is  sometimes  distinguished  as  true  croup,  while  the 
others  are  called,  by  way  of  distinction,  false  croup.  The  term  is  an  un- 
fortunate one,  and  tends  to  produce  confusion.  I  shall  consider  the  seve- 
ral affections  which  the  term  embraces,  not  under  the  head  of  croup,  but 
separately  under  their  appropriate  names. 

Acute  Simple  Laryngitis. 

ANATOMICAL  CHARACTERS. — The  anatomical  characters  are  essentially 
the  same  as  in  bronchitis,  so  far  as  they  relate  to  the  mucous  membrane. 
The  morbid  changes  may  be  limited  to  this  membrane,  or  they  may  extend 
to  the  submucous  areolar  tissue.  In  the  former  case,  the  inflammation  has 
been  called  erythematic,  from  its  analogy  to  erythema  of  the  skin.  In  the 
latter  case  the  products  of  inflammation,  lymph,  and  perhaps  pus,  are  situ- 
ated beneath  the  membrane.  In  the  liability  to  this  extension  of  inflam- 
mation laryngitis  differs  from  bronchitis,  the  difference  being  probably  due 
to  the  greater  abundance  of  areolar  tissue  beneath  the  laryngeal  mucous 
membrane. 

Cases  of  acute  laryngitis  differ  as  regards  the  point  just  stated,  and  the 
distinction  is  practically  important.  Some  writers,  following  Cruveilhier, 
have  based  thereupon  a  division  of  the  disease  into  two  varieties,  viz.,  mu- 
cous or  erythematic  laryngitis,  when  the  changes  are  confined  to  the  mem- 
brane, and  submucous  or  oedematous  laryngitis,  when  inflammatory  products 
are  deposited  beneath  the  membrane.  This  formal  division  is  hardly  ne- 
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cessary,  but  the  gravity  of  the  disease  depends,  in  a  great  measure,  on  the 
presence  of  submucous  infiltration.  The  latter  occurs  to  a  much  less  extent 
in  children  than  in  adults,  owing,  probably,  to  the  fact  that  the  submucous 
areolar  tissue  is  less  abundant  in  early  life.  The  epiglottis  frequently 
participates  in  the  inflammation,  and  may  be  seen  during  life  to  be  enlarged 
and  reddened. 

CLINICAL  HISTORY. — The  symptoms  of  acute  laryngitis  are  intelligible 
when  the  morbid  changes  are  considered  in  connection  with  the  small  size 
of  the  rima  glottidis  and  the  unyielding  walls  of  the  larynx.  Simple  swell- 
ing of  the  mucous  membrane  may  produce  more  or  less  distressing  symp- 
toms and  danger  due  to  narrowing  of  the  aperture  of  the  glottis.  But, 
with  submucous  infiltration  added,  the  obstruction  is  increased,  and  will  be 
likely  to  prove  fatal  by  strangulation.  The  obstructive  effect  of  the  mor- 
bid changes  explains  the  symptomatology  and  danger.  The  chief  element 
of  danger  is  the  submucous  infiltration.  This  takes  place  in  some  cases 
and  not  in  others  ;  and  it  occurs  in  varying  degrees,  the  severity  of  the 
symptoms  and  the  danger  being  in  proportion  to  its  amount.  The  submu- 
cous areolar  tissue,  however,  may  be  infiltrated  with  serum  without  an 
extension  of  inflammation  beneath  the  membrane,  and  the  presence  of  tymph 
or  pus  in  the  latter  situation,  in  cases  of  acute  laryngitis,  is  infrequent. 

The  development  of  the  disease  may  be  preceded  by  subacute  laryngitis, 
or  a  common  cold.  The  voice  is  at  first  hoarse,  and,  with  the  development 
of  acute  inflammation,  is  lost.  The  aphonia  is  accompanied  with  a  stridu- 
lous  cough,  and  a  small  expectoration  of  glairy  mucus  which  may  be 
streaked  with  blood.  Febrile  movement  is  more  or  less  intense  or  it  may 
be  wanting.  These  symptoms  may  exist  without  notable  difficulty  of 
breathing,  provided  the  changes  are  limited  to  the  membrane,  and  the 
swelling  be  not  great. 

With  a  greater  amount  of  swelling,  together  with  submucous  infiltration, 
labored  respiration  and  dyspnoea  ai'e  added.  The  obstruction  affects  both 
inspiration  and  expiration,  but  more  especially  the  former,  owing  to  the 
fact  that  the  infiltration  is  greatest  above  the  rima  whei'e  the  areolar  tissue 
is  most  abundant.  The  respiration  is  stridulous  or  noisy.  The  patient 
complains  of  a  sense  of  constriction  at  the  larynx,  or  feels  as  if  the  cavity 
were  filled  with  a  foreign  substance.  There  is  frequently  more  or  less 
difficulty  in  deglutition.  Fluids,  by  coming  into  contact  with  the  inflamed 
epiglottis,  excite  cough  and  add  to  the  distress.  The  labor  of  breathing 
and  dyspnoea  are  increased  by  the  occurrence  of  spasm  of  the  arytenoid 
muscles.  The  exacerbations  of  distress  from  obstruction  are  due  chiefly 
to  a  spasmodic  element. 

In  cases  of  acute  laryngitis  with  great  obstruction,  the  suffering  is  in- 
tense. The  face  and  eyes  are  swollen  and  congested,  the  countenance  de- 
notes anguish,  and,  after  a  time,  lividity  occurs.  The  distress  is  much 
increased  during  the  exacerbations  caused  by  spasm,  and  in  the  intervals 
of  comparative  ease  the  patient  manifests  drowsiness,  but  is  rarely  able  to 
obtain  refreshing  sleep.  With  the  muscular  efforts  to  enlarge  the  aper- 
ture of  the  glottis,  the  larynx  rises  and  falls  in  the  acts  of  inspiration  and 
expiration.  There  are  frequent  efforts  to  cough  and  expectorate,  as  if  to 
get  rid  of  an  accumulation  within  the  larynx.  The  cough  may  be  dry  and 
croup-like,  but  is  oftener  husky  or  abortive.  The  larynx  is  sensitive  to 
pressure.  Pitting  over  the  pomum  adami  has  been  observed.  The  respi- 
ratory acts  are  less  frequent  than  in  health.  In  a  case  which  I  have  re- 
corded they  were  twelve  per  minute. 
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With  these  symptoms,  iu  a  hirge  proportion  of  cases  the  disease  has 
been  found  to  cm  I  filially.  The  mode  of  dying  is  by  apnoea,  and  it  may 
take  place  gradually,  or  suddenly  in  an  exacerbation  of  unusual  violence. 

Assuming  that  other  affections  do  not  coexist,  the  symptoms,  in  addi- 
tion to  those  which  relate  directly  to  the  laryngeal  obstruction,  are  inci- 
dental to  febrile  movement,  deficient  oxygenation  of  the  blood,  and  the 
suffering  which  belongs  to  the  disease.  Slight  delirium  may  occur  toward 
the  close  of  the  disease  if  it  be  prolonged,  but,  in  general,  the  mental  facul- 
ties are  unaffected. 

PATHOLOGICAL  CHARACTER. — In  simple  acute  laryngitis,  the  inflamma- 
tion has  no  special  characteristics.  The  severity  and  danger  are  not  owing 
to  the  intensity  or  extent  of  the  inflammation.  The  same  amount  of  inflam- 
mation in  other  situations  would  constitute  a  trivial  affection.  The  gravity 
is  due  to  the  fact  that  the  usual  results  of  inflammation  in  this  situation 
obstruct  the  passage  of  air  through  the  larynx,  in  consequence  of  the  small 
size  of  the  rima  glottidis  and  the  unyielding  laryngeal  walls.  In  children, 
simple  acute  laryngitis  gives  rise  to  croupy  cough  and  respiration,  and 
hence,  this  is  one  of  the  different  affections  commonly  embraced  under  the 
name  croup.  Ware,  in  his  admirable  papers  on  the  subject  of  croup,  dis- 
tinguished this  variety  as  inflammatory  croup. 

CAUSATION. — Acute  laryngitis  in  the  adult  is  so  rare  that  practitioners 
of  considerable  experience  may  have  never  met  with  an  example  of  it.  It 
is  less  rare  in  infants  and  children  than  after  adult  age.  Its  infrequency 
is  remarkable  in  view  of  the  frequent  occurrence  of  inflammation  in  the 
pharynx  ;  and  the  fact  exemplifies  the  principle  of  conservatism  involved 
in  the  law  by  which  inflammation  does  not  tend  to  extend  from  one  part 
to  other  parts,  although  in  immediate  proximity.  I  have  seen  a  case  in 
which  the  pharynx  was  laid  open  by  a  gunshot  wound  in  the  neck,  so  that 
the  top  of  the  larynx  could  be  seen  through  the  wound,  and  yet,  during 
the  progress  of  recovery,  there  was  no  evidence  of  the  slightest  laryngeal 
inflammation. 

Occasionally,  however,  laryngitis  is  developed  in  connection  with  pha- 
ryngitis. This  was  observed  in  some  cases  of  the  so-called  epidemic  erysi- 
pelas, or  "  black  tongue,"  which  formerly  prevailed  in  many  parts  of  this 
country.  I  have  known  it  to  occur,  in  connection  with  the  pharyngeal 
affection,  in  scarlatina.  The  laryngitis  which,  in  a  subacute  form,  is  com- 
mon in  rubeola,  sometimes  becomes  acute.  Acute  inflammation  may  be 
excited  in  variola  by  the  occurrence  of  the  eruption  in  this  situation. 
Under  the  several  circumstances  just  named,  it  is  a  secondary  affection. 
It  may  occur  as  a  primary  affection  after  exposure  to  cold  and  wet,  as  in 
the  case  of  Washington. 

It  might  be  conjectured  that  excessive  use  of  the  voice  would  be  likely 
to  predispose  to  this  affection,  but  clinical  observation  furnishes  no  proof 
that  such  is  the  fact.  It  may  be  produced,  traumatically,  by  the  inhala- 
tion of  irritating  vapors.  A  distinguished  professor  of  chemistry,  some 
years  ago,  lost  his  life  by  laryngitis  caused  by  accidentally  drawing  into 
the  larynx  a  corrosive  acid  through  a  pipette,  the  extremity  of  which  had 
been  broken.1  A  number  of  cases  have  been  reported  in  which  young 
children  have  suffered  and  died  with  this  disease  produced  by  sucking 
boiling  liquid  and  .steam  from  the  spout  of  a  water-  or  teapot. 

1  The  late  Prof.  Palmer,  of  Woodstock,  Vt. 
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DIAGNOSIS. — The  diagnostic  characters  of  acute  laryngeal  inflammation 
are  the  loss  of  voice  and  the  husky,  stridulous  cough,  in  connection  with 
the  febrile  movement  and  other  symptoms.  That  the  labor  of  breathing 
and  dyspnoea  are  due  to  the  obstruction  of  the  larynx,  is  shown  by  the 
sensations  of  the  patient,  the  diminished  frequency  of  the  respiratory  acts, 
and  the  absence  of  physical  signs  denoting  pulmonary  disease.  In  pro- 
portion as  the  aperture  of  the  glottis  is  narrowed,  the  respiratory  murmur 
will  be  weakened,  and  this  affords  a  better  criterion  of  the  amount  of  ob- 
struction than  the  sufferings  of  the  patient.  The  only  difficulties  in  diag- 
nosis relate  to  the  discrimination  of  simple  acute  laryngitis  from  laryn- 
gitis with  the  exudation  of  lymph,  from  oedema  of  the  glottis,  and  from 
spasm  of  the  laryngeal  muscles.  In  arriving  at  the  conclusion  that  simple 
acute  laryngitis  exists,  the  affections  just  named  are  excluded  by  the  ab- 
sence of  distinctive  circumstances  belonging  to  the  clinical  history  of  each. 
Suffice  it  to  say  here  that  the  presence  or  absence  of  the  exudation  of 
lymph  in  cases  of  laryngitis  is  generally  determiriable ;  that  oedema  of  the 
glottis  may  be  demonstrative!}7  ascertained ;  and  that  spasm  without  in- 
flamnAtion,  or  with  only  subacute  inflammation,  is  wanting  in  characters 
which  are  essential  to  the  diagnosis  of  acute  laryngitis. 

PROGNOSIS. — Acute  laryngitis  in  the  adult  is  a  grave  affection.  The 
gravity,  as  already  stated,  depends  mainly  on  the  occurrence  of  submu- 
cous  infiltration.  Cases  without  this  contingency  occur  and  may  end 
favorably  without  very  alarming  symptoms.  The  suffering  in  these  cases 
arises  chiefly  from  spasm.  If  the  constant  obstruction — i.  e.,  obstruction 
exclusive  of  that  due  to  spasm — be  sufficient  to  interfere  greatly  with 
respiration,  the  tendency  is  to  a  fatal  result.  A  proportion  of  such  cases 
will  end  fatally  if  life  be  not  saved  by  timely  surgical  interference.  The 
course  of  the  disease  in  fatal  cases  is  rapid.  It  has  been  known  to  prove 
fatal  in  seven  hours.  The  duration  rarely  exceeds  a  week. 

In  young  subjects  this  disease  is  less  severe  and  less  likely  to  prove 
fatal  than  in  adults,  notwithstanding  the  smaller  size  of  the  rima  glottidis 
in  early  life,  the  difference  being  probably  due  to  the  fact  that  submucous 
infiltration  occurs  to  a  less  extent  in  children.  Of  eighteen  cases,  included 
among  the  cases  of  so-called  croup  analyzed  by  Ware,  in  not  one  did  the 
disease  end  fatally. 

TREATMENT. — The  treatment  of  acute  laryngitis  relates  to  general  and 
local  measures.  The  general  measures  embrace  those  designed  to  lessen 
the  intensity  of  inflammation,  limit  exudation,  promote  resolution,  and 
the  absorption  of  exuded  products.  The  measures  which  may  be  emplo}Ted 
for  these  ends  are  the  same  as  in  acute  inflammation  in  other  situations. 
It  may  be  doubtful  how  far  the  ends  are  attainable,  still,  the  measures 
which  are  supposed  to  be  in  any  degree  operative  are  not  to  be  withheld 
in  a  disease  involving  so  much  danger  as  this.  The  employment  of  blood- 
letting is  to  be  guided  by  the  same  principles  as  in  other  inflammations, 
but  the  evils  or  danger  of  abstracting  blood  freely  are  not  as  great  as  in 
certain  other  inflammations,  for  example,  pneumonitis  or  pleuritis,  because 
there  is  not  the  amount  of  morbid  effects  to  be  recovered  from,  and  it  is 
therefore  not  so  important  to  spare  the  vital  powers  for  the  processes  of 
restoration.  The  danger  in  acute  laryngitis,  it  is  to  be  borne  in  mind,  is 
not  from  the  extent  or  degree  of  the  inflammation,  nor  from  the  lesions 
which  it  may  induce  per  se,  but  it  is  incidental  to  the  seat  of  the  inflam- 
mation. And  if  a  fatal  result  take  place,  the  dying  is  by  apnoea,  not  by 
asthenia.  But  in  the  use  of  bloodletting  and  other  depressing  measures, 
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this  consideration  must  be  kept  in  view :  the  patient's  strength  is  not  to 
be  so  far  diminished  as  to  incapacitate  for  the  prolonged  muscular  exer- 
tions which  the  labor  of  breathing  may  require.  Bloodletting  should 
never  be  practised  after  lividity  of  the  prolabin  and  face  gives  evidence 
of  deficient  oxygenation  of  the  blood.  Under  these  circumstances,  a  fatal 
result  would  be  hastened  by  abstracting  blood. 

The  bowels  should  be  moved  efficiently  by  cathartics  of  the  saline  class. 
Nauseant  or  the  direct  cardiac  sedatives  are  indicated  as  in  other  inflam- 
mations. Nauseant  remedies  should  not  be  carried  so  far  as  to  produce 
vomiting,  which  will  add  greatly  to  the  distress,  and  tend  to  aggravate 
the  inflammation.  If  antimony  be  used,  it  should  be  given  largely  diluted, 
to  avoid  its  local  action  on  the  throat. 

Mercurialization  may  be  advocated  in  this,  as  in  some  other  affections, 
on  the  following  ground:  Although  the  antiphlogistic  and  sorbefacient 
powers  of  mercury  have  doubtless  been  greatly  over-estimated,  it  is  not 
certain  that  it  exerts  no  remedial  influence  in  these  directions.  So  long, 
therefore,  as  there  is  room  to  suppose  that  it  may  be  useful  in  any  mea- 
sure, it  should  be  employed  in  an  affection  like  this,  which  frequently 
tends  rapidly  to  destroy  life  by  apnoea.  The  general  depressing  effect 
and  other  evils  of  mercurialization  are  of  little  comparative  account,  pro- 
vided the  remedy  will  prove  in  any  degree  useful  in  its  influence  on  the 
local  affection.  If  mercurialization  be  determined  on,  it  should  be  induced 
early  and  rapidly,  either  by  large  doses  guarded  with  opium,  or  by  small 
doses  repeated  at  short  intervals,  mercurial  inunction  being  added. 

Remedies  to  palliate  spasm  and  cough  are  indicated.  The  spasmodic 
element  may  be  more  or  less  prominent.  Its  degree  of  prominence  is 
shown  by  the  frequency  and  severity  of  the  paroxysmal  distress ;  whereas, 
the  amount  of  obstruction  due  to  the  swelling  and  infiltration  is  shown 
by  the  labor  of  breathing  in  the  intervals  between  the  paroxysms  or 
exacerbations.  Opium  and  antispasmodic  remedies  are  important  in  pro- 
portion to  the  amount  of  suffering  from  spasm,  but  opiates  should  not  be 
carried  so  far  as  to  blunt  the  perception  of  the  want  of  breath. 

In  the  foregoing  remarks  on  the  general  measures  of  treatment,  reference 
has  been  had  especially  to  idiopathic  or  primary  laryngitis.  When  the 
affection  occurs  as  a  complication  of  scarlatina,  rubeola,  or  variola,  and 
if  it  be  associated  with  pulmonary  or  any  other  important  disease,  the 
same  measures  may  not  be  admissible.  This  statement  applies  to  blood- 
letting, mercurialization,  and  other  depressing  measures.  Inflammation 
of  the  trachea  frequently,  if  not  generally,  coexists,  and  bronchitis  may 
be  developed  in  accordance  with  the  law  respecting  the  extension  of  in- 
flammation in  the  air-passages,  viz.,  that  it  tends  to  travel  downward,  and 
but  rarely  upwards.  Of  course,  the  general  symptoms,  febrile  movement, 
etc.,  will  be  increased  in  proportion  to  the  extent  of  mucous  surface 
inflamed. 

The  local  measures  of  treatment  embrace  fomentations  or  poultices 
applied  to  the  neck,  with  a  blister,  perhaps,  applied  over  the  sternum ; 
and  either  the  atmosphere  of  the  apartment  should  be  charged  with  steam, 
or  the  vapor  of  hot  water  inhaled  by  means  of  a  convenient  apparatus. 
The  application  to  the  throat  of  compresses  dipped  in  ice-water,  and 
renewed  at  intervals  of  a  few  minutes,  is  a  measure  which  may  be  tried 
with  safety ;  and,  if  it  afford  relief,  it  may  be  often  repeated,  being  con- 
tinued as  long  as  it  is  agreeable  to  the  patient.  Early  in  the  disease  it 
may  act  favorably  as  an  antiphlogistic;  and,  afterward,  it  may  afford 
relief  l>y  diminishing  spasm. 

Topical  applications  to  the  larynx  may  be  made  by  means  of  a  probang 
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suited  for  that  purpose.  I  have  been  assured  by  an  intelligent  medical 
student,  who  had  experienced  the  disease,  that  he  derived  much  temporary 
relief  from  the  frequent  introduction  of  a  sponge  saturated  with  a  strong 
solution  of  the  nitrate  of  silver.  The  application  was  repeated  every 
three  or  four  hours.  The  relief  was  probably  due  to  the  morbid  sensi- 
bility of  the  part  being  blunted  by  the  topical  application,  and  the  liability 
to  spasm  thereby  lessened. 

Tracheotomy  is  to  be  employed  in  this  disease,  provided  the  obstruction 
becomes  so  great  as  to  render  the  danger  of  death  imminent.  Patients 
should  never  be  allowed  to  die  from  strangulation  for  want  of  timely  sur- 
gical interference.  If  the  danger  be  purely  or  chiefly  from  apncea,  this 
operation  will  often  prove  the  means  of  saving  life.  The  important  ques- 
tion is — when  is  it  to  be  performed  ?  It  should  not  be  delayed  after  perma- 
nent lividity  occurs,  that  is,  lividity  due  to  the  obstruction  caused  by  the 
swelling  and  infiltration  irrespective  of  spasm.  Persisting  lividity  denotes 
imminent  danger,  and  subsequent  delay  impairs  the  probability  of  success 
from  the  operation. 

After  convalescence  is  established,  the  recovery  of  the  voice  is  slow, 
the  pitch  and  quality  remaining  altered  for  some  time. 

The  treatment  of  acute  laryngitis  in  children,  owing  to  its  being  a  less 
severe  and  grave  affection  than  in  the  adult,  claims  less  vigorous  measures. 
Cases  frequently,  if  not  generally,  do  well  with  simple  palliative  measures. 
Emetics  may  be  important  in  order  to  effect  the  removal  of  viscid  mucus 
from  the  larynx.  Death  may  be  produced  solely  by  obstruction  due  to 
the  accumulation  of  mucus  in  this  situation.  It  would  hardly  be  sup- 
posed that  the  larynx  may  be  so  tolerant  of  obstruction  from  this  source, 
that,  occurring  in  a  healthy  child,  efficient  efforts  of  coughing  would  not 
be  excited,  but  life  be  destroyed  by  slow  apnoea ;  yet  a  case  exemplifying 
the  fact  has  fallen  under  my  observation. 

Subacute  Laryngitis. 

Subacute  inflammation  of  the  larynx  is  of  frequent  occurrence,  either 
as  preceding  the  development  of  bronchitis,  or  the  inflammation  not  ex- 
tending to  the  bronchial  tubes.  It  characterizes  certain  cases  of  a  common 
cold.  The  inflammation  is  of  a  low  grade  of  intensitjr,  or  erythematic. 
There  is  either  hoarseness  or  aphonia,  with  cough,  and  an  expectoration 
at  first  ti'ansparent  and  viscid,  and,  afterward,  opaque,  thick,  and  loose. 
There  is  no  obstruction  to  respiration.  Laryngeal  spasm  in  the  adult  is 
rarely  excited.  There  is  little  or  no  febrile  movement. 

It  is  only  important  as  involving  some  liability  to  an  increase  in  the 
intensity  of  the  inflammation  or  the  development  of  the  acute  affection. 
But  the  liability  to  this  is  small.  The  measures  of  treatment  are  those 
indicated  in  cases  of  bronchitis,  or  a  cold. 

Subacute  laryngitis  exists  in  a  certain  proportion  of  the  cases  of  so- 
called  croup.  Ware  distinguished  these  as  cases  of  catarrhal  croup.  The 
croup-phenomena  are  due  to  spasm,  the  laryngitis  being  an  unimportant 
element.  This  variety  of  so-called  croup  is  xinattended  by  danger,  how- 
ever violent  may  be  the  symptoms  referable  to  spasm. 

Chronic  Laryngitis. 

Chronic  laryngitis  occurs  much  more  frequently  than  the  acute  form ; 
it  occurs,  therefore,  without  having  been  preceded  by  acute  laryngitis. 
Acute  laryngitis,  in  fact,  if  it  do  not  destroy  life,  ends  in  recovery,  with- 
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out  eventuating  in  the  chronic  affection,  and,  on  the  other  hand,  in  chronic 
laryngitis,  the  inflammation  rarely,  it'  ever,  becomes  acute. 

Chronic  inflammation  leads  to  thickening  of  the  mucous  membrane,  and 
ulccnitions  more  or  less  deep  and  extensive.  The  vocal  chords  are  some- 
times partially  or  completely  destroyed  by  the  ulcerative  process,  and 
sometimes  the  destruction  extends  to  the  muscles,  and  even  cartilages. 
The  epiglottis  may  be  involved  in  the  inflammation  and  ulceration.  In 
some  cases  suppurative  inflammation  is  developed  primarily  between  the 
perichondrium  and  cartilage,  Niemeyer  describes  this  under  the  name 
laryngeal  perichondritis.  Owing  to  the  detachment  of  the  perichoudrium, 
necrosis  of  the  cartilage  may  take  place. 

In  the  vast  majority  of  cases,  chronic  inflammation  in  this  situation 
occurs  in  connection  with  either  syphilis  or  pulmonary  tuberculosis.  The 
localization  of  syphilis  in  this  part  is  rare,  so  that,  as  a  rule,  chronic 
laryngitis  is  associated  with  tuberculous  disease  of , the  lungs.  The  excep- 
tions to  this  rule  are  so  infrequent  that  the  existence  of  chronic  laryngitis 
constitutes  presumptive  evidence  of  the  existence  of  phthisis.  Moreover, 
syphilitic  laryngitis,  in  general,  follows  a  characteristic  affection  of  the 
pharynx ;  the  disease,  in  fact,  extends  from  the  latter  situation  into  the 
larynx,  and  involves  the  epiglottis.  In  cases  of  pulmonary  tuberculosis, 
with  chronic  laryngitis,  it  was  formerly  supposed  that  the  latter  preceded 
the  former,  and  that  the  disease  extended  from  the  larynx  to  the  lungs. 
The  term  laryngeal  phthisis  was  used  to  distinguish  the  affection  in  these 
cases.  Improvement  in  the  means  of  detecting  a  tuberculous  deposit  in 
the  lungs,  however,  has  led  to  a  knowledge  of  the  fact  that  the  laryngitis 
in  these  cases  is  secondary,  the  pulmonary  disease  always  being  first  de- 
veloped. 

The  most  characteristic  of  the  symptoms  relate  to  the  voice.  It  becomes 
either  hoarse,  husky,  or  stridulous,  and  it  may  be  lost,  that  is,  there  is 
difficulty  of  speech  (dysphonia)  or  extinction  (aphonia).  If  aphonia  exist, 
the  patient  speaks  in  a  husky  whisper.  The  extent  to  which  the  voice  is 
affected  is  not  a  criterion  of  the  extent  to  which  the  vocal  organs  are 
damaged  by  ulceration.  Slight  ulcerations  and  thickening  will  lead  to 
great  huskiness  and  even  extinction  of  the  voice.  If  notable  hoarseness 
exist,  more  or  less  destruction  of  the  vocal  chords,  enlarging  the  rima 
glottidix,  may  be  suspected. 

As  regards  coxigh,  its  prominence,  as  a  symptom,  varies  in  different 
cases.  It  is  modified  like  the  voice,  that  is,  it  is  either  hoarse,  husky,  or 
stridulous.  The  expectoration,  also,  varies.  It  may  be  slight,  or  more 
or  less  abundant.  Its  characters  may  be  those  of  mucus,  muco-purulent 
matter,  or  pus.  Not  infrequently  it  presents  bloody  streaks,  and  it  may 
be  fetid.  The  bloody  streaks  and  pus  point  to  ulceration  ;  the  fetor  points 
to  caries  of  the  cartilages.  Cough  and  expectoi'ation,  however,  it  is  to  be 
borne  in  mind,  are  measurably  due  to  the  tuberculous  affections  of  the 
lungs,  with  which  the  laryngitis  is  generally  associated.  Some  cases  of 
tuberculous  laryngitis  are  characterized  by  violent  paroxysms  of  cough, 
resembling  those  of  whooping-cough,  and  vomiting  is  apt  to  occur  during 
the  paroxysms. 

A  marked  difference  in  different  cases  relates  to  deglutition.  In  some 
cases  the  act  of  swallowing  is  attended  with  no  inconvenience;  but  in  a 
certain  proportion  of  cases  it  is  a  source  of  great  distress.  The  passage 
of  food  and  drink  causes  pain,  excites  spasms  of  the  glottis,  thus  occasion- 
ing distressing  dyspnoea,  and  frequently  liquids  are  returned  through  the 
nostrils.  Patients  are  obliged  to  confine  themselves  to  the  blandest  arti- 
cles of  diet,  and  even  these  are  sometimes  ingested  with  so  much  difficulty 
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that  death  is  hastened  by  innutrition.  This  difference,  in  different  cases, 
depends  on  the  situation  of  the  ulccrations,  these  being  situated  sometimes 
above  the  vocal  chords  and  upon  the  epiglottis,  where  the  ulcerated  sur- 
face comes  in  contact  with  the  food  and  drink  in  the  act  of  swallowing, 
and  sometimes  sufficiently  below  the  top  of  the  larynx  to  be  secure  from 
this  source  of  irritation. 

The  diagnosis  of  chronic  laryngitis  is  sufficiently  easy ;  the  morbid 
characters  of  the  voice  at  once  indicate  the  affection.  Its  connection  with 
pulmonary  tuberculosis  is  to  be  determined  by  a  physical  exploration  of 
the  chest,  together  with  an  examination  into  the  previous  history  and 
symptoms.  If  pulmonary  disease  be  excluded,  the  syphilitic  source  of 
the  affection  is  to  be  investigated.  The  affection  may  be  regarded  as  idio- 
pathic  in  cases  in  which  both  syphilis  and  phthisis  can  be  excluded ;  but, 
as  already  stated,  such  cases  are  extremely  rare. 

The  prognosis  in  cases  of  chronic  laryngitis  will,  of  course,  have  refer- 
ence to  its  pathological  associations.  Its  connection  with  phthisis  does 
not  render  the  latter  disease  more  rapidly  progressive ;  on  the  contrary, 
the  progress  of  the  tuberculous  affection  of  the  lungs  is,  as  a  rule,  more 
slow  with,  than  without,  this  complication.  Occurring  in  this  connection, 
however,  the  laryngitis  is,  I  believe,  never  fully  recovered  from.  The  in- 
flammationend  ulcerations  usually  continue,  but,  if  not,  the  voice  remains 
permanently  more  or  less  impaired.  Considerable  improvement  may  take 
place  in  cases  of  tuberculous  laryngitis,  although  the  affection  continues. 
Chronic  laryngitis,  dependent  on  syphilis,  offers  a  better  prospect  of  re- 
covery. The  voice,  however,  after  recovery,  will  be  likely  to  remain  per- 
manently affected. 

In  my  experience,  cases  of  tuberculous  laryngitis  have  never  presented 
notable  embarrassment  of  breathing  from  obstruction.  In  not  a  few  of 
the  cases,  however,  of  syphilitic  laryngitis  which  I  have  seen,  there  has 
been  sufficient  stenosis  to  render  respiration  more  or  less  labored ;  and  in 
some  cases,  there  supervened  a  sufficient  amount  of  obstruction  to  threaten 
life  by  apncea.  In  a  considerable  mimber  of  cases  which  have  come  under 
my  observation  at  Bellevue  Hospital,  the  operation  of  tracheotomy  has 
been  resorted  to,  and,  apparently,  the  lives  of  patients  thereby  saved.  It 
has  sometimes  been  resorted  to  more  than  once  in  the  same  case. 

The  treatment  of  chronic  laryngitis,  as  regards  general  measures,  will 
have  reference  to  its  pathological  relations.  In  the  great  majority  of 
cases,  the  treatment  must  be  that  indicated  by  the  coexistence  of  pulmo- 
nary tuberculosis.  If  the  affection  be  traceable  to  syphilis,  the  anti-syphi- 
litic remedies  are  called  for,  viz.,  mercury  and  the  iodide  of  potassium. 

As  regards  local  measures,  counter-irritation  over  the  neck  by  means  of 
the  croton  oil  or  small  blisters  is  sometimes  useful,  even  in  cases  of  tuber- 
culosis. The  local  treatment,  however,  relates  more  especially  to  applica- 
tions to  the  affected  part :  that  is,  within  the  larynx.  The  injection  of 
medicated  liquids  and  the  insufflation  of  remedies  in  the  form  of  a  dry 
powder  have  been  employed  for  this  purpose.  Both  these  means  are  un- 
satisfactory, owing  to  the  difficulty  of  limiting  the  application  to  the  dis- 
eased parts,  and  to  the  cough  and  spasm  which  they  are  liable  to  excite. 
A  more  satisfactory  method  is  the  introduction  of  a  sponge  attached  to  a 
probang,  properly  curved,  as  practised  first  by  Dr.  Horace  Green. 

Heretofore  there  has  been  much  discussion  respecting  the  feasibility  of 
passing  the  sponge  within  the  larynx,  and  there  are  those  who  still  main- 
tain that  it  is  impracticable.  It  is  true  that  the  operation  is  extremely 
difficult,  if,  indeed,  it  be  practicable,  on  the  cadaver,  and  the  scepticism 
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of  some  as  to  the  feasibility  of  the  operation  on  the  living  body  is  based 
on  this  fact.  But  the  enlargement  of  the  glottis,  which  takes  place  in  the 
act  of  inspiration,  divests  the  operation  of  the  difficulty  which  attends  its 
performance  after  death.  It  is  during  the  act  of  inspiration  that  the  in- 
troduction must  be  made.  During  this  act,  as  is  well  known,  foreign 
bodies  of  large  size  are  sometimes  drawn  with  the  inspired  breath  into  the 
air-passages.  I  do  not  doubt  that  the  sponge  is  readily  passed  into  the 
larynx  with  proper  knowledge  and  skill,  but  doubtless  practitioners  often 
deceive  themselves,  pushing  the  instrument  into  the  rcsophagus  instead 
of  the  larynx. 

The  topical  remedy  most  frequently  applied  by  means  of  the  sponge  is 
the  nitrate  of  silver.  A  strong  solution  is  commonly  used,  viz.,  from  one 
to  two  scruples  to  the  ounce  of  distilled  water.  The  sponge  wet  in  this 
solution  is  carried  between  and  below  the  vocal  chords.  Spasm  of  the 
glottis  occurs,  and  the  liquid,  being  expressed  from  the  sponge,  comes 
into  contact  with  the  whole  of  the  interior  surface  of  the  larynx.  This 
application  is  sometimes  beneficial,  affording  immediate  and  marked  relief. 
It  may  then  be  repeated  from  time  to  time.  In  many  cases,  however,  no 
relief  is  afforded,  and  in  these  cases,  after  a  fair  trial,  it  is  useless  to  per- 
severe in  it. 

Tracheotomy  is  to  be  resorted  to  in  cases  of  syphilitic  laryngitis  when- 
ever obstruction  occurs  sufficiently  to  endanger  life. 

The  recent  introduction  of  the  laryngoscope  has  proved  highly  service- 
able in  the  diagnosis  and  treatment  of  laryngeal  affections.  By  means  of 
this  instrument  the  nature  and  seat  of  lesions  within  the  larj-nx  may  be 
ascertained,  and  the  knowledge  thus  obtained  affords  aid  in  judging  as 
to  the  propriety  of  topical  applications,  and  in  showing  the  particular 
points  at  which  they  are  to  be  made.  The  laryngoscope,  in  fact,  may  be 
said  to  have,  in  a  great  measure,  transferred  the  interior  of  the  larynx 
from  the  domain  of  medicine  to  that  of  surgery,  by  rendering  this  part 
open  to  inspection,  and  making  the  information  thus  obtained  available 
for  surgical  operations.  By  inspection  of  the  parts  within  the  larynx, 
lesions  may  be  excluded,  and  in  this  way  laryngoscopy  is  sometimes  of 
practical  advantage.  The  presence  or  absence  of  foreign  bodies  may  by 
this  means  be  ascertained.  Inspection  of  the  glottis  is  useful  in  order  to 
determine  whether  paralysis  of  the  laryngeal  muscles  exists  or  not. 
Moreover,  the  characteristic  appearances  on  inspection  enable  the  experi- 
enced observer  to  differentiate  thereby  syphilitic  disease.  For  a  descrip- 
tion of  these  the  reader  is  referred  to  other  works. 

Laryngitis  with   Exudation. 

Laryngitis  attended  with  an  exudation,  occurring  for  the  most  part  in 
children,  is  commonly  known  as  true  croup.  It  occurs,  also,  as  an  occa- 
sional complication  in  diphtheria,  an  epidemic  disease  characterized  by 
inflammation,  with  exudation,  of  the  pharynx,  and  of  the  mucous  mem- 
brane in  other  situations.  As  belonging  to  the  clinical  history  of  diph- 
theria, it  will  be  considered  in  treating  of  this  disease  in  another  section 
of  this  work.  Suffice  it  to  say  here  that,  as  concerns  the  laryngitis,  it  is 
essentially  the  same  in  diphtheria  and  in  the  affection  called  croup ;  yet, 
taking  other  circumstances  into  account,  diphtheria  and  croup  are  quite 
different  diseases,  and  the  former  is  more  appropriately  placed  elsewhere 
than  among  diseases  affecting  the  respiratory  apparatus.  In  treating, 
therefore,  now  of  laryngitis  with  exudation,  reference  is  had  to  the  affec- 
tion commonly  known  as  true  croup.  The  exudation  is  generally  regarded 
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as  identical  with  fibrin,  and  it  is  often  called  coagulable  lymph.  E.  Wag- 
ner, and  Coruil  and  Ranvier,  however,  affirm  that  it  consists  of  epithelial 
cells  infiltrated  by  an  albuminoid  substance.  Other  pathologists  do  not 
concur  in  this  statement.  Practically  the  question  is  not  of  great  impor- 
tance. 

The  term  croup,  as  already  stated,  embracing  affections  differing  widely 
in  pathological  character  and  importance,  tends  to  produce  confusion,  and 
it  is  desirable  that  as  the  name  of  a  disease,  the  terra  should  become  obso- 
lete. The  term  denotes  any  affection  with  a  peculiar  cough  called  the 
croupal  cough  ;  a  cough  shrill,  barking,  crowing,  as  if  the  sound  were  pro- 
duced within  a  metallic  tube,  the  tuxsis  clangosa  of  Cullen,  and  accompa- 
nied frequently  by  sonorous  or  stridulous  breathing.  Whenever  the  cough 
and  respiration  in  children  present  the  croupal  character,  they  are  said  "to 
have  croup.  This  croupal  cough  and  respiration  accompany  the  affection 
under  present  consideration  ;  but  it  may  also  accompany,  in  children,  ordi- 
nary acute  laryngitis,  subacute  (catarrhal)  laryngitis,  and  spasm  of  the 
glottis  without  any  laryngeal  inflammation.  Ware,  in  his  valuable  papers 
on  croup,  using  this  term  in  its  comprehensive  sense,  recognized  four  varie- 
ties corresponding  to  the  four  different  pathological  conditions  just  stated. 
He  called  these  varieties  membranous,  inflammatory,  catarrhal,  and  spas- 
modic croup.  The  first  of  the  four  varieties  is  true  croup,  and  the  other 
varieties  belong  under  the  head  of  false  croup.  This  division  is  true  to 
nature,  were  we  to  continue  to  use  the  term  croup  in  the  comprehensive 
sense  in  which  it  has  been  and  is  still  commonly  used. 

Laryngitis  with  an  exudation  has  been  called  by  various  names  other 
than  true  croup,  such  as  membranous,  diphtheritic,  exudative,  fibrinous. 
Each  of  these  names  denotes  the  characteristic  feature  of  the  disease. 
I  prefer  the  simple  expression  which  I  have  adopted.  The  characteristic 
feature  referred  to  is  the  exudation  on  the  inflamed  mucous  surface,  form- 
ing what  is  commonby  called  a  false  membrane.  This  is  diffused  over  the 
inflamed  surface,  and,  for  a  time,  adheres  pretty  closely  to  the  mucous 
membrane ;  but  after  several  days,  it  becomes  loosened,  and  is  finally 
thrown  off.  It  is  sometimes  detached  and  reproduced.  The  exudation 
may  not  extend  below  the  larynx,  but,  as  a  rule,  it  takes  place  in  the  tra- 
chea ;  in  other  words,  the  laryngitis  is  accompanied  by  tracheitis.  Not 
infrequently  bronchitis  coexists,  and  the  exudation  may  form  within  the 
bronchial  tubes.  In  the  vast  majority  of  cases,  the  exudation  exists  on  the 
epiglottis,  and,  to  a  greater  or  less  extent,  within  the  pharynx.  This  fact 
is  of  much  practical  importance  with  reference  to  diagnosis,  and  will  pre- 
sently be  referred  to  in  that  connection. 

Certain  facts  relating  to  the  exfoliation  of  the  false  membrane  will  be 
found  to  have  important  practical  bearings.  Sooner  or  later  the  membrane 
is  thrown  off,  if  the  life  of  the  patient  be  sufficiently  prolonged.  But  before 
it  can  be  thrown  off  it  must  become  loosened.  The  loosening  is  effected 
by  a  suppurative  process  beneath  the  false  membrane.  This  process  requires 
a  certain  period  which  varies  in  different  cases,  but  several  days  must 
elapse  before  it  is  possible  for  the  membrane  to  be  exfoliated.  When  de- 
tached, it  is  ejected  by  acts  of  coughing  from  the  air-passages,  and,  if  the 
patient  be  old  enough  to  expectorate,  membraniform  patches,  in  greater  or 
less  abundance,  are  found  in  the  expectorated  matter,  and  sometimes 
branching  cylinders  are  discovered,  which  are  fibrinous  casts  of  the  bron- 
chial tubes. 

CLINICAL  HISTORY. — The  symptomatic  phenomena  in  this  variety  of  in- 
flammation, at  the  outset,  are  the  same  as  in  ordinary  subacute  laryngitis. 
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The  local  and  general  symptoms  are  not  as  marked  as  in  cases  of  simple 
acute  laryngitis.  Jt  is  often  supposed  to  be  nothing  more  than  a  common 
cold.  There  is  more  or  less  cough,  and  the  cough  is  hoarse  or  barking; 
hoarseii'.-s.s  or  huskiness  of  the  voice  exists,  and  moderate  febrile  movement. 
The  symptoms  denoting  gravity  of  disease  arise  from  the  obstruction  due 
to  exudation,  in  connection  with  swelling  of  the  glottis  and  the  occurrence 
of  either  spasm  or  paralysis  of  the  laryngeal  muscles.  One,  two,  or  three 
days  may  elapse  before  the  disturbance  of  respiration  is  sufficient  to  create 
any  apprehension.  Not  infrequently  the  general  symptoms  are  not  sulli- 
cient  to  prevent  the  child  from  being  up  and  engaging  in  play,  even  after 
a  certain  amount  of  obstruction  has  taken  place.  The  obstruction  due  to 
the  exudation  and  swelling  is  shown  by  labored  breathing  in  both  acts, 
and  by  dilatation  of  the  nostrils.  These  evidences  may  be  apparent  before 
the  obstruction  is  sufficient  to  occasion  suffering  from  dyspnoea.  The  addi- 
tional obstruction  due  to  laryngeal  spasm  is  shown  by  the  difficulty  which 
occurs  in  paroxysms  or  exacerbations.  Spasm  may  be  more  or  less  promi- 
nent as  an  clement  of  this  form  of  disease ;  as  a  rule,  it  is  far  less  promi- 
nent than  in  the  affections  known  as  false  croup.  Hence,  of  all  the  varieties 
of  so-called  croup,  this,  in  its  development  and  early  progress,  is  the  least 
likely  to  excite  alarm. 

As  the  disease  advances,  the  obstruction  is  increased.  The  labor  of 
breathing  becomes  greater,  and  is  attended  with  manifestations  of  distress- 
ing dyspnoea.  The  current  of  inspired  air  is  insufficient  for  the  free  expan- 
sion of  the  lungs,  as  denoted  by  contraction  of  the  lower  part  of  the  chest, 
with  sinking  in  of  the  soft  parts  above  the  clavicles  and  sternum  in  the 
act  of  inspiration.  The  cough  becomes  stridulous  and  abortive.  The  voice 
or  cry  is  reduced  to  a  husky  whisper.  T^he  face  is  congested  ;  an  expres- 
sion of  anxiety  and  distress  is  marked.  More  or  less  febrile  movement 
continues.  The  sufferings  are  increased  at  variable  intervals  in  proportion 
as  the  spasmodic  element  is  prominent.  If  life  be  prolonged,  the  cough 
at  length  becomes  loose,  and  portions  of  the  false  membrane  are  expecto-r 
rated  from  time  to  time.  The  obstruction  may  then  gradually  decrease 
and  recovery  take  place.  If  the  disease  prove  fatal,  the  mode  of  dying  is 
by  slow  apnoea ;  but  not  infrequently  the  suffering  from  dyspnoea  dimin- 
ishes toward  the  close  of  life,  and  the  labor  of  breathing  may  be  so  far 
lessened  as  to  excite  delusive  hopes  of  improvement.  Convulsions  occa- 
sionally occur  toward  the  close  of  life. 

Niemeyer  considers  as  a  cause  of  obstruction,  in  certain  cases,  paralysis 
of  the  laryngeal  muscles,  and  especially  of  the  posterior  crico-arytenoid 
muscles.  As  a  result  of  paralysis  of  these  muscles,  dilatation  of  the  glottis 
does  not  take  place  in  inspiration,  and  obstruction  during  the  inspiratory 
act  occurs  as  after  section  of  the  recurrent  laryngeal  nerves  in  the  experi- 
ments to  illustrate  the  respiratory  movements  of  the  glottis.  The  author 
just  named  states  that  he  has  ascertained  the  fact  of  immobility  of  the 
glottis  in  cases  of  the  disease  by  laryngoscopic  examination.  In  so  far  as 
the  obstruction  is  due  to  this  cause,  it  will  be  manifested  in  the  inspiratory 
act.  A  case  recently  under  my  observation  seemed  to  exemplify  obstruc- 
tion from  this  cause.  The  obstruction  was  limited  chiefly  to  inspiration, 
and  was  accompanied  by  a  laryngeal  sound  suggestive  of  a  sucking  in  ward 
of  the  glottis.  In  this  case  the  obstruction  occurred  after  the  laryngitis 
had  existed  for  six  days,  no  obstruction  having  previously  existed  ;  and 
after  its  occurrence  it  increased  so  rapidly  that  in  six  or  eight  hours 
tracheotomy  was  required.  The  age  of  the  patient,  three  years,  rendered 
the  occurrence  of  o?dcma  of  the  glottis  improbable.  Dr.  J.  Lewis  Smith 
has  indicated  another  important,  incidental  circumstance  which  increases 
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the  interference  with  respiration,  namely,  the  accumulation  of  muco-pus  in 
the  trachea  and  bronchial  tubes,  the  presence  of  the  false  membrane  in  the 
larynx,  and  the  feeble  expiratory  efforts,  preventing  expectoration.  He 
has  observed  a  case  in  which  this  seemed  to  be  the  cause  of  death.  The 
danger  from  accumulation  below  the  larynx  is,  of  course,  incidental  to  the 
cases  in  which  bronchitis  coexists.1 

PATHOLOGICAL  CHARACTER. — The  exudation  occurs  exceptionally  in 
inflammation  of  a  mucous  structure.  It  denotes  a  peculiar  kind  of  inflam- 
mation, and,  probably,  represents  an  underlying,  special,  constitutional, 
morbid  condition.  This  peculiarity  of  the  inflammation,  thus,  belongs  to 
it  from  the  beginning.  It  is  not  evidence  of  intensity  of  the  inflammation ; 
on  the  contrary,  the  inflammation  in  this  variety  of  laryngitis  is  less  in- 
tense than  in  the  simple  acute  variety.  Simple  acute  laryngitis,  therefore, 
has  no  tendency  to  eventuate  in  exudation.  And  in  the  other  affections 
of  the  larynx  which  are  commonly  embraced  under  the  name  croup,  the 
form  of  disease  under  consideration,  distinguished  as  true  croup,  is  not 
liable  to  supervene. 

CAUSATION. — This  form  of  disease  is  generally  met  with  in  young  chil- 
dren, but  rarely  in  infantile  life.  The  age,  in  the  great  majority  of  cases, 
is  between  two  and  seven  years.  The  disease,  however,  may  occur  at  any 
period  from  birth  to  the  age  of  two  years,  and  at  any  period  after  seven 
years.  Boys  are  oftener  affected  than  girls.  It  occurs  oftener  in  some 
situations  than  in  others  ;  a  cold,  humid,  changeable  climate  contributes  to 
its  occurrence.  Cases  occur  oftener  in  the  spring  and  autumnal  months 
than  at  other  portions  of  the  year.  Happily,  it  is  everywhere  a  rare  dis- 
ease, excluding,  it  will  be  borne  in  mind,  its  occurrence  as  a  complication 
of  diphtheria.  It  may  occur  as  a  primary  or  a  secondary  affection.  Ex- 
clusive of  its  occurrence  in  diphtheria,  it  is  sometimes  developed  in  con- 
nection with  the  affection  of  the  pharynx  in  scarlatina.  It  occasionally 
follows  measles.  The  inflammation  and  exudation,  as  already  stated,  very 
frequently,  if  not  generally,  involve  more  or  less  of  the  pharynx.  It 
would  seem  that  the  point  of  departure  is,  in  some  cases,  the  larynx,  and 
in  other  cases,  the  pharynx,  oftener  the  latter.8 

DIAGNOSIS. — Considering  the  great  fatality  of  this  disease,  the  diagnosis 
is  of  great  importance  with  reference  to  the  prognosis  and  treatment.  It 
is  to  be  discriminated  from  simple  acute  laryngitis,  from  subacute  laryn- 
gitis with  spasm,  and  from  a  purely  spasmodic  laryngeal  affection  which 
is  presently  to  be  considered.  In  each  of  these  affections  laryngeal  spasm 
is  more  or  less  involved,  and  the  character  of  cough  and  respiration  dis- 
tinguished as  croupal,  is  chiefly  attributable  to  this  element.  The  spas- 
modic element  is  more  likely  to  be  prominent,  especially  at  the  outset,  in 
the  other  affections  just  named,  than  in  this  affection;  in  other  words, 
this,  the  so-called  true  croup,  presents  the  croupal  phenomena  less  marked 
than  either  of  the  forms  of  the  so-called  false  croup.  The  insidious  de- 
velopment of  this,  the  only  one  of  the  affections  embraced  under  the  name 
croup  which  is  attended  with  danger,  renders  it  the  only  one  liable  to  be 
overlooked  until  the  disease  has  progressed  so  far  as  to  give  rise  to  serious 
obstruction. 

As  contrasted  with  the  other  affections  just  named,  this  slow,  insidious 

1  Vide  Diseases  of  Infancy  and  Childhood,  by  J.  Lewis  Smith,  M.D.,  etc.,  1872. 

2  Vide  Mcigs  on  Diseases  of  Children,  3d  edition. 
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development  is  one  of  the  points  involved  in  the  differential  diagnosis. 
In  the  so-called  catarrhal  and  the  spasmodic  variety  of  croup,  the  croupal 
phenomena  occur  suddenly  and  violently,  the  attack  almost  always  being 
in  the  night.  When  such  an  attack  occurs  without  having  been  preceded 
by  cough,  febrile  movement,  and  alteration  of  the  voice,  it  is  almost  cer- 
tain that  the  affection  is  not  true  croup.  Alteration  of  the  voice  is  an 
important  diagnostic  feature.  This  will  distinguish  it  from  a  purely 
spasmodic  affection,  but  not  from  simple  laryngitis,  either  acute  or  chronic ; 
the  voice,  however,  is  affected  in  a  more  marked  degree  in  laryngitis  with 
exudation. 

The  presence  of  exudation  about  the  epiglottis,  and  more  or  less  within 
the  pharynx,  is  a  point  of  great  importance  in  the  differential  diagnosis. 
With  reference  to  this  point,  the  observations  of  Ware  are  valuable.  In 
this  analysis  of  cases  of  the  several  varieties  of  croup,  out  of  33  cases  of 
true  croup,  i.  e.,  laryngitis  with  exudation,  a  pharyngeal  exudation  was 
observed  in  all  save  a  single  case.  On  the  other  hand,  of  45  cases  of  the 
affections  included  under  the  head  of  false  croup,  an  exudation  within  the 
pharynx  was  sought  for  and  found  to  be  wanting  in  every  case.  Of  19 
cases  observed  by  Meigs  with  respect  to  this  point,  in  all  but  three  an 
exudation  occurred  in  the  pharynx  either  before  or  after  the  development 
of  the  laryngitis.  In  view  of  these  facts,  the  presence  of  an  exudation 
within  the  pharynx,  taken  in  connection  with  the  symptoms  which  denote 
laryngitis,  renders  it  extremely  probable  that  exudation  exists  within  the 
larynx.  It  is  to  be  borne  in  mind,  however,  that  the  pharyngeal  exuda- 
tion is  sometimes  wanting,  and  that  its  absence  in  the  larynx  cannot  be 
inferred  from  its  non-existence  in  the  pharynx,  with  as  much  positiveness 
as  its  presence  in  the  larynx  is  to  be  inferred  from  its  existence  in  the 
pharynx. 

In  the  progress  of  the  disease,  if  it  do  not  destroy  life,  the  discovery  of 
patches  of  false  membrane  in  the  matters  expectorated  should  be  consid- 
ered as  the  only  reliable  test  of  the  correctness  of  the  diagnosis.  The 
non-observance  of  this  test  has  led  not  infrequently  to  cases  of  simple 
laryngitis  being  regarded  as  cases  of  laryngitis  with  exudation  success- 
fully treated. 

With  capillary  bronchitis  this  affection  need  never  be  confounded.  In 
capillary  bronchitis  the  respirations  are  very  frequent,  panting,  gasping; 
in  laryngitis  with  exudation  the  acts  are  labored  and  difficult,  and,  as  a 
rule,  not  notably  frequent.  The  embarrassed,  noisy  breathing,  especially 
during  sleep,  in  cases  of  enlargement  of  the  tonsils,  may,  at  first,  suggest 
the  affection  under  consideration ;  but  it  is  readily  excluded  by  the  absence 
of  the  croupal  cough,  and  of  hoarseness. 

PROGNOSIS. — The  tendency  of  this  disease  is  to  a  fatal  result.  Of 
twent3'-two  cases  analyzed  by  Ware,  nineteen  proved  fatal.  Even  if  the 
affection  be  limited  to  the  larynx,  and  uncomplicated,  it  will  destroy  life 
in  the  great  majority  of  cases,  if  patients  be  not  saved  by  surgical  inter- 
ference. The  danger  is,  of  course,  increased,  if  the  affection  extend  to  the 
bronchial  tubes,  and  in  proportion  as  it  extends  towards  the  smaller  tubes. 
Not  unfrequently  pneumonitis  exists  as  a  complication,  and  this  will,  of 
course,  augment  the  danger.  The  duration  of  the  disease,  in  fatal  cases, 
is  usually  from  four  to  six  days.  In  a  small  proportion  of  cases,  it  kills 
in  less  than  four  days,  or  life  is  prolonged  beyond  six  days.  If  recovery 
take  place,  convalescence  is  reached  after  a  gradual  improvement,  and  is 
generally  slow,  the  voice  remaining  more  or  less  affected  for  a  considerable 
period. 
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TREATMENT. — Under  the  measures  of  treatment  heretofore  relied  upon, 
this  disease  has  proved  fatal  in  the  vast  majority  of  cases.  These  measures 
have  been  based  on  the  supposition  that  the  exudation  depends  on  the 
intensity  of  the  inflammation,  and,  with  a  view  to  reduce  this  intensity, 
the  measures  known  as  antiphlogistic  have  been  vigorously  employed. 
These  measures  have  been  employed  sufficiently  to  show  that  they  are  not 
successful ;  and,  if  they  do  not  do  good,  they  can  hardl}r  fail  to  do  harm. 
With  a  view  to  the  proper  objects  of  treatment,  it  is  to  be  considered  that 
cases  are  rarely  seen  prior  to  the  occurrence  of  exudation,  and  that  the 
prevention  of  exudation,  therefore,  is  not  the  end  to  which  therapeutical 
measures  are  to  be  directed.  It  is  also  to  be  considered  that,  exudation 
having  taken  place,  recovery  is  effected  by  the  separation  of  the  false 
membrane,  and  that  its  separation  takes  place  as  a  result  of  a  suppurative 
process  beneath  it,  this  process  requiring  several  days.  These  facts  being 
considered,  the  rational  objects  of  treatment  are  to  prolong  life  until  the 
separation  of  the  false  membrane  can  be  effected,  and  to  promote  the  pro- 
cess by  which  this  effected. 

In  accordance  with  these  objects,  depletion  by  bloodletting  or  other 
means  is  of  more  than  doubtful  propriety.  By  reducing  the  strength  of 
the  patient,  it  conflicts  with  the  first  object,  viz.,  the  prolongation  of  life. 
On  the  contrary,  the  strength  is  to  be  supported,  as  far  as  practicable,  by 
concentrated  nourishment,  and  the  judicious  use  of  alcoholic  stimulants. 
Emetics,  which  have  heretofore  been  used  excessively  in  this  disease,  are 
to  be  employed  with  circumspection  in  order  not  to  conflict  with  the  first 
object.  They  have  been  given,  and  frequently  repeated,  in  order  to  re- 
lieve spasm,  and  it  is  undoubtedly  true,  that,  for  a  short  period  after  their 
operation,  the  breathing  is  comparatively  easy,  but  this  end  may  be  at- 
tained by  other  measures  less  objectionable  on  the  score  of  depressing  the 
powers  of  life.  Another  purpose  of  emetics  is  to  aid  in  detaching  the 
false  membrane.  But  it  is  useless  to  give  emetics  for  this  end  until  the 
exudation  has  been  loosened  by  the  process  of  suppuration.  Emetics, 
however,  are  not  to  be  entirely  withheld.  In  children  they  compensate 
for  the  want  of  voluntary  efforts  of  expectoration.  They  may  aid  in  the 
expulsion  of  the  false  membrane  when  it  becomes  detached.  A  fact  stated 
under  another  head  in  this  chapter  is  not  to  be  lost  sight  of,  viz.,  the  tole- 
rance of  the  larynx  in  young  children  of  an  accumulation  of  mucus  suffi- 
cient to  occasion  fatal  obstruction.  Emetics,  then,  may  be  given  from 
time  to  time,  but  not  too  frequently,  and  the  emetic  substances  used 
should  be  those  which  excite  prompt  and  efficient  vomiting  without  pro- 
ducing prolonged  nausea  and  depression.  This  will  exclude  antimony. 
Ipecacuanha,  powdered  alum,  turpeth  mineral,  and  the  sulphate  of  zinc, 
are  among  the  articles  which  may  be  selected.  Of  these  articles,  the  tur- 
peth mineral  acts  promptly  and  efficiently,  without  much  depression  or 
nausea.  My  colleague,  Prof.  Barker,  advocates  very  strongly  the  em- 
ployment of  this  emetic  in  cases  of  so-called  croup.  He  considers  that, 
administered  at  an  early  period,  it  modifies  the  disease,  preventing  or 
limiting  the  production  of  false  membrane.  It  is  to  be  borne  in  mind 
that  the  accumulation  of  muco-pus  in  the  trachea  and  bronchial  tubes,  in 
certain  cases,  furnishes  an  indication  for  the  use  of  emetics. 

Anodyne  remedies  are  indicated  to  allay  spasm.  Opium,  however,  is 
to  be  given  with  great  circumspection.  Mercury  is  admissible  on  the 
ground  stated  under  the  head  of  simple  acute  laryngitis,  viz.,  the  objec- 
tions to  its  use  are  not  to  be  taken  into  account  in  so  dangerous  a  disease 
as  this,  so  long  as  there  is  any  ground  to  suppose  that  it  will  do  any  good. 

In  the  early  part  of  the  disease,  cold  applications  to  the  neck  may  be 
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tried,  as  in  the  treatment  of  simple  acute  laryngitis.  This  measure,  as 
in  <-:ises  of  the  latter  form  of  laryngeal  inflammation,  has  reference,  first, 
to  lessening  the  intensity  of  the  inflammation,  that  is,  to  an  antiphlogistic 
effect,  and,  second ,  to  a  sedative  effect  as  regards  spasm  of  the  laryngeal 
muscles.  To  employ  cold  efficiently,  compresses  dipped  in  ice-water  may 
be  applied  and  removed  at  intervals  of  a  few  moments.  The  continuance 
of  these  applications  and  their  repetition  are  to  be  determined  by  the 
relief  which  they  appear  to  afford.  They  should  not  be  persisted  in  if  the 
patient  resolutely  resist  them,  or  if  they  do  not  seem  to  give  relief. 
Nemeyer  advocates  cold  applications  in  this  disease ;  their  value  was, 
however,  inculcated  by  Prof.  Peaslee,  of  this  city,  in  1854.1  Prof.  Peas- 
lee  considers  the  continuous  application  of  cold  essential  in  order  to 
secure  its  full  effect.  Prof.  J.  Lewis  Smith  employs,  instead  of  com- 
presses dipped  in  cold  water,  crushed  ice  surrounded  by  oiled  silk. 

Topical  measures  of  an  opposite  character  have  reference  to  the  second 
object,  viz.,  promotion  of  the  process  by  which  the  false  membrane  is  sepa- 
rated. The  neck  may  be  enveloped  in  a  poultice  or  the  water  dressing, 
for  the  same  reason  that  these  are  deemed  useful  in  phlegmonous  inflam- 
mation, viz.,  to  hasten  suppuration.  But  the  most  efficient  topical  appli- 
cation for  this  object  is  the  inhalation  of  steam,  and  the  best  method  of 
making  this  topical  application  is  to  charge  the  atmosphere  of  the  room 
with  as  much  vapor  from  boiling  water  as  possible.  My  colleague,  Prof. 
Sayre,  who  has  been  remarkably  successful  in  the  management  of  this 
disease,  attributes  more  importance  to  this  than  to  any  other  remedial 
measure.  He  directs  the  steam  to  be  generated  by  means  of  a  stove,  on 
which  a  caldron  of  boiling  water  is  placed,  and  the  room  to  be  kept  at  a 
temperature  of  90°  Fahr.  In  a  room  at  this  temperature,  filled  with 
steam,  patients  are  free  from  spasm,  and  breathe  with  comparative  ease. 
I  have  observed  a  case  in  which  the  patient  passed  safely  through  the 
disease,  the  inhalation  of  steam,  after  Prof.  Sayre's  method,  being  the 
chief  measure  relied  upon. 

Kuchenmeister,  of  Dresden,  and  Biermer,  professor  of  clinical  medi- 
cine in  the  University  of  Berne,  having  ascertained  that  pseudo-mem- 
branous exudations  are  rapidly  dissolved  in  lime-water,  considerable 
masses  disappearing  in  from  ten  to  fifteen  minutes,  were  led  to  resort  to 
the  inhalation  of  spray  from  lime-water  as  a  means  of  removing  the  false 
membrane  from  the  larynx  and  trachea,  and  they  have  reported  cases  in 
which  this  treatment  was  successful.2  A  case  has  been  reported  by  Dr. 
H.  Ernest  Schmid,  in  which  prompt  relief  was  obtained  by  this  measure.8 
Slacking  quick-lime  is  an  effective  mode  of  securing  this  object,  and,  at 
the  same  time,  furnishing  a  warm,  pleasant  vapor.  Breathing  pure  oxygon 
from  time  to  time,  and  diffusing  it  in  abundance  in  the  atmosphere  of  the 
room,  affords  marked  relief  in  dyspnaa.  In  the  case  of  a  child  of  my  late 
colleague,  Prof.  Elliot,  steam  from  boiling  water,  the  lime  vapor  produced 
by  slacking  a  barrel  or  more  daily  of  quick-lime  in  the  room,  the  inhala- 
tion of  oxygen  which  the  child  soon  desired  from  the  relief  derived  from 
it,  and  keeping  the  atmosphere  of  the  room  charged  with  oxygen  from  a 
continuous  stream  of  the  gas,  were  the  only  measures  employed,  in  addi- 
tion to  alimentation  and  a  little  alcoholic  stimulant,  excepting  an  emetic 
of  turpeth  mineral  when  the  symptoms  and  signs  denoted  loosening  of  the 
laryngeal  false  membrane.  The  child  passed  through  the  disease  not  only 
safely,  but  without  great  suffering. 

1  Vide  American  Medical  Monthly,  1854. 

*  Vide  Am.  Jour,  of  Med.  Sciences,  Oct.  18(55,  p.  518. 

*  Vide  N.  Y.  Med.  Record,  April  15,  1867. 
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Dr.  R.  R.  Livingston,  of  Plattsmouth,  Nebraska,  has  reported  a  case 
in  which  the  inhalation  of  ether  appeared  to  effect  a  speedy  separation  of 
the  false  membrane.1  The  inhalation  of  vapor  from  lime-water  containing 
lactic  acid  has  been  employed  with  success  as  a  solvent  of  the  false  mem- 
brane.2 

The  topical  application  of  a  strong  solution  of  the  nitrate  of  silver  was 
advocated  by  Dr.  Green.  The  introduction  of  the  sponge  probang  into 
the  larynx  of  the  child  is  difficult,  owing  to  the  small  size  of  the  glottis, 
and,  frequently,  the  want  of  co-operation  on  the  part  of  the  patient ;  yet 
it  may  be  effected.  I  have  witnessed  a  recovery  in  a  case  in  which  this 
was  the  chief  measure  relied  upon.  The  applications  were  made  twice 
daily.  When  the  false  membrane  is  loosened,  the  introduction  of  the 
sponge  may  be  useful  mechanically,  detaching  the  membrane  and  pushing 
it  below  the  glottis,  thus  leading  to  its  expectoration. 

Lastly,  the  propriety  of  tracheotomy,  in  cases  of  this  affection,  is  to  be 
considered.  The  subject  has  been  much  discussed  of  late  years,  and  opin- 
ions in  Great  Britain  and  in  this  country  are  divided.  Introduced  by 
Bretonneau,  and  finding  an  ardent  advocate  both  by  practice  and  precept 
in  Trousseau,  the  propriety  of  the  operation  appears  to  be  generally  con- 
ceded in  France.  For  statistics  bearing  on  this  subject  the  reader  is  re- 
ferred to  treatises  on  the  diseases  of  children,  and  articles  in  medical  peri- 
odicals.3 The  propriety  of  the  operation  hinges,  not  on  the  number  of 
cases  in  which  it  has  proved  successful,  but  on  the  answer  to  the  question 
whether  any  lives  are  saved  by  it.  Now,  it  cannot  be  doubted  that  pa- 
tients with  this  disease  have  been  snatched  from  impending  death  by  this 
operation.  It  is,  therefore,  not  only  justifiable,  but  the  practitioner  is 
bound,  if  possible,  not  to  allow 'patients  to  die  from  suffocation  for  the 
want  of  its  performance.  Of  course,  the  duty  of  resorting  to  the  opera- 
tion is  the  more  imperative  the  greater  the  probability  of  its  success ;  and 
a  fair  examination  of  statistics  will  show  that  not  a  small  proportion  of 
those  who  would  otherwise  die  may  be  rescued  by  it. 

The  success  of  tracheotomy  must  depend  much  on  its  timely  perform- 
ance. Its  failure  in  many  cases  is  attributable  to  its  having  been  too  long 
deferred,  but  it  has  proved  successful  repeatedly  as  a  dernier  ressort 
under  the  most  unpromising  circumstances.  So  soon  as  the  persisting 
obstruction,  that  is,  the  obstruction  due  to  the  exudation,  associated  per- 
haps with  paralysis  of  the  dilating  muscles  of  the  glottis,  compromises 
respiration  sufficiently  to  render  it  probable  that  the  patient's  life  will  not 
be  prolonged  until  the  separation  of  the  false  membrane  can  take  place,  the 
operation  is  called  for.  Its  success,  doubtless,  depends  much  on  the  man- 
ner of  its  performance,  and  the  subsequent  management.  On  these  points 
the  reader  will  do  well  to  study  the  instructions  of  Trousseau.  My  col- 
league. Professor  Sayre,  attaches  great  importance,  after  the  operation,  to 
an  atmosphere  heated  to  90°  and  charged  with  steam. 

Dr.  William  Jenner  has  pointed  out  an  objection  to  a  premature  per- 
formance of  tracheotomy,  namely,  the  effect  of  the  operation  on  the  ability 
to  cough.  In  an  efficient  act  of  coughing,  first,  a  deep  inspiration  is  taken 
and  the  glottis  closes ;  then  by  means  of  forcibly  expiratory  efforts  the 

1  Am.  Jour,  of  Mod.  Sciences,  April,  1867,  p.  376. 

2  For  review  of  experiments  by  Brichteau  and  Adrian,  vide  Am.  Jour,  of  Med. 
Sciences,  Oct.  1868. 

3  Vide  article  in  the  New  York  Journal  of  Medicine,  Jan.  I860,  by  A.  L.  Voss, 
M.D.,  in  which  the  writer  gives  the  results  in  1249  cases,  the  recoveries  being  294. 
Also,  valuable  statistics,  etc.,  by  Prof.  Jacobi,  who  has  had  a  large  experience. 
Am.  Journ.  of  Obstetrics,  New  York,  May,  1868. 
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current  of  expired  air,  dislodging  from  the  bronchial  tubes  their  contents, 
carries  them  into  UK-  trachea,  and,  thfc  glottis  suddenly  opening,  expecto- 
ration is  effected.  Now,  with  a  tube  in  the  trachea  an  efficient  act  of 
coughing  cannot  take  place  ;  hence,  there  is  a  greater  liability  to  accumu- 
lation in  the  bronchial  tubes  than  if  tracheotomy  had  not  been  performed. 
The  danger  from  this  effect  of  the  operation  thus  relates  to  the  bronchial 
tubes  in  the  cases  in  which  bronchitis  is  associated  with  the  laryngitis. 

If  the  operation  prove  unsuccessful,  it  diminishes  greatly  the  suffering 
from  obstruction,  and  is  fully  justifiable  with  a  view  to  euthanasia. 

(Edema  of  the  Glottis. 

This  name  denotes  a  serous  or  dropsical  effusion  in  the  areolar  tissue 
beneath  the  mucous  membrane  above  the  vocal  cords.  It  is  for  conven- 
ience used,  however,  in  a  more  comprehensive  sense,  embracing  cases  in 
which  inflammatory  products  are  deposited  in  the  same  situation.  In  the 
latter  case,  the  condition  is  incidental  to  laryngitis.  As  a  true  oedema, 
it  is  an  occasional  accident,  in  cases  of  pharyngitis  and  tonsillitis.  I 
have  met  with  an  instance  in  each  of  these  connections.  Its  occurrence 
is  due  to  the  inflammation  of  the  mucous  membrane  in  proximity  to  the 
seat  of  the  effusion,  and  it  is  analogous  to  the  subcutaneous  oedema  which 
accompanies  inflammation  of  the  skin  in  situations  where  the  areolar  tissue 
beneath  is  abundant  and  lax,  as,  for  examples,  around  the  eyes  and  on 
the  penis — the  collateral  oedema  of  Virchow.  The  affection  occurs  in 
cases  of  typhus  and  t3'phoid  fever,  in  epidemic  erysipelas,  in  albuminuria, 
and  various  other  diseases.  Its  occurrence  in  these  pathological  connec- 
tions is  extremely  rare.1  As  an  idiopathic  affection  it  is  certainly  one  of 
the  rarest  diseases.  It  is  important  to  add  that  it  may  occur  as  the  first 
and  only  dropsical  affection  connected  with  disease  of  the  kidneys.  Its 
gravity,  and  the  necessity  of  prompt  and  efficient  interference,  render  it 
vastly  important  to  appreciate  the  pathological  condition,  and  recognize 
its  existence. 

The  situation  of  the  effusion  is  to  be  borne  in  mind.  It  takes  place  in 
the  areolar  tissue,  which,  in  the  adult,  is  abundant  and  loose  between  the 
vocal  cords  and  epiglottis  on  the  top  of  the  glottis.  The  accumulation  of 
liquid  in  this  situation  may  give  rise  to  tumors  as  large  as,  or  even  larger 
than,  a  pigeon's  egg,  which,  lying  upon  the  glottis,  are  sucked  inward 
with  the  inspiratory  act,  and  thus  occasion  obstruction  in  this  act.  The 
current  of  air  in  expiration  separates  and  pushes  the  tumors  upward,  so 
that  in  cases  of  oedema  without  laryngitis  there  is  little  or  no  obstruction 
in  the  expiratory  act.  The  oedema  usually  exists  on  both  sides,  but  it  is 
sometimes  limited  to  one  side.  The  occurrence  of  the  oedema  may  be 
sudden,  and  life  be  destroyed  in  a  few  hours,  or  even  minutes.3  In  a  case 
occurring  in  connection  with  mild  pharyngitis,  the  suffering  from  obstruc- 
tion was  developed  during  the  night,  and  the  patient,  leaving  his  apart- 
ment to  seek  for  aid,  fell  upon  the  floor  and  died  before  any  assistance 
could  be  rendered.  In  the  case  in  which  it  occurred  in  connection  with 
tonsillitis,  the  patient  was  left  to  sleep  in  an  apartment  by  himself,  there 

1  In  an  article  on  this  subject  by  Dr.  Thomas  Addis  Emmet  (American  Journal 
of  the  Medical  /Sciences,  July,  1856),  Dr.  E.  states  that  only  seven  cases  of  simple 
oedema  occurred  in  one  thousand  nine  hundred  and  thirty-one  cases  of  typhus, 
during  a  service  of  five  years  in  the  New  York  State  Emigrant  Hospital  at  Ward's 
Island. 

2  A  case  is  reported  in  Guy's  Hospital  Report*,  April,  1855,  which  terminated 
fatally  within  five  minutes  after  difficulty  from  obstruction  was  experienced. 
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being  no  difficulty  of  breathing,  and,  in  the  night-time,  a  relative  in  an 
adjoining  room  was  awakened  by  his  noisy  breathing.  He  was  found  to 
be  unconscious,  and,  although  medical  aid  was  promptly  called,  and  the 
trachea  opened  without  delay,  the  operation  was  too  late  to  prevent  a  fatal 
result. 

Difficulty  of  breathing,  due  to  obstruction  at  the  glottis,  is  a  prominent 
symptom.  This  is  associated  with  a  sense  of  a  foreign  substance  at  the 
seat  of  the  obstruction,  and  a  strong  disposition  to  hawk  and  swallow. 
The  diagnostic  point  relating  to  the  difficulty  of  breathing  is,  the  inspira- 
tory  act  is  alone,  or  chiefly,  obstructed,  the  act  of  expiration  being  free. 
The  inspiration  is  arrested  before  it  is  completed,  being,  as  it  were,  sud- 
denty  cut  short,  and  both  the  inspiration  and  expiration  are  accompanied  by 
marked  stridor.  If  laryngitis  do  not  coexist,  the  voice  is  devoid  of  hoarse- 
ness or  huskiness.  This  will  serve  at  once  to  exclude  laryngitis.  I  have 
met  with  a  case,  ending  fatally,  in  which  there  was  no  hoarseness  nor 
huskiness  of  the  voice,  and  no  appearance  of  laryngitis  after  death.  But 
the  diagnosis  may  frequently  be  made  positive  by  means  of  the  touch. 
With  the  forefinger  introduced  into  the  mouth,  carried  to  the  base  of  the 
tongue,  and  applied  below  the  epiglottis,  the  cedematous  tumors  may  be 
distinctly  felt.  This  diagnostic  test,  enunciated  by  Tullier  in  a  thesis 
submitted  to  the  Faculty  of  Medicine,  in  Paris,  in  1815,  appears  to  have 
been  lost  sight  of  until  attention  was  called  to  its  appearance  a  few  j-ears 
since,  by  Dr.  Gurdon  Buck,  of  New  York. 

Statistics  show  a  large  fatality  in  cases  of  oedema  of  the  glottis.  Bayle 
found  that  in  It  cases  only  1  recovery  took  place.  Of  40  cases  collected 
by  Yalleix,  31  were  fatal.  Of  168  cases  collected  by  Sestier,  127  died. 
With  a  correct  appreciation  of  the  pathological  condition,  a  prompt  recog- 
nition of  it,  and  timely  surgical  interference,  many,  if  not  most,  patients 
may  be  saved.  It  is  fair  to  attribute  the  large  proportion  of  fatal  cases 
heretofore  either  to  an  imperfect  knowledge  of  the  affection,  error  or  doubt 
in  the  diagnosis,  or  want  of  promptness  in  resorting  to  efficient  interference. 

The  affection  tends  to  destroy  life  quickly  by  apnoea.  The  object  of 
treatment  is  to  prevent  suffocation,  and  if  the  obstruction  be  sufficient  to 
occasion  great  labor  of  breathing,  lividity,  etc.,  there  is  no  time  to  be  lost 
in  fruitless  efforts  to  obtain  relief  by  medication.  The  larynx  or  trachea 
must  be  opened,  or  the  method  of  scarification,  as  practised  by  Dr.  Gurdon 
Buck,  must  be  resorted  to.  Dr.  Buck's  method  consists  in  introducing  a 
curved  bistoury,  properly  guarded,  into  the  mouth,  carrying  it  below  the 
epiglottis  guided  by  the  left  index-finger,  and  scarifying  on  both  sides,  so 
as  to  give  exit  to  the  effused  liquid.  The  scarification  may  be  repeated  if 
required.1 

My  personal  observation  of  Dr.  Buck's  operation  is  based  on  a  single 
case,  in  which  it  was  employed  by  a  surgical  colleague  at  a  moment's 
notice,  and  without  the  advantage  of  a  prior  acquaintance  with  it.  The 
difficulty  in  the  way  of  its  performance  is  greater  than  might  be  supposed 
without  a  trial  of  it.  The  increase  of  the  suffering  for  want  of  breath 
caused  by  introducing  the  fingers  into  the  mouth,  the  movements  of  the 
larynx  incident  to  the  labored  breathing,  and  the  acts  of  vomiting  which 
are  excited,  render  it  not  easy  to  deliberately  scarify  the  cedematous  parts. 
In  the  case  referred  to,  the  result  was  unfortunate.  The  tumors  were  not 
sufficiently  scarified,  but  wounds  were  made  which  led  to  hemorrhage  and 
the  flow  of  blood  into  the  air-tubes.  Tracheotomy  was  subsequently  per- 

1  Vide  Trans.  Am.  Med.  Association,  vols.  i.  and  iv.  Several  cases  successfully 
treated  by  this  method  are  reported  by  Dr.  Buck. 


SPASM    OF    THE    GLOTTIS.  279 

formed,  but  too  late  to  save  the  patient.  The  case  is  referred  to  in  order 
to  enforce  the  importance  of  being  prepared  to  meet  with  more  difficulty 
than  might  be  anticipated.  Without  assuming  to  adjudicate  in  a  matter 
which  is  purely  surgical,  I  am  disposed  to  think  that  the  simpler,  as  well 
as  the  more  effectual,  operation  is  to  open  the  larynx  or  trachea.  Niemeyer 
states  that  in  some  cases  the  finger-nail  will  suffice  to  open  the  oedematous 
tumors. 

A  case  at  Bellevue  Hospital  exemplified  the  importance  of  opening  the 
trachea  before  the  obstruction  threatens  immediate  death.  A  patient  was 
sull'cring  considerably  from  difficulty  of  breathing,  but  it  was  decided  not 
sufficiently  to  require  tracheotomy.  The  House  Physician,  however,  made 
every  preparation  to  perform  the  operation  at  an  instant's  notice.  Sud- 
denly the  difficulty  of  breathing  increased,  and  the  physician  was  in  a  few 
moments  at  the  bedside,  but  too  late  to  save  the  patient.  The  liability  to 
a  very  rapid  increase  of  obstruction  proving  quickly  fatal,  is  to  be  con- 
sidered in  deciding  upon  the  propriet}^  of  opening  the  trachea.  The  opera- 
tion may  be  advisable,  as  a  precautionary  measure,  even  if  life  be  not  at 
the  moment  threatened,  when  the  practitioner  cannot  remain  with  or  near 
the  patient  until  danger  is  passed. 

(Edema  of  the  glottis  very  rarely,  if  ever,  occurs  in  infancy  or  child- 
hood, the  reason  probably  being  that  the  areolar  tissue  at  the  situation 
where  the  oedema  occurs  is  less  abundant  and  loose  in  young  subjects  than 
after  puberty. 

Spasm  of  the  Glottis. 

Spasm  of  the  glottis  is  an  important  element  in  most  of  the  affections 
of  the  larynx  which  have  been  considered.  To  this  element  are  attribu- 
table the  croupal  cough  and  the  paroxysms  or  exacerbations  of  dyspnoea 
in  simple  acute,  and  subacute  laryngitis  in  children,  and  in  larygitis  with 
exudation.  But  spasm  of  the  glottis  occurs  as  a  functional  affection,  that  is, 
irrespective  of  inflammation  or  lesions  within  the  larynx.  It  is  an  element 
of  several  of  the  functional  affections  of  the  nervous  system  (neuroses)  to 
be  hereafter  considered,  namety,  in  hysteria,  epilepsy  and  epileptoid  con- 
vulsions and  tetanus.  Occurring  independently  of  these  connections,  it 
may  be  reckoned  among  the  functional  affections  of  the  larynx. 

Spasm  occurs  in  young  children,  affecting  the  respiration  without  indu- 
cing cough.  This  is  the  pathological  condition  when  infants  are  said  to 
have  fits  of  "  holding  the  breath."  Respiration  is  arrested  until  the  face 
becomes  congested  and  livid,  and,  when  the  spasm  relaxes,  the  inspiration 
may  be  sonorous,  as  in  pertussis.  In  some  children  these  paroxysms 
occur  more  or  less  frequently.  They  are  sometimes  accompanied  by  car- 
po-pedal  spasm.  Convulsions  may  occur.  Death  may  take  place  in  a 
prolonged  paroxysm,  or  in  consequence  of  repeated  paroxysms  in  rapid 
succession.  I  have  known  an  instance  of  this  kind.  The  affection  is  com- 
monly known  as  laryngismus  stridulus.  From  a  supposed  connection 
with  persisting  enlargement  of  the  thymns  gland  after  birth,  it  has  been 
called  thymic  asthma. 

The  affection  is  purely  neurotic.  It  involves  a  peculiar  susceptibility  to 
spasm  in  the  laryngeal  muscles.  This  susceptibility  may  be  incident  to  a 
certain  period,  as  during  weaning  or  dentition,  but,  in  some  cases,  it  appears 
to  be  an  idiosyncrasy  of  infantile  life.  When  the  predisposition  exists, 
paroxysms  are  liable  to  be  excited  by  various  causes,  acting  physically 
and  mentally.  This  susceptibility  is  sometimes  observed  in  the  different 
children  of  the  same  family,  a  fact  in  confirmation  of  its  innateness. 
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During  a  paroxysm,  it  is  customary  to  employ  means  to  produce  a 
strong  impression  on  the  surface,  as  slapping  the  back  or  sprinkling  cold 
water  on  the  face.  The  treatment  otherwise  involves  the  removal  of  all 
local  causes  of  irritation,  such  as  the  distension  of  the  gums  and  the  reten- 
tion of  fecal  matter,  avoidance  of  causes  inducing  mental  excitement,  and 
measures  to  invigorate  the  system. 

Spasms  of  the  glottis  occurring  in  children  over  two  years  of  age,  accom- 
panied by  laryngeal  irritation  and  cough,  is  a  frequent  affection,  known  as 
spasmodic  croup.  A  child  is  suddenly  attacked  during  the  night,  having, 
perhaps,  gone  to  bed  apparently  in  perfect  health.  The  breathing  is  labored 
and  sonorous,  the  cough  presents,  in  a  marked  degree,  the  shrill,  ringing, 
croupal  character.  Great  alarm  is  produced,  and  the  physician  is  sent  for 
in  urgent  haste.  The  surface  of  the  body  is  cool ;  the  pulse  is  small  and 
perhaps  not  accelerated ;  the  voice  or  cry  is  not  hoarse  nor  husky  as  in 
laryngitis :  the  affection,  in  short,  is  purely  spasmodic.  It  is  unattended 
with  danger.  When  the  violent  symptoms  are  relieved,  the  respiration  is 
found  to  be  unobstructed.  There  is  no  liability  to  its  eventuation  in 
so-called  true  croup,  that  is,  to  laryngitis  with  exudation.  It  is  to  be 
discriminated  from  the  latter  affection.  The  points  involved  in  this  dis- 
crimination are  as  follows :  the  abruptness  of  the  attack,  which  is  not  pre- 
ceded by  symptoms  denoting  laryngitis  ;  the  violence  of  the  attack,  in  this 
respect  differing  from  so-called  true  croup  ;  the  absence  of  hoarseness  or 
huskiness  of  the  voice,  of  febrile  movement,  and  of  exudation  in  the  lar- 
ynx ;  and,  finally,  the  speedy  and  complete  relief.  The  paroxysms  may 
return  for  two  or  more  successive  nights. 

The  treatment  consists  of  a  mild  emetic,  if  there  be  reason  to  suppose 
that  the  stomach  is  overloaded,  a  hot  foot-bath,  and  warm  fomentations  to 
the  neck.  These  measures  are  uniformly  successful.  The  treatment  of 
these  cases  is  sometimes  needlessly  active,  under  the  impression  that  a  se- 
rious affection  is  threatened  ;  and  practitioners  are  apt  to  congratulate 
themselves  and  the  friends  of  the  patient  on  their  success  in  preventing 
true  croup. 

Spasm  of  the  glottis  may  occur  as  a  functional  affection  in  the  adult. 
It  is  occasionally  incidental  to  hysteria,  and  may  simulate,  as  regards 
some  of  the  symptoms,  laryngitis,  or  oedema  of  the  glottis.  The  diag- 
nostic points  are  as  follows :  The  coexistence  of  hysterical  phenomena ; 
the  absence  of  huskiness  or  hoarseness  of  the  voice ;  intermittency  of  the 
difficulty  of  breathing ;  the  speedy  relief  obtained  by  anodyne  remedies, 
and  the  sudden  development  of  the  affection.  I  have  been  consulted  in 
several  cases  in  which  spasm  of  the  glottis  occurred  in  male  adults  without 
any  evidence  of  disease  within  the  larynx  or  intra-thoracic  disease. 

The  measures  of  treatment  are  anodyne  or  antispasmodic  remedies  for 
immediate  relief,  and  afterward  those  indicated  by  the  general  condition, 
and  which  are  employed  in  analogous  nervous  'affections. 

Spasm  of  the  glottis  may  be  occasioned  by  irritation  of  the  recurrent 
laryngeal  nerve  from  the  pressure  of  a  tumor  or  other  causes.  It  is  one 
of  the  symptoms  of  aortic  aneurism,  and,  occurring  in  a  person  over  forty 
years  of  age,  should  always  excite  a  suspicion  of  aneurism.  I  have  re- 
ported a  case  of  aortic  aneurism  in  which  the  life  of  the  patient  was  de- 
stroyed by  frequently  recurring  paroxysms  of  laryngeal  spasm.1 

1  American  Medical  Times,  1864. 
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Nervous  Cough. 

The  term  nervous  cough  is  used  to  designate  a  neuropathic  disorder 
eh:ir:ictiirized  by  a  dry,  peculiar  cough  occurring  without  laryngitis,  bron- 
chitis, or  any  pulmonary  affection.  It  may  be  noticed  with  propriety 
among  laryngeal  affections,  inasmuch  as  the  distinctive  character  of  the 
cough  relates  to  the  larynx.  In  most  of  the  cases  which  I  have  seen,  the 
cough  has  had  a  peculiar  barking  tone  ;  and  the  pitch  has  been  low,  snow- 
ing that  the  glottis  was  dilated  at  the  instant  of  coughing.  In  some  cases, 
however,  the  tone  is  shrill,  and  the  quality  of  sound  croupal,  showing 
spasm  of  the  glottis.  In  a  case  recently  under  observation,  the  cough 
consisted  of  a  single,  short,  hoarse  bark,  often  repeated  several  times  in  a 
minute.  The  cough  is  sometimes  in  paroxysms,  having  a  resemblance  to 
those  of  whooping-cough.  The  peculiar  sound  of  the  cough,  together  with 
its  frequent  recurrence,  and  sometimes  its  violence,  renders  it  distressing 
to  those  whose  sympathies  are  excited,  and  annoying  to  others. 

This  disorder  rarely,  if  ever,  occurs  in  males.  It  is  often  associated 
with  more  or  less  of  the  symptoms  embraced  under  the  name  hysteria. 
The  cough  has  been  called  tussis  hysterica,  and  it  is  usually  included,  by 
medical  writers,  among  the  diversified  hysterical  manifestations.  It  occurs 
chiefly  in  young  chlorotic  females.  I  have  known  it  to  occur  before  the 
age  of  puberty.  It  is  apt  to  persist  for  a  considerable  period. 

The  diagnosis  is  to  be  based  on  the  peculiarity  of  the  cough ;  its  dryness, 
except  that  the  acts  of  coughing,  if  frequent  and  violent,  may  occasion 
some  mucous  expectoration,  and  the  negative  result  of  a  careful  physical 
exploration  of  the  chest.  The  diagnosis  is  strengthened,  on  the  one  hand, 
by  the  coexistence  of  anaemia,  and  of  hysterical  phenomena,  and,  on  the 
other  hand,  by  the  absence  of  rational  symptoms  pointing  to  tuberculosis. 

The  indications  for  treatment  relate  to  anosmia,  if  it  exist,  and  to  other 
morbid  conditions  affecting  the  nervous  system.  Tonic  remedies,  a  nutri- 
tious diet,  out-of-door  life,  and,  in  a  word,  invigorating  measures  are  in- 
dicated. In  addition  to  chalvbeates,  quinia,  small  doses  of  strychnia,  and 
the  preparations  of  zinc  may  be  mentioned  as  appropriate  remedies. 
Hygienic  measures,  however,  are  of  the  first  importance.  A  change  of 
climate  is  sometimes  advisable,  if  other  measures  fail.  A  sea-voyage 
proved  effective,  in  a  case  under  my  observation,  after  a  long  persistence 
of  the  cough  in  spite  of  various  measures  of  treatment.  As  palliatives  for 
the  cough,  antispasmodic  remedies  may  be  prescribed,  but  opiates  are  not 
advisable. 

Nervous  Aphonia. 

Loss  of  voice,  or  aphonia,  is  incidental  to  the  several  varieties  of  laryn- 
gitis which  have  been  considered.  Hut  it  occurs  when  not  dependent 
either  on  inflammation  or  lesions  within  the  larj-nx ;  in  other  words,  as  a 
functional  affection.  It  is  then  known  as  nervous  aphonia.  The  loss  of 
voice  is  due  to  paralysis  affecting  the  nerve  of  phonation,  viz.,  the  spinal 
accessory.  The  affection  is  limited  to  the  voluntary  movements  of  the 
laryngeal  muscles,  the  reflex  movements  involved  in  respiration  being 
unaffected. 

This  form  of  aphonia  is  met  with  not  infrequently  in  females,  and  is 
usually  associated  with  more  or  less  of  the  phenomena  embraced  under 
the  name  hysteria.  As  a  purely  neurotic  affection,  that  is,  not  dependent 
on  any  lesion  of  the  nervous  system,  it  must  be  extremely  rare  in  the  male 
sex.  A  distinction  is  to  be  made  between  loss  of  voice  and  loss  of  speech, 
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the  latter  occurring  in  a  certain  proportion  of  the  cases  of  hemiplegia,  and 
dependent,  not  on  the  loss  of  power  to  produce  vocal  sounds,  but  on  either 
a  defect  in  articulation  or  the  loss  of  memory  of  words.  Aphonia  occurs 
from  pressure  on  the  recurrent  laryngeal  nerve  of  an  aneurismal  or  other 
tumor,  and  the  loss  of  voice  should  direct  attention  to  this  as  a  possible 
or  probable  cause. 

The  diagnosis  of  nervous  aphonia  may  be  made  by  attention  to  the 
character  of  the  whispered  voice  ;  the  patient  speaks  in  a  pure,  soft  whis- 
per, without  effort.  On  the  contrary,  if  the  aphonia  be  due  to  laryngitis, 
the  whisper  is  stridulous  or  husky  and  labored.  Moreover,  in  aphonia  due 
to  laryngitis  there  is  more  or  less  cough  and  expectoration,  symptoms 
generally  absent  in  nervous  aphonia.  As  the  question  is  usually  to  decide 
between  nervous  aphonia  and  chronic  laryngitis,  and  as  the  latter  affection 
is  generally  associated  with  pulmonary  tuberculosis,  the  absence  of  the 
symptoms  and  signs  of  the  latter  disease  will  serve  to  confirm  the  diag- 
nosis. Examination  with  the  laryngoscope  will  corroborate  the  diagnosis 
by  showing  that  the  larynx  is  free  from  lesions ;  and  the  absence  or  the 
incompleteness  of  movements  of  the  glottis  when  an  effort  to  speak  is  made 
may  be  ascertained  by  inspection. 

Inspection  with  the  laryngoscope  shows  that  the  paralysis  may  be 
bilateral  or  unilateral ;  and  that  the  different  muscles,  namely,  the  adduc- 
tors and  abductors,  the  tensors  and  the  laxors,  may  be  affected  separately. 
Unilateral  paralysis,  of  course,  points  to  some  cause  affecting  the  accessory 
nerve  on  one  side  only,  and  it  is  especially  suggestive  of  an  aneurismal 
tumor  pressing  upon  one  of  the  recurrent  laryngeal  nerves. 

If  the  aphonia  be  purely  neurotic,  in  other  words,  involving  no  lesion  of 
the  nervous  centres,  nor  pressure  on  either  the  par  vagum  or  the  recur- 
rent laryngeal  nerve,  recovery  may  be  expected  after  a  duration  of  the 
affection  varying  much  in  different  cases.  The  voice  is  sometimes  restored 
instantaneously  and  unexpectedly.  I  have  met  with  cases  in  which  re- 
peated attacks  had  occurred. 

Treatment  in  these  cases  should  be  directed  to  the  general  condition ; 
tonic  remedies  and  invigorating  hygienic  measures  are  indicated.  Mode- 
rate counter-irritation  may  be  useful.  Electrization  of  the  laryngeal  mus- 
cles has  been  found  signally  useful.  Both  the  induced  and  the  direct 
current  are  used  with  success.  The  recovery  of  the  voice  sometimes 
follows  a  single  application,  or  even  a  single  electrical  shock;  but,  in 
some  cases,  the  treatment,  to  be  successful,  must  be  continued  for  several 
•weeks.  In  some  of  the  cases  in  which  electricity  at  once  effects  a  cure, 
there  is  reason  to  think  that  the  success  is  due  to  a  moral  influence.  Dr. 
Henry  K.  Oliver  has  found  the  following  method  of  manipulation  success- 
ful in  several  cases :  The  wings  of  the  thyroid  cartilage,  in  their  posterior 
and  upper  part,  are  to  be  compressed  by  the  thumb  and  forefinger,  the 
patient  being  instructed,  at  the  same  time,  to  make  an  effort  to  speak.  In 
his  cases  a  feeble  voice  sound,  after  a  little  time,  was  produced,  and  this 
was  followed  shortly  by  the  full  restoration  of  the  voice.  He  explains 
the  effect  by  supposing  that  the  approximation  of  the  vocal  cords  from 
the  pressure,  as  it  were,  "  starts  the  machinery  of  the  vocal  apparatus."1 
This  method  is  suited  only  to  cases  of  bilateral  paralysis  of  the  adductors. 
It  may  reasonably  be  conjectured  that  the  efficacy  of  the  method  is  measur- 
ably, at  least,  dependent  on  a  psychical  effect. 

After  a  partial  restoration  of  the  voice,  occurring  either  under  general 
treatment  only,  or  following  local  measures,  complete  recovery  may  be 

1  Vide  Am.  Jour,  of  Mcd.  Sciences,  No.  for  April,  1870. 
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expected  by  systematic  efforts  of  speech,  in  the  same  way  as  the  control 
of  the  will  over  other  paralyzed  muscles  is  effected  by  means  of  persistent 
voluntary  exercise.  Commencing  with  the  vowels  most  easily  spoken, 
the  practice  should  extend  to  those  more  difficult  of  utterance,  then  to 
consonants  and  words  of  one  syllable,  and  finally  to  sentences.  A  case 
has  been  related  to  me  in  which  aphonia  had  existed  for  several  3*ears, 
and  the  patient,  a  female,  was  promptly  cured  by  taking  a  quantity  of 
spirit  sufficient  to  produce  inebriation.  The  patient's  habits  were  tem- 
perate, and  this  was  advised  as  a  curative  measure  by  her  physician,  who 
had  heard  of  a  cure  having  been  thus  effected  in  another  case. 

Morbid  Growths. 

The  laryngeal  mucous  membrane,  especially  at  the  vocal  cords,  is 
sometimes  the  seat  of  morbid  growths  in  the  form  of  warty  vegetations, 
or  tumors,  which  are  generally  epithelial,  but  sometimes  fibro-cellular, 
either  sessile  or  pedunculated,  the  latter  called  polypi ;  these  occasion  in- 
convenience, suffering,  and  death,  by  producing  obstruction.  Surgical 
interference  becomes  necessary  when  the  obstruction  is  sufficient  to  en- 
danger life.  A  tube  may  be  worn  in  the  trachea  for  an  indefinite  period. 
In  a  case  in  which  a  permanent  artificial  opening  becomes  necessary,  it 
may  be  a  question  whether  a  large  fistulous  orifice  might  not  be  estab- 
lished, rendering  the  tracheal  tube  unnecessary.  As  bearing  on  this 
question,  the  following  case  is  of  interest.  A  patient,  aged  about  forty, 
admitted  into  one  of  my  wards  in  Bellevue  Hospital,  suffering  from  the 
effects  of  a  debauch,  had  a  fistulous  orifice  in  the  anterior  portion  of  the 
trachea  large  enough  to  admit  the  end  of  the  forefinger.  This  fistula  fol- 
lowed a  wound  received  in  a  fracas,  and  had  existed  for  seventeen  years. 
It  occasioned  little  or  no  inconvenience  in  respiration.  There  were  no 
symptoms  of  inflammation  or  irritation  of  the  trachea  or  bronchial  tubes, 
and  he  was  entirely  free  from  pulmonary  disease ;  the  only  inconvenience 
which  it  occasioned  was  in  speaking.  In  order  to  direct  a  current  of  air 
through  the  glottis  sufficiently  for  the  production  of  the  voice,  he  was 
accustomed  to  approximate  the  chin  to  the  sternum,  and  in  this  way  he 
was  able  to  close  the  fistula.  The  patient  died  in  hospital  of  delirium  tre- 
mens,  and  the  larynx  is  preserved  in  the  hospital  museum.  Cancer  seated 
primarily  in  the  larynx  is  rare;  the  disease,  in  the  cases  in  which  this  part 
becomes  affected  by  it,  generally  originating  in  the  oesophagus  or  in  the 
neck  exterior  to  the  larynx.  The  la^ngoscope  has  proved  to  be  of  great 
practical  value  in  determining  the  existence,  situation,  size,  and  character 
of  morbid  growths  within  the  lar}rnx,  and  in  facilitating  surgical  operations 
for  their  removal  through  the  laryngeal  aperture. 
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CHAPTER  X. 

PULMONARY  TUBERCULOSIS. 

Definition  and  Scope  of  the  Term  Pulmonary  Tuberculosis-Anatomical  Characters— Clinical 
History— Pathological  Character— Causation. 

/CERTAIN  changes  in  nomenclature  recently  proposed,  and  to  some  ex- 
\J  tent  adopted,  render  necessary  an  explanation  of  what  is  meant  by  the 
term  pulmonary  tuberculosis.  As  stated  in  the  first  part  of  this  work, 
some  pathologists,  taking  as  a  point  of  departure  histological  observations, 
propose  to  restrict  the  name  tubercle  to  the  bodies  known  as  gray  tubercles, 
semi-transparent  granulations,  etc.  (vide  page  3G)  ;  and  to  apply  the  term 
pneumonia  to  the  affection  characterized  by  the  presence  of  the  product 
commonly  known  as  yellow  or  infiltrated  tubercle ;  and  in  order  to  dis- 
tinguish the  latter  from  other  forms  of  pneumonitis,  various  adjectives 
have  been  proposed,  such  as  tuberculous,  lobular,  disseminated,  cheesy, 
catarrhal,  etc.  The  term  pulmonary  tuberculosis  has  hitherto  embraced 
the  affection  to  which  has  been  of  late  applied  the  name  pneumonia  with 
these  various  prefixes.  I  shall  continue  in  the  fourth  edition  of  this  work, 
as  in  the  previous  editions,  to  use  the  term  in  the  comprehensive  sense  just 
stated.  Without  any  qualifying  prefix,  it  is  considered  as  denoting  a 
chronic  affection.  A  rare  variety  of  tuberculous  disease  is  distinguished  as 
acute  pulmonary  tuberculosis.  This  will  be  noticed  after  having  considered 
the  common  form  of  tuberculous  disease.  Popularly,  the  affection  is  known 
as  consumption,  or,  sometimes,  the  decline,  names  which  are  significant  in 
view  of  the  wasting  of  the  body  which  attends  its  march,  but  yet  not  dis- 
tinctive, inasmuch  as  progressive  emaciation  belongs  to  the  history  of  other 
affections.  The  name  phthisis,  or  phthisis  pitlmonalis,  has  the  same  sig- 
nificance, that  is,  expressing  wasting  or  emaciation,  and  is  open  to  the 
same  objection.  Of  the  diseases  which  afflict  the  human  family,  this  is 
one  of  the  most  important,  prevailing,  more  or  less,  in  every  quarter  of  the 
globe,  and  occasioning,  exclusive  of  those  which  prevail  epidemically  or 
endemically,  a  larger  proportion  of  deaths  than  any  other  disease.  Statis- 
tics show  that  of  the  population  of  England,  France,  Germany,  and  Kussia, 
amounting  to  two  hundred  and  thirty  millions,  the  annual  deaths  from  this 
disease  are  eight  hundred  and  sixty-nine  thousand  ;  and  that  of  the  people 
inhabiting  the  globe,  amounting  to  nine  hundred  and  sixty-eight  millions, 
three  millions  die  each  year  with  this  disease.1 

ANATOMICAL  CHARACTERS. — For  an  account  of  the  morbid  products 
known  as  the  gray  and  the  yellow  tubercle,  the  reader  is  referred  to  Part 
First  of  this  work  (vide  p.  3(5).  The  differential  characters  belonging  to 
these  two  products  are  there  given,  and  certain  questions,  concerning  the 
relationship  existing  between  them,  briefly  considered.  The  pathological 
interest  of  these  questions  is  greater  than  their  apparent  practical  import- 
ance. In  general,  gray  tubercles,  and  the  so-called  yellow  tuberculous 
infiltration  (tuberculous  pneumonia),  are  associated,  the  relative  proportion 

Dr.  Schnepp,  in  Archives  de  Medicine.    Juin,  1805. 
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of  each,  as  regards  quantity,  varying  much  in  different  cases.  In  chronic 
pulmonary  tuberculosis,  the  latter  product,  that  is,  the  tuberculous  infiltra- 
tion, is  especially  important,  for  it  is  this  which,  from  its  amount,  the 
changes  which  it  undergoes,  and  the  destruction  of  pulmonary  tissue  to 
which  it  leads,  is  the  chief  source  of  danger  so  far  as  concerns  the  local 
pulmonary  conditions. 

As  regards  the  amount  of  morbid  products,  pulmonary  tuberculosis  varies 
much  at  the  outset,  in  different  cases.  Different  cases  also  differ  much  as 
regards  their  progressive  accumulation.  In  some  cases  an  increase  goes 
on  steadily,  that  is,  without  intermission  ;  in  other  cases,  after  a  certain 
amount,  there  is  no  further  increase  for  an  indefinite  period.  Not  infre- 
quently products  occur,  as  it  were,  in  successive  crops,  at  epochs  more  or 
less  remote.  In  some  cases  they  are  disseminated  in  nodules,  or  tubercles, 
of  small  or  moderate  size.  In  other  cases  the  nodules,  at  first  isolated,  be- 
come aggregated  by  accretion,  multiplication,  and  coalescence,  forming 
irregular  masses  of  considerable  size. 

They  are  situated  first  at  or  near  the  apex  of  one  lung,  in  the  vast  ma- 
jority of  cases,  and  in  the  progress  of  the  affection  they  extend  downwards, 
more  or  less,  towards  the  base  ;  but,  sooner  or  later,  they  occur  at  or  near 
the  apex  of  the  other  lung,  thence  extending  downward.  Different  collec- 
tions of  cases  analyzed  in  order  to  determine  whether  the  right  or  left  lung 
is  most  liable  to  be  first  affected,  have  furnished  discrepant  results,  show- 
ing that  there  is  no  fixed  law  with  respect  to  this  point.  Exceptionally, 
the  affection  commences  at  the  base  and  extends  upward.  These  excep- 
tional cases  are  exceedingly  rare  ;  of  4,530  cases  analyzed  with  reference 
to  this  point  by  Pollock,  the  affection  commenced  at  the  base  in  sixy-four. 

In  the  early  period  of  the  disease,  there  is  a  marked  difference  in  differ- 
ent cases  in  respect  of  the  latency  of  the  affection.  In  some  cases  the 
tuberculous  products,  although  considerable,  occasion  but  little  local  dis- 
turbance ;  in  other  cases  they  cause  irritation  and  inflammation  in  the  sur- 
rounding tissues.  Circumscribed  bronchitis  occurs  sooner  or  later,  and 
is  more  or  less  marked.  Inflammation  of  the  parenchyma,  extending  over 
a  limited  number  of  lobules  (circumscribed  pneumonitis),  is  incidental  to 
the  deposit  in  some  cases,  increasing,  for  a  time,  the  degree  and  extent  of 
solidification,  and  sometimes  contributing  to  the  breaking  down  of  the 
pulmonary  structures.  The  parenchymatous  inflammation  now  referred  to 
does  not  differ  from  ordinary  pneumonitis.  As  in  the  latter,  the  exuda- 
tion within  the  air-cells  may  be  absorbed  and  sometimes  disappears  rapidly. 
It  is,  of  course,  to  be  understood  that  the  yellow  tuberculous  product  to 
which  some  pathologists  of  late  apply  the  name  chronic  pneumonia  is  not 
now  referred  to.  Chronic  or  interstitial  pneumonitis  is  also  a  frequent 
contingent  affection,  increasing,  more  or  less  in  degree  and  extent,  the 
solidification  of  lung.  Tuberculous  collections  are  not  infrequently  sur- 
rounded with  dense  tissue,  or,  as  it  were,  encysted,  as  a  result  of  intersti- 
tial inflammation.  A  result  of  the  latter  is  sometimes  the  production  of 
cavities  by  dilatation  of  the  bronchial  tubes.  Attacks  of  circumscribed 
pleuritis  occur  almost  invariably.  They  may  occur  early  in  the  history  of 
the  affection.  They  may  recur  at  variable  periods,  leading  to  the  exuda- 
tion of  lymph,  without  liquid  effusion,  and  to  adhesion  of  the  pleural  sur- 
faces, by  means  of  intervening  organized  membrane.  The  occurrence  of 
successive  attacks  of  dry  circumscribed  pleuritis  explains  the  firm  atach- 
ment,  which  is  generally  found  in  examinations  after  death,  of  the  pleuritic 
surfaces  over  portions  of  the  lungs  corresponding  to  the  sites  of  the  tuber- 
culous collections.  Diminished  volume  of  the  affected  portions  of  the 
lungs  due  to  collapse  of  pulmonary  lobules  and  interstitial  pneumonitis  are 
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incidental  to  the  affection,  even  before  softening  of  the  tuberculous  collec- 
tions has  taken  place.  Emphysema  of  more  or  less  of  the  lobules  in  prox- 
imity to  the  tuberculous  collections,  is  another  morbid  condition  not  infre- 
quently observed. 

Softening,  the  discharge  of  liquefied  tubercle  by  ulceration  into  the  bron- 
chial tubes,  and  its  expectoration,  take  place  after  a  period  which  varies 
much  in  different  cases.  The  affection  has  now  advanced  to  the  formation 
of  cavities.  "When  the  tuberculous  collections  first  formed  have  in  this 
way  been  removed,  those  of  a  subsequent  date  are  undergoing  softening, 
and  at  length  are,  in  like  manner,  removed.  Hence,  as  the  affection  pro- 
gresses, new  cavities  are  formed.  In  examinations  after  death,  cases  differ 
much  as  regards  the  number  and  size  of  the  tuberculous  cavities.  The 
greater  part  of  the  upper  lobe  of  one  lung,  and  sometimes  of  both  lungs, 
may  be  converted  into  a  single  cavity  or  a  series  of  cavities.  These  cavi- 
ties are  generally  irregular  in  form,  with  ridges  of  pulmonary  tissue  and 
depressions,  and  hence  they  are  distinguished  as  anfractuous.  IS'ot  infre- 
quently they  are  traversed  by  bands  of  pulmonary  tissue,  containing  blood- 
vessels, and  the  rupture  of  these  is  the  source  of  the  hemorrhage  which 
occurs  in  certain  cases.  The  cavities  become  lined  with  a  membrane  which 
is  thick  and  dense  in  proportion  to  their  age.  The  destruction  of  lung  is, 
of  course,  in  proportion  to  the  number  and  size  of  the  cavities,  and  their 
formation  leads  to  a  still  further  reduction  of  the  volume  of  the  portions 
of  the  lung  in  which  they  are  seated.  Exceptionally,  the  liquefied  tubercle 
is  evacuated  by  ulceration  through  the  pleura,  into  the  pleural  sac,  giving 
rise  to  pleuritis  with  effusion,  and  allowing  the  entrance  of  air,  thus  caus- 
ing pneumo-hydrothorax.  The  adhesions  resulting  from  the  successive 
attacks  of  dry  circumscribed  pleuritis  are  conservative  as  regards  protect- 
ing against  this  accident  which  occurs  in  only  a  small  proportion  of  cases. 

A  simple  and  convenient  division  of  this  affection  into  stages  is  based 
on  the  marked  difference,  as  regards  the  anatomical  characters,  before  and 
after  the  formation  of  cavities.  The  first  stage  embraces  the  period  during 
which  the  tuberculous  products  accumulate  and  soften,  up  to  the  evacua- 
tion in  a  liquefied  state.  The  second  stage  extends  from  the  time  when 
cavities  are  formed  to  the  termination  of  the  affection.  A  stage  of  soften- 
ing, distinct,  on  the  one  hand,  from  the  period  during  which  the  products 
are  solid  or  semi-solid,  formerly  called  crude  tubercle,  and,  on  the  other 
hand,  from  the  cavernous  stage,  is  superfluous,  for  the  existence  of  such 
a  stage  cannot  be  predicated  with  any  degree  of  certainty  on  either  S3'mp- 
toms  or  signs.  As  regards  the  two  stages,  viz.,  before  and  after  excava- 
tion, it  is  to  be  borne  in  mind  that  frequentty,  if  not  generally,  both  are 
represented  at  the  same  time  in  different  portions  of  the  lungs.  After 
cavities  have  been  formed  in  certain  portions,  more  recent  collections  in 
other  portions  are  still  either  crude  or  undergoing  the  process  of  softening. 

In  this  division  into  two  stages,  it  is  assumed  that  the  affection  goes  on 
to  the  formation  of  cavities.  This,  unhappily,  is  the  rule ;  yet,  exceptions 
to  the  rule  are  not  very  infrequent.  If  the  tuberculous  products  be  dis- 
posed in  small,  disseminated  nodules  or  tubercles,  they  may  be  absorbed. 
In  some  cases  the  animal  constituents  of  the  deposit  are  absorbed,  leaving 
the  mineral  portion,  and  the  latter  become  hard  calcareous  bodies  which 
may  remain  imbedded  in  the  lung,  or,  ulcerating  into  the  bronchial  tubes, 
they  are  expectorated.  In  these  modes  a  cure  of  the  local  affection  takes 
place  in  a  certain  proportion  of  cases.  But  a  cure  may  also  take  place 
after  the  affection  has  gone  on  to  the  second  stage.  It  is  well  ascertained 
that  cavities,  even  of  considerable  size,  may  gradually  contract,  and,  at 
length,  perfectly  cicatrize.  In  some  cases  in  which  cicatrization  does  not 
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take  place,  cavities  become  lined  with  a  non-secreting  membrane,  and  they 
may  ivinaiii  nearly  innocuous  for  an  indefinite  period. 

Some  writers  have  recognized,  as  a  stage  of  the  disease,  a  period  ante- 
rior to  the  tuberculous  deposit,  which  has  been  called  the  pre-tuberculous 
stage.  It  has  been  supposed  that  such  a  stage  may  be  determinable  by 
symptoms  and  signs.  That  both  a  general  and  local  morbid  condition 
precede  the  deposit  can  hardly  be  doubted,  but  that  anatomical  changes 
take  place,  which  are  represented  by  symptomatic  phenomena,  and  which 
may  be  appreciated  by  physical  exploration,  cannot  be  considered  as  estab- 
lished by  clinical  observation. 

CLINICAL  HISTORY. — In  sketching  the  clinical  history  of  this  affection, 
the  symptoms  attending  the  development  and  the  first  stage,  will,  in  the 
first  place,  claim  attention. 

The  affection  is  often  remarkably  insidious  in  its  development.  In  a 
certain  proportion  of  cases  the  pulmonary  symptoms  are  preceded,  for 
several  weeks  or  months,  by  deteriorated  general  health,  as  denoted  by 
loss  of  weight,  impaired  muscular  strength,  and  a  pallid  aspect.  These 
premonitions,  however,  are  not  constant,  and,  if  they  exist,  are  rarely  suf- 
ficiently marked  to  excite  the  attention  of  the  patient  or  others.  It  has 
been  stated  by  James  Clark,  Bennett,  Tweedy,  Todd,  and  others,  that 
certain  dyspeptic  ailments  are  apt  to  precede  the  development  of  the  affec- 
tion. If  this  be  so,  the  ailments  are  not,  as  a  rule,  of  a  striking  character. 
In  a  pretty  large  proportion  of  cases,  the  pulmonary  symptoms  which 
may  be  considered  as  denoting  the  tuberculous  affection,  are  neither  pre- 
ceded nor  accompanied  by  ailments  of  any  description  which  lead  the 
patient  to  suspect  the  existence  of  any  disease.  In  the  majority  of  cases, 
when  the  patient  first  comes  under  the  cognizance  of  the  physician,  the 
previous  history  renders  it  probable  that  the  affection  has  existed  for 
several  weeks,  or,  perhaps,  months. 

Of  the  pulmonary  symptoms,  the  first  which  occurs  is  cough.  Unless 
the  affection  be  developed  coincidently  with  an  attack  of  bronchitis,  which 
is  not  common,  the  cough  is,  at  first  and  for  some  time,  slight,  dry,  hack- 
ing, and  perhaps  excites  little  or  no  attention.  Occasionally,  however,  it 
is,  from  the  outset,  a  prominent  symptom.  The  expectoration,  for  some 
time  wanting,  is  at  first  small,  and  consists  of  foamy  or  glairy  mucus. 
It  progressively  increases,  becoming  gradually  more  or  less  abundant,  and 
at  length  solid  and  opaque.  These  symptoms  proceed  from  irritation  and 
circumscribed  bronchitis.  Haemoptysis  frequently  takes  place  shortly 
after  the  occurrence  of  cough  and  expectoration.  In  some  cases  it  pre- 
cedes these  symptoms.  It  is  often  the  event  which  first  excites  any  ap- 
prehension of  serious  disease,  and  leads  the  patient  to  seek  medical  advice. 
If  cough  and  expectoration  have  existed  for  some  time  prior  to  this  event, 
the  patient  had  not  heeded  them,  thinking  they  were  due  to  a  slight  cold, 
and  that  they  would  shortly  disappear. 

Pain  in  the  chest  does  not  belong  to  the  tuberculous  affection  per  se. 
Pain,  however,  is  apt  to  occur,  at  times,  more  or  less  frequently,  during 
the  first  stage  of  the  disease,  being  due  to  the  circumscribed  pleuritis  to 
which  reference  has  been  made.  The  pain  is  sharp,  lancinating  or  stitch- 
like,  referred  to  the  summit  of  the  chest,  and  frequently  shooting  beneath 
the  scapula.  It  varies  at  different  times  and  in  different  cases  in  severity, 
being  rarely  sufficient  to  keep  the  patient  in  bed  or  even  within  doors,  and 
it  may  continue  for  one,  two,  or  three  days.  In  the  progress  of  the  dis- 
ease, the  pain  in  these  attacks  is  referred  successively  to  both  sides  of  the 
chest,  and  it  may  be  most  severe  and  frequent  on  the  side  in  which  the 
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amount  of  the  tuberculous  affection  is  least.  These  attacks  are  frequently 
considered  by  patients  to  be  rheumatic  or  neuralgic.  They  possess  con- 
siderable diagnostic  significance,  but  they  are  of  very  little  importance  as 
indicating  gravity  or  progress  of  the  disease.  Intercostal  neuralgia  occa- 
sionally occurs  in  tuberculous  patients,  and  is  to  be  distinguished  by  the 
diagnostic  points  which  have  been  presented  in  treating  of  that  affection.1 
The  respirations  are  usually  increased  in  frequency,  and  the  increase, 
other  things  being  equal,  is  in  proportion  to  the  amount  of  the  tubercu- 
lous products.  This  symptom  may  not  attract  the  notice  of  the  patient. 
It  is  apparent  especially  on  exercise.  It  is  rarely  the  case  that  suffering 
from  dyspnoea  is  experienced,  and  to  ascertain  the  existence  of  this  symp- 
tom, it  may  be  necessary  for  the  physician  to  observe  for  himself,  and  not 
trust  to  the  statement  of  the  patient.  Even  when,  owing  to  the  amount 
of  tuberculous  products,  and  the  rapidity  with  which  they  have  been  de- 
veloped, lividity  is  marked,  dyspnoea  is  not  always  complained  of. 

Among  other  than  pulmonary  symptoms,  the  condition  of  the  circula- 
tion, as  represented  by  the  pulse,  holds  an  important  place.  During  the 
first  stage,  more  or  less  acceleration  of  the  pulse  is  the  rule,  and  this 
acceleration,  although  not  great,  is  an  important  symptom  in  a  diagnostic 
point  of  view.  The  amount  of  acceleration  differs  much  in  different  cases. 
In  general,  the  frequency  of  the  pulse  is  in  proportion  to  the  activitj-  of 
the  tuberculous  affection.  If  the  pulse  be  habitually  frequent,  the  disease 
will  be  likety  to  be  rapidly  progressive.  A  certain  proportion  of  cases 
are  characterized  by  frequency  of  the  pulse,  which  is  also  quick,  vibratory, 
and  compressible,  qualities  denoting  morbid  activity,  but  diminished 
power,  of  the  contractions  of  the  left  ventricle.  In  these  cases  the  career 
of  the  disease  is  apt  to  be  short,  the  products  progressively  accumulating 
and  running  rapidly  through  their  changes. 

The  temperature,  as  determined  by  the  thermometer  in  the  axilla,  as  a 
rule,  is  more  or  less  raised  in  proportion  as  the  tuberculosis  is  progres- 
sive. The  thermometer  is  thus  useful  by  aiding  in  the  diagnosis  of  tuber- 
culous disease,  and  if  the  diagnosis  be  not  doubtful,  by  affording  evidence 
of  the  disease  being  progressive  or  otherwise.  When  it  is  a  question  as 
to  the  diagnosis,  increase  of  animal  heat  is  evidence  for,  and  absence  of 
any  increase  of  heat  is  evidence  against,  the  existence  of  tuberculosis.  In 
well-marked  cases  of  tuberculosis  the  amount  of  increase  of  heat  is  a  meas- 
ure of  the  activity  of  the  disease,  whereas  a  normal  temperature  denotes 
that  the  disease  is  non-progressive. 

Daily  febrile  exacerbations,  commonly  called  hectic  fever,  may  occur  in 
the  first  stage.  Toward  evening  the  acceleration  of  the  pulse  is  increased, 
with  increased  heat  of  skin,  and  sometimes  a  marked  sensation  of  burning 
in  the  soles  and  palms ;  the  cheeks  may  present  a  circumscribed  flush,  and 
after  some  hours  the  exacerbation  goes  off  with  perspiration.  The  exacer- 
bation is  sometimes  preceded  by  a  chill.  Chills  also  occur  without  being 
followed  by  notable  febrile  movement.  They  may  be  pronounced  and  ac- 
companied by  some  rigor,  or  they  are  slight  and  transient,  consisting,  in 
some  cases,  of  occasional  shiverings  or  a  sensation  as  if  water  were  trick- 
ling down  the  back.  Well-marked  chills,  followed  by  increased  heat  and 
perspiration,  may  occur  with  such  regularity  that  the  patient  is  supposed 
to  be  affected  with  intermittent  fever,  and,  under  these  circumstances,  if 
the  pulmonary  symptoms  be  slight,  the  affection  of  the  lungs  may  be  for 
some  time  overlooked.  I  suppose  there  are  few  physicians  of  much  expe- 
rience in  situations  where  they  are  liable  to  meet  with  intermittent  fever, 

1  F*de  page  202. 
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who  cannot  recall  cases  in  which  this  error  of  diagnosis  has  been  made. 
Febrile  movement  of  limited  duration  may  be  due  to  an  intercurrent  cir- 
cumscribed pneumonitis  which  is  simple,  that  is,  not  tuberculous  in  char- 
acter. 

As  regards  appetite  and  digestion,  there  is  much  diversity  in  different 
cases,  lu  general,  the  desire  for  food  is  diminished,  and  the  ability  to 
digest  food  impaired.  In  some  cases  there  is  almost  entire  loss  of  appe- 
tite and  even  a  repugnance  to  food.  This  is  an  unfavorable  feature  of  the 
disease.  Disorder  of  digestion  is  sometimes  so  prominent  as  to  appear  to 
be  the  chief  malady.  The  physician  should  be  on  his  guard  against  con- 
sidering the  cough  in  such  cases  as  merely  dyspeptic  or  sympathetic. 
Antipathy  to  fat  is  by  no  means  a  constant  feature  of  tuberculous  cases ; 
some  patients  take  fatty  articles  of  food  freely  without  repugnance  and 
with  relish.  And,  on  the  other  hand,  not  a  few  patients  who  are  not 
tuberculous  have  an  antipathy  to  fat. 

Diarrhoea  occurs,  in  the  first  stage,  in  a  certain  proportion  of  cases.  If 
occasional  only,  it  may  proceed  simply  from  incomplete  digestion ;  but  if 
frequently  recurring  or  persisting,  it  points  to  the  existence  of  a  tubercu- 
lous affection  within  the  intestinal  canal,  usually  seated  in  the  small  in- 
testine. Persisting  or  frequently  recurring  diarrhoea,  accompanied  by 
cough,  if  the  latter  be  never  so  slight,  should  excite  suspicion  of  pulmonary 
tuberculosis,  and  the  existence  of  this  affection  being  ascertained,  a  tuber- 
culous affection  of  the  intestinal  canal,  as  a  secondary  affection,  is  to  be 
inferred.  Diarrhoea  proceeding  from  tuberculous  enteritis  in  an  unfavorable 
symptom,  diminishing  the  prospect  of  improvement.  The  seat  of  the 
affection  is  usually  the  Peyerian  and  solitary  glands.  It  leads  to  ulcera- 
tions  differing  from  those  which  are  characteristic  of  typhoid  fever  in  a  ten- 
dency to  extend  in  a  transverse  direction  and  to  occupy  only  portions  of  the 
elliptical  patches ;  also,  in  having  hardened  and  raised  margins.  Tuber- 
culous ulcerations  are  sometimes  found  in  the  large,  as  well  as  in  the  small, 
intestine,  and  they  may  be  confined  to  the  former.  The  ulcerations  may 
lead  to  circumscribed  peritonitis,  and  the  peritoneal  inflammation  sometimes 
becomes  general.  Perforation  of  the  intestine  occasionally  takes  place, 
giving  rise  to  general  peritonitis,  provided  the  peritoneal  surfaces  over 
the  ulcerated  space  within  which  the  perforation  occurs  have  not  become 
adherent  from  previous  circumscribed  inflammation. 

Impaired  nutrition,  denoted  by  diminished  weight  or  emaciation,  is 
frequently  one  of  the  earliest  symptoms.  As  a  rule,  reduction  in  weight 
continues  so  long  as  the  disease  is  progressive ;  on  the  other  hand,  the 
disease  may  generally  be  considered  as  non-progressive  if  the  patient  be 
not  losing  weight,  and,  still  more,  if  he  be  gaining  in, flesh.  Defect  in  the 
processes  of  assimilation  is  shown  also  by  anaemia,  which,  in  most  cases  of 
pulmonary  tuberculosis,  is  an  early  symptom,  and  frequently  exists  in  a 
marked  degree. 

The  muscular  strength  progressively  diminishes  if  the  disease  be  pro- 
gressive, but  here  there  is  much  variation  in  different  cases.  Patients  are 
rarely  compelled  to  keep  the  bed  in  the  first  stage,  and  they  are  generally 
able  to  be  out  of  doors.  Deficiency  of  breath,  in  some  cases,  precludes  an 
amount  of  active  exercise  or  labor  for  which  muscular  strength  is  suffi- 
ciently retained. 

In  females,  suppression  of  the  menses  is  a  symptom  significant  of  the 
progress  of  the  disease ;  the  menstrual  discharge  diminishes  in  quantity, 
and  generally  becomes  suppressed.  They  are  apt  to  attribute  importance 
to  the  suppression  as  a  cause  of  their  other  ailments.  It  is,  however,  nn 
event  incidental  to  the  tuberculous  disease,  and  does  not  claim  special 
19 
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measures  of  treatment.  Facts  do  not  show  that  suppression  of  the  menses 
from  other  causes  exerts  an  influence  in  the  development  of  tuberculosis. 

This  disease  does  not  tend  directly  to  impair  the  intellectual  faculties. 
The  intellect  frequently  remains  bright  and  active  notwithstanding  the 
progress  of  the  disease.  The  feelings  are  usually  cheerful  and  buoyant. 
Patients  are  hopeful  respecting  their  condition ;  they  depreciate  their 
symptoms,  and  are  reluctant  to  admit  that  the  malady  is  serious.  This 
state  of  mind  sometimes  amounts  to  an  infatuation  which  renders  it  diffi- 
cult to  obtain  from  the  patient  a  fair  accouut  of  the  symptoms,  and  it  is 
necessary  for  the  physician  to  rely  chiefly  on  the  statements  of  others  and 
his  own  observations.  To  such  an  extent  is  tho  absence  of  anxiety  char- 
acteristic of  the  disease,  that  an  opposite  frame  of  mind  militates  some- 
what against  the  supposition  of  the  existence  of  tuberculosis.  Tuberculous 
patients  are  readily  persuaded  that  they  are  improving,  and  hence  they 
fall  an  easy  prey  to  quacks.  They  sometimes  dislike  to  be  told  the  truth, 
and  take  offence  at  an  intimation  that  they  are  consumptive. 

Proceeding  to  notice  the  points  in  the  clinical  history  which  distinguish 
the  second  stage,  it  is  to  be  borne  in  mind  'that  it  is  not  easy,  nor  is  it 
practically  important,  to  draw  an  exact  line  of  demarcation  between  the 
two  stages.  Successive  tuberculous  irruptions  are  apt  to  take  place,  or 
the  accumulation  may  be  going  on  steadily,  so  that,  while  the  local  affec- 
tion has  advanced  to  the  second  stage  in  one  part,  usually  near  the  apex, 
the  first  stage  may  be  represented  in  other  parts.  The  disease  is  to  be 
considered  as  having  advanced  to  the  second  stage  when  it  has  led  to  the 
formation  of  a  cavity  or  of  cavities  of  sufficient  size  to  give  rise  to  certain 
distinctive  signs  and  symptoms.  The  symptoms  of  the  first  stage  con- 
tinue into  the  second,  in  most  cases,  being  increased  and  modified  by  the 
existence  of  cavities. 

The  cough  in  the  second  stage  usually  becomes  more  prominent.  It  is 
less  irritable,  and  more  exclusively  for  expectoration.  It  is  troublesome 
and  difficult  in  proportion  as  the  contents  of  the  cavities  are  not  easily 
evacuated,  owing  to  their  size,  want  of  free  communication  with  the  bron- 
chial tubes,  etc.  The  expectoration  consists  of  liquefied  tubercle,  matter 
furnished  by  the  lining  membrane  of  the  cavities,  and  products  of  secre- 
tion from  the  bronchial  mucous  membrane.  The  quantity  of  expectoration 
is  very  variable,  amounting,  in  some  cases,  to  only  a  few  ounces,  and,  in 
other  cases,  to  a  pint  or  more  daily. 

The  appearances  of  the  expectoration  are  various.  It  is  oftenest  muco- 
purulent  with  more  or  less  predominance  of  the  characters  of  pus.  In  pro- 
portion as  it  has  the  characters  of  pus,  the  sputa  do  not  remain  distinct, 
but  run  together  to  form  a  homogeneous  mass.  Sometimes  a  collection 
of  the  liquid  expectorated  presents  a  thick,  opaque  appearance  not  unlike 
that  of  pea-soup  or  gruel.  The  sputa  are  sometimes  solid,  remaining  dis- 
tinct, and,  in  falling  upon  the  bottom  of  a  vessel,  assume  a  flat,  round 
appearance  like  that  of  a  coin,  and  hence  are  called  nummular  sputa. 
The  sputa  occasionally  present  yellow  striae,  which  consist  apparently  of 
pus.  The  edges  of  the  sputa  are  sometimes  ragged  ;  another  appearance 
is  that  of  small  particles,  resembling  boiled  rice,  contained  in  the  matter 
expectorated.  It  is  very  rare  for  a  semi-softened,  cheesy,  morbid  product 
to  be  expectorated  ;  but,  in  one  case  under  my  observation,  several  masses 
of  this  description  were  raised,  evidently  due  to  an  unusually  large  ulcerated 
orifice  being  established  between  a  tuberculous  collection  and  a  bronchial 
tube  of  considerable  size.  In  this  case,  the  signs  of  a  cavity  were  devel- 
oped directly  after  the  expectoration  of  a  large  amount  of  matter  which 
contained  the  partially  softened  masses.  A  sudden  expectoration  of  mat- 
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tor,  in  considerable  quantity,  presenting  a  purulent  or  puruloid  appear- 
:mcf,  denotes  the  opening  by  ulceration  of  a  so-called  tuberculous  al> 
Not  in  frequently  this  occurs  repeatedly  during  the  progress  of  the  disease ; 
but  in  many  cases  ilu-  ulcerated  opening  is  at  first  small,  and  the  liquefied 
matter  escapes  gradually  into  the  bronchial  tubes.  The  constituents,  us 
shown  by  the  microscope,  are  pus-globules,  epithelium,  fatty  granules, 
blood-disks;  occasionally  the  yellow  elastic  fibre,  and  sometimes  vegetable 
sporules  and  spores. 

The  quantity  of  matter  expectorated  is,  in  general,  in  proportion  to  the 
number  and  size  of  cavities.  It  is  usually  more  abundant  in  the  morning 
than  at  any  other  period,  owing  to  its  having  accumulated  during  sleep. 
Toward  the  close  of  life  the  act  of  expectoration  becomes  difficult  on  ac- 
count of  muscular  feebleness,  and  the  consequent  accumulation  of  morbid 
products  in  the  air-passages  not  infrequently  hastens  death.  Occasionally 
the  matter  expectorated,  and  the  breath  of  the  patient,  emit  considerable 
fetor,  due  to  sloughing  of  small  masses  of  pulmonary  structure  within  the 
cavities. 

Haemoptysis  occurs  less  frequently  in  the  second  than  in  the  first  stage  ; 
and,  occurring  in  the  second  stage,  it  may  be  due  to  the  rupture  of  the 
bands  of  pulmonary  tissue  which  so  often  traverse  tuberculous  cavities, 
these  bands  sometimes  containing  vessels  of  sufficient  size  to  furnish  an 
abundant  hemorrhage.  It  is  possible  for  the  loss  of  blood  in  this  way  to 
be  sufficient  to  destroy  life,  but  instances  are  extremely  rare.  The  hemor- 
rhage, however,  may  contribute  to  a  fatal  result.  I  have  known  a  large 
cavity  to  become  filled  with  coagulated  blood. 

Hoarseness,  or  huskiness,  and  sometimes  extinction  of  the  voice,  denote 
laryngitis,  which  may  be  developed  in  the  first,  as  well  as  in  the  second, 
stage.  This  affection  has  been  considered  in  the  preceding  chapter.  It 
is  to  be  borne  in  mind  that  its  existence  constitutes  presumptive  proof  of 
pulmonary  tuberculosis,  the  latter  existing  prior  to  the  laryngitis. 

Lancinating  pains  incident  to  circumscribed  pleuritis  recur  in  the  second 
as  well  as  the  first  stage,  from  time  to  time.  Occasionally,  both  in  the 
first  and  second  stage,  the  pleuritis  becomes  general,  and  is  attended  with 
liquid  effusion.  So  far  as  my  observations  go,  they  confirm  the  statement 
of  Louis,  that  double  pleuritis  with  effusion  always  denotes  the  pre-exist- 
ence  of  tubercle.  Acute  pain,  suddenly  developed,  with  embarrassed 
breathing,  acceleration  of  pulse,  and  prostration,  point  to  perforation  of 
the  lung,  and  the  signs  of  pneumo-hydrothorax  are  to  be  sought  for. 

The  pulse,  as  a  rule,  is  more  accelerated  in  the  second  than  in  the  first 
stage.  Febrile  exacerbations  are  oftener  present  and  more  marked,  with 
burning  of  the  soles  and  palms.  The  night  perspirations  are  often  copi- 
ous, being  a  source  of  debility  and  great  discomfort. 

The  appetite  and  digestion  are  more  or  less  impaired,  cases  differing 
greatly  as  regards  the  symptoms  connected  with  the  ingestion  of  food. 
Diarrhoea  is  more  frequently  present  and  is  a  more  prominent  symptom  in 
the  second  stage,  being  connected  often  with  intestinal  ulcerations.  If 
profuse  and  persisting,  it  has  been  distinguished  as  coUiquative  diarrhcea. 
Colliquative  diarrhoea  occurs  at  an  advanced  period  of  the  disease  when 
tuberculosis  of  the  intestines  does  not  exist.  It  is  then  due  to  impairment 
of  intestinal  digestion,  and  to  transudation  from  impoverishment  of  the 
blood.  With  the  progress  of  the  disease  the  body  progressively  dimin- 
ishes in  weight,  and  the  patient  is  often  reduced  to  an  extreme  degree  of 
emaciation.  The  strength  varies  greatly  in  this  stage.  The  patient  may 
be  confined  to  the  bed  for  a  greater  or  less  period  before  death,  but  not  in- 
frequently strength  is  preserved  sufficiently  to  be  up  much  of  the  time, 
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and  even  to  go  out  of  doors,  within  a  few  days  or  even  a  few  hours  of 
death. 

Bulbous  enlargement  of  the  ends  of  the  fingers,  with  incurvation  of  the 
nails,  forming  what  are  commonly  called  clubbed  fi.ngvrs,  is  occasionally 
observed.  This  peculiar  appearance  is  characteristic  of  tuberculous  dis- 
ease, but  it  is  not  a  pathognomonic  symptom.  I  have  known  it  to  be 
strikingly  marked  in  connection  with  organic  disease  of  the  heart  without 
tuberculosis,  and  also  in  chronic  pneumonitis.  The  toes  present  a  similar 
appearance,  but  in  a  less  marked  degree.  This  symptom  occurs  only  in 
cases  in  which  the  disease  has  existed  for  a  considerable  period.  Of  1716 
cases  analyzed  by  Pollock,  the  fingers  were  more  or  less  clubbed  in  654, 
being  a  fraction  under  27  per  cent. 

The  mental  condition  in  the  second  stage  is  frequently  not  less  charac- 
teristic than  in  the  first.  The  expectation  of  improvement,  prolonged  life, 
or  even  recovery,  amounts,  in  some  cases,  to  an  insane  delusion.  Patients 
are  sometimes  occupied  in  forming  plans  for  the  future,  when  it  is  obvious 
to  any  observer  that  they  are  on  the  verge  of  the  grave.  They  may  insist 
to  the  last  that  there  is  no  danger.  Over  and  over  again,  in  the  hospital 
pulmonary  wards,  I  am  asked  by  patients  reduced  almost  to  skeletons, 
and  too  feeble  to  sit  up  for  a  moment,  if  there  be  any  danger,  or  if  I  do 
not  think  they  will  recover.  But  whenever  patients  affected  with  this 
disease  are  satisfied  that  there  is  little  or  no  hope  of  recovery,  they  gene- 
rally become  quickly  and  completely  resigned. 

(Edema  of  the  feet  and  ankles  is  a  symptom  of  the  second  stage,  denoting 
notable  failure  of  the  circulation.  For  a  time  this  may  occur  only  after 
sitting  or  standing,  disappearing  after  the  recumbent  posture  has  been 
maintained  for  some  hours ;  but,  at  length,  it  is  permanent,  and  may  in- 
crease and  extend  over  the  whole  of  the  lower  extremities,  rendering  them 
unwieldy  or  powerless.  When  the  oedema  becomes  thus  marked,  exten- 
sive, and  permanent,  thrombosis,  with,  as  a  consequence,  an  obstruction 
of  the  crural  veins,  is  to  be  suspected,  an  event  which  is  liable  to  occur 
in  this  disease.  Coagulation  in  the  crural  vein  on  one  side  will  account 
for  the  oedema  in  some  cases  in  which  it  is  either  limited  to,  or  is  much 
greater  in,  one  of  the  lower  limbs.  If  the  oedema  become  diffused  over 
the  body,  constituting  anasarca,  coexisting  disease  of  the  kidneys  is  to  be 
inferred ;  but  degenerative  disease  of  the  kidneys  is  a  rare  complication  of 
pulmonary  tuberculosis. 

The  clinical  history,  in  cases  of  pulmonary  tuberculosis,  is  affected,  in 
no  small  degree,  by  complications  and  coexisting  affections.  The  occur- 
rence of  tuberculous  disease  of  the  intestines,  tuberculous  laryngitis, 
pneumo-hydrothorax,  and  disease  of  the  kidneys,  has  been  already  referred 
to.  Chronic  peritonitis  is  .an  occasional  complication.  The  researches  of 
Louis  have  shown  that  chronic  peritonitis,  not  traumatic,  is  almost  in- 
variably dependent  on  tuberculosis  in  this  situation,  and  hence  that,  from 
the  existence  of  the  peritoneal  affection,  pulmonary  tuberculosis  may  be 
inferred.  Acute  peritonitis,  from  perforation,  is  sometimes  incident  to 
the  ulcerations  which  proceed  from  the  tuberculous  affection  within  the 
intestinal  canal.  Meningitis  occurs  as  a  rare  concomitant  in  the  adult, 
but  not  infrequently  in  early  life.  This  coexisting  affection  accounts  for 
the  development  of  delirium  and  coma  in  certain  cases.  Perineal  abscess, 
leading  to  fistula,  is  another  complication  occurring  in  a  certain  propor- 
tion of  cases,  proceeding  probably  from  tubercle  in  this  situation.  Clinical 
observation  shows  that,  as  a  rule,  when  this  complication  occurs,  the 
amount  of  tubercle  in  the  lungs  is  small  or  moderate,  and  the  progress  of 
the  pulmonary  affection  is  slow.  An  accumulation  of  fat  within  the  liver 
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cells  is  a  morbid  condition  observed  in  a  small  proportion  of  cases, 
occurring  oftener  in  females  than  in,  males. 

The  duration  of  this  disease  is  extremely  variable.  In  the  vast  majority 
of  cases  it  is  essentially  a  chronic  affection,  but  sometimes  it  runs  a  rapid 
course,  passing  through  its  changes  and  destroying  life  in  a  few  weeks. 
Tin-  disease  in  such  cases  has  been  known  as  "galloping  consumption." 
The  disease,  in  these  cases,  is  quite  different  from  that  known  as  acute 
ph/hisis,  which  will  be  noticed  briefly  under  a  distinct  heading.1  Dis- 
tributing fatal  cases  into  groups  according  to  the  duration  of  the  disease, 
exclusive  of  the  rapid  cases  just  referred  to,  one  group  will  consist  of 
cases  in  which  the  disease  continues  from  three  to  six  months ;  in  another 
group,  death  takes  place  between  six  months  and  a  year ;  in  a  third  group 
the  career  extends  from  one  to  two  years ;  and  in  another  group  the  fatal 
termination  is  held  in  abe3Tance  for  many  years ;  I  have  met  with  a  number 
of  persons  who  have  been  tuberculous  for  more  than  twenty  years,  and  a 
patient  was  for  a  long  time  under  my  observation  in  whom  there  is  reason 
to  believe  the  disease  existed  for  forty  years. 

Limiting  attention  to  the  cases  in  which,  sooner  or  later,  the  disease 
proves  fatal,  its  march  is  extremely  irregular.  It  is  not  uncommon  for 
little  or  no  progress  to  be  apparent  for  several  successive  weeks,  months, 
or  even  years,  and  then  the  disease  to  advance  with  more  or  less  rapidity. 
Distinct  tuberculous  irruptions  occurring  at  successive  periods  are  fre- 
quently points  of  departure  for  the  onward  march  of  the  disease ;  but 
cases  differ  much  as  regards  the  local  destruction,  changes  incident  to  the 
collections  of  tubercle,  and  the  rapidity  with  which  softening,  ulceration, 
and  the  formation  of  cavities  take  place.  Further  remarks  on  the  march 
of  the  disease  will  be  offered  under  the  head  of  prognosis. 

PATHOLOGICAL  CHARACTER. — The  pathological  character  of  this  affec- 
tion has  already  been  considered  in  the  first  part  of  this  work.  In  a  practi- 
cal point  of  view,  the  fact  to  be  especially  borne  in  mind  is  that  pulmonary 
tuberculosis  is  not,  primarily  and  essentially,  an  affection  of  the  lungs. 
The  tuberculous  products  proceed  from  a  prior  morbid  condition  of  the 
system ;  in  other  words,  the  pulmonary  disease  is  the  local  expression  of 
a  special  constitutional  affection  called  the  tuberculous  cachexia  or  d}rs- 
crasia.  It  is  a  rational  inference  that  a  vice  of  assimilation  is  involved 
in  the  existence  of  the  tuberculous  cachexia,  but  the  nature  of  the  latter 
and  the  mode  of  its  production  are  problems  remaining  to  be  solved  by 
future  researches.  Grounds  for  the  foregoing  statement  as  regards  the 
constitutional  origin  of  pulmonary  tuberculosis  will  appear  in  proceeding 
to  consider  the  causation. 

CAUSATION. — The  causes  of  pulmonary  tuberculosis  im\y  be  divided 
into  those  which  act,  first,  locally,  upon  the  lungs;  and,  second,  generally, 
or  upon  the  system,  in  producing  the  constitutional  condition  or  cachexia 
which  constitutes  the  disease.  With  respect  to  local  causes,  it  may  be 
doubted  whether  they  are  ever  sufficient  in  themselves  to  produce  the  dis- 
ease. It  is  probable  that  they  only  act  as  exciting  causes.  The  tuberculous 
affection  is  sometimes  either  preceded  by,  or  occurs  in  connection  with, 
some  other  pulmonary  affection,  viz.,  bronchitis,  pleuritis,  or  pneumonitis. 
If  this  association  be  more  than  a  coincidence,  the  latter  affections  only 
serve  to  determine  the  local  manifestation,  the  cachexia  already  existing; 

1  By  some  writers  the  term  "  galloping  consumption"  is  applied  to  the  latter  form 
of  disease. 


PULMONARY    TUBERCULOSIS. 

that  is,  they  act  the  part  of  the  match  when  everything  is  ready  for  the 
explosion.  These  affections  occur  so  frequently  without  being  either 
accompanied  or  followed  by  tuberculosis,  that  it  is  certain  they  have  no 
intrinsic  tendency  to  that  result;  and,  on  the  other  hand,  in  the  great 
majority  of  cases,  pulmonary  tuberculosis  is  developed  irrespective  of 
these  affections.  It  has  been  supposed  that  the  inhalation  of  irritating 
substances,  such  as  stone-dust,  fine  particles  of  metal,  etc.,  necessarily 
incidental  to  certain  occupations,  is  sufficient  to  give  rise  to  tuberculous 
disease.  Even  this  may  be  doubted.  When  the  disease  attacks  needle- 
grinders,  stone-cutters,  etc.,  causes  are  probably  involved  other  than  those 
acting  locally,  the  latter  playing  only  a  subordinate  part  in  the  etiology. 
The  inhalation  of  irritating  substances  gives  rise  not  infrequently  to 
chronic  interstitial  pneumonitis  accompanied  by  signs  and  symptoms  which 
render  it  not  easy  to  differentiate  the  affection  from  tuberculosis. 

The  statements  in  the  foregoing  paragraph  are  not  in  accordance  with 
views  held  by  some  late  writers,  namely,  Niemeyer  and  others.  According 
to  these  views,  the  development  of  pulmonary  tuberculosis,  that  is,  of  the 
yellow  tuberculous  product,  is  often  dependent  on  bronchitis.  Hence,  the 
name  adopted  by  Niemeyer,  chronic  catarrhal  pneumonia.  Memeyer 
and  others,  indeed,  go  so  far  as  to  attribute  the  development  of  this  tuber- 
culous affection  chiefly,  or  entirely,  to  a  bronchitis  or  bronchial  catarrh, 
attributing  little  or  no  importance  to  a  diathetic  or  constitutional  agency. 
A  question  of  this  kind  is  settled  not  by  a  theory  based  on  histological 
observations,  but  by  clinical  facts.  Now  the  early  clinical  history,  in  cases 
of  tuberculous  disease,  shows,  as  already  stated,  that  a  bronchitis,  or  bron- 
chial catarrh,  rarely  precedes  the  symptoms  and  signs  which  denote  tuber- 
culosis. I  make  this  positive  assertion  with  the  utmost  confidence  in  its 
correctness,  inasmuch  as  it  is  based  on  the  study  of  a  large  number  of 
cases  with  reference  to  the  earliest  symptoms  and  signs.  Moreover,  it 
accords  with  the  clinical  researches  of  Louis,  which,  so  far  as  they  go,  are 
as  reliable  and  as  valuable  to-day  as  when  they  were  made,  now  nearly 
half  a  century  ago.  Aside  from  clinical  facts,  it  is  certainly  irrational  to 
suppose  that  a  bronchitis,  which  is  a  bilateral  disease,  should  give  rise  to 
an  affection  almost  uniformly  limited,  at  first,  to  the  apex  of  one  lung. 
The  doctrine  that  the  development  of  pulmonary  tuberculosis  is  depend- 
ent on  bronchitis,  or  other  local  causes,  rather  than  on  an  unknown  con- 
stitutional agency,  called  a  cachexia,  is  the  more  to  be  protested  against, 
since,  upon  this  doctrine  are  based  prophylatic  and  therapeutical  measures 
which  are  opposed  by  clinical  experience. 

Niemeyer  attributed  the  production  of  phthisis,  in  some  cases,  to  bron- 
chorrhagia,  the  presence  of  blood  remaining  in  the  bronchial  tubes  being 
supposed  to  prove  a  local  cause.  As  already  stated,  clinical  observation, 
so  far  from  affording  ground  for  this  opinion,  goes  to  show  that  haemop- 
tysis is  oftener  a  salutary  event  than  otherwise,  if  tuberculous  disease 
already  exist ;  and  there  is  reason  to  think  that  it  is  sometimes  a  substi- 
tute for,  and,  therefore,  preventive  of,  tuberculosis.  But  in  some  rare, 
exceptional  cases  an  attack  of  haemoptysis  appears  to  be  the  point  of 
departure  for  either  the  development  or  the  active  progress  of  tuberculous 
disease. 

To  the  conformation  of  the  thorax  was  formerly  attributed  considerable 
causative  agency.  This  doubtless  arose  in  part  from  observing  that  txi- 
berculous  patients  often  present  contraction  of  the  chest,  occurring  as  an 
effect  of  the  disease.  Persons  with  great  deformity  of  the  chest  are  not 
specially  prone  to  tuberculosis.  So,  also,  the  idea  that  the  exercise  of  the 
voice  may  be  a  predisposing  or  exciting  cause,  has  become  obsolete ;  and 
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observation  shows  that,  if  any  influence  be  derived  from  this  source,  it  is 
conservative  rather  than  causative. 

The  opinion  appears  to  be  entertained  by  some  writers,  that  chronic 
pharyngitis,  which  is  an  exceedingly  common  affection  in  this  part  of  the 
world,  has  a  tendency  to  eventuate  in  pulmonary  tuberculosis.  I  am 
satisfied  that  this  opinion  is  erroneous.  After  a  large  opportunity  of  ob- 
serving cases  of  chronic  pharyngitis,  I  have  come  to  the  conclusion  that 
it  generally  denotes  a  condition  of  the  system  unfavorable  to  tuberculous 
disease.  The  sebaceous  collections  which  are  liable  to  accumulate  in  the 
glands  of  the  tonsils,  and  to  be  ejected  by  coughing  in  the  form  of  round, 
hard  pellets,  are  sometimes  mistaken  for  tubercles.  These  may  be  dis- 
tinguished from  obsolete  tubercles  or  pulmonary  calculi  by  their  being 
unctuous  to  the  touch,  and  emitting,  when  crushed,  a  fetid  odor. 

The  efficient  causes  of  pulmonary  tuberculosis  must  be  sought  for 
among  those  which  affect  the  system.  Were  the  essential  nature  of  the 
disease  understood,  we  might  hope  to  reach,  synthetically,  the  knowledge 
of  its  causation.  A  rational  pathology  and  etiology  must  of  necessity  go 
hand  in  hand;  but  our  present  knowledge  of  both  is  confined  within  narrow 
limits.  The  actual  knowledge  which  we  possess  is  derived  from  clinical 
observation  and  statistics,  and  there  is  much  room  for  further  information 
to  be  derived  from  these  sources.  I  shall  state  certain  conclusions  which 
appear  to  be  well  grounded,  referring  the  reader,  for  a  fuller  exposition  of 
the  facts  on  which  they  are  based,  to  works  treating  at  greater  length  of 
this  most  important  branch  of  the  subject. 

Facts  show  the  tuberculous  diathesis  in  a  certain  proportion  of  cases  to 
be  congenital  and  inherited.  Why  a  peculiarity  of  constitution  rendering 
a  person  specially  liable,  at  a  certain  age,  to  the  development  of  this  dis- 
ease should  be  transmitted  from  parent  to  child,  cannot  be  explained  more 
than  the  fact  that  peculiar  traits  of  physiognomy  or  mental  character  are 
inherited.  The  conclusion  rests  on  observation.  Jt  is  a  matter  of  common 
remark  that  the  offspring  of  consumptive  parents  are  apt  to  become  tuber- 
culous. But  it  is  to  be  borne  in  mind  that,  owing  to  the  frequency  of  the 
disease,  a  tolerably  large  proportion  of  tuberculous  parents  must  have  a 
consumptive  parentage  from  mere  coincidence ;  and  it  may  be  true  that, 
sufficient  consideration  not  having  been  accorded  to  this  fact,  hereditary 
influence  has  been  overrated.  Walshe's  statistical  researches  appear  to 
give  support  to  this  supposition.  Interrogating  a  considerable  number 
of  hospital  patients  affected  with  the  disease,  viz.,  1C  2,  he  found  that  of 
this  number  in  26  per  cent,  either  the  father  or  mother,  or  both  parents, 
were  tuberculous.1  He  argues  that  this  proportion  is  not  much  above 
that  which  would  be  expected  from  the  prevalence  of  the  disease  irrespec- 
tive of  any  hereditary  influence.  These  statistics,  however,  are  open  to 
the  criticism  that  the  statements  of  hospital  patients  are  not  very  reliable, 
and  that,  in  a  certain  proportion  of  cases,  the  parents  might  subsequently 
become  tuberculous.  Moreover,  the  number  of  patients  interrogated, 
although  considerable,  was  not  very  large.  The  plan  of  investigation 
might  IK:  pursued  farther  with  perhaps  a  different  result;  and  it  would  be 
more  satisfactory  to  analyze  cases  in  private  practice  with  respect  to  this 
point. 

A  congenital  and  hereditary  influence  is  most  strikingly  shown  by  facts 
relating  to  certain  families.  In  another  work  I  have  cited  the  following 
instance,  occurring  under  my  own  observation  :2  All  the  children  of  a 

1  British  and  Foreign  Mod.-Chir.  TCov.,  Jan.  1849. 

2  Physical  Exploration  of  the  Clicst,  and  the  Diagnosis  of  Diseases  affecting  tlie 
Respiratory  Organs.     I860. 
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family,  seven  m  number,  were  victims  of  this  disease  in  five  years — the 
ages  being  between  18  and  23.  The  mother  died  of  the  disease  shortly 
before  the  death  of  the  first  of  the  seven  children  who  died.  The  father 
was  a  man  of  robust  health.  Another  instance  within  my  knowledge  is  as 
follows:  A  tuberculous  patient  was  under  my  care  in  January,  18G2,  and 
subsequently  died.  This  patient  had  lost  eight  brothers  or  sisters  from 
the  disease,  and  both  parents.  Two  sisters,  then  living,  were  all  that  re- 
mained of  the  family.  Another  striking  illustration  is  afforded  by  the 
following  facts :  Of  a  family  comprising  eight  children,  one  died  in  child- 
hood with  convulsions,  three  daughters  and  one  son  have  died  with  phthisis, 
another  daughter  and  a  son  are  now  tuberculous,  and  the  only  remaining 
child,  the  eldest  daughter,  presents  the  history  and  signs  of  arrested 
tuberculosis.  Both  parents  died  tuberculous.  The  following  statement, 
communicated  to  me  by  Dr.  Henry  E.  Paine,  of  Dixon,  Illinois,  illustrates 
a  congenital  tendency  without  the  evidence  of  inheritance:  Mr.  S.  is  57 
years  of  age,  and  in  good  health.  His  wife  is  52,  and  well.  No  progeni- 
tors have  been  known  to  die  with  tuberculosis.  All  the  children,  five  in 
number,  died  with  this  disease  between  1853  and  1861 — their  ages  respec- 
tively being,  at  the  time  of  death,  23,  25,  24,  22,  and  23.  The  following 
facts  are  interesting  as  showing  a  remarkable  limitation  of  the  disease  to 
one  branch  of  a  family :  Two  brothers  married  sisters.  In  neither  family 
was  there  evidence  of  hereditary  predisposition  to  tuberculous  disease. 
One  of  the  brothers  and  his  wife  died  of  the  disease.  Of  two  sons  and 
two  daughters,  both  the  latter  and  one  of  the  sons  have  died  with  the  dis- 
ease ;  and  the  remaining  son  is  probably  tuberculous.  The  other  brother 
and  his  wife  are  living  in  good  health,  and  of  several  children,  none  have 
been  affected  with  tuberculous  disease. 

Facts,  such  as  have  just  been  cited,  certainly  show  that  the  tuberculous 
diathesis  is  sometimes  inherent  in  the  constitution  and  inherited.  To  what 
extent  a  congenital  influence  is  involved  in  cases  in  which  circumstances 
do  not  render  it  evident,  must  be  left  for  conjecture.  It  is  not  irrational 
to  suspect  its  existence  in  a  large  proportion  of  the  cases  in  which  proof 
is  impossible. 

The  predisposition  has  relation  to  age.  The  disease  is  most  liable  to 
be  developed  between  20  and  30.  The  other  decennial  periods  of  life  are 
arranged  in  the  following  series,  according  to  the  rate  of  predisposition : 
30  and  40,  10  and  20,  40  and  50,  50  and  60,  0  and  10,  60  and  70,  70  and 
80,  80  and  90,  90  and  100.  No  age  is  exempt  from  a  liability  to  the  dis- 
ease, and  it  may  affect  the  foetus  in  utero. 

Climate  appears  to  exert  an  influence  either  for  or  against  the  devel- 
opment of  the  disease.  It  may  be  stated  that  the  prevalence  of  the  disease 
is  less  in  climates  either  uniformly  warm  and  dry,  or  uniformly  cold  and 
dry,  than  in  those  which  are  moist  and  subject  to  frequent  alternations  of 
cold  and  warmth.  A  high  altitude  appears  to  afford  protection  against 
the  disease.  Jaccoud  states  that  observations  for  fifteen  consecutive 
years  warrant  him  in  asserting  that  in  Alpine  situations  elevated  4000 
feet,  tuberculosis  is  almost  unknown ;  and  especially  is  this  true  of  villages 
at  an  elevation  of  5500  feet,  where,  in  the  language  of  the  country,  there  are 
"  nine  months  of  winter  and  three  months  of  cold  weather."  According  to 
Dr.  Hjaltelin,  who  resides  in  Iceland,  the  inhabitants  of  that  country  enjoy 
exemption  from  phthisis.  The  disease  prevails  to  a  much  greater  extent 
in  cities  than  in  the  country,  showing,  doubtless,  the  operation  of  auxiliary 
causes  in  the  former.  It  prevails  more  on  the  seaboard  than  in  inland 
situations.  The  elaborate  researches  of  Prof.  Bowditch  go  to  show  that, 
in  the  State  of  Massachusetts,  cases  occur  more  frequently  in  localities  in 
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which  the  atmosphere  is  rendered  humid  by  streams  or  marshes.  Dr. 
Buchanan's  observations  show  that,  in  England,  cases  arc  comparatively 
rare  in  dry,  elevated  situations.  There  is  no  foundation  for  the  opinion 
that  the  terrestrial  emanations  known  as  malarial  afford  any  protection 
against  the  disease.  Newly-settled  places  are  frequently  exempt,  for  some 
time,  from  its  prevalence  to  much  extent ;  but  the  explanation  of  this  fact 
is,  the  pioneers  who  compose  the  early  population  in  these  places  are  per- 
sons, generally,  of  sturdy,  vigorous  health,  and  the  habits  of  life,  in  such  a 
population,  are  protective  against  this  disease.  As  regards  season,  the 
disease  is  oftener  developed  during  the  spring  months  and  the  hot  months 
of  summer  than  at  other  portions  of  the  year. 

The  disease  prevails  much  more  among  those  whose  pursuits  are  seden- 
tary than  among  those  whose  occupations  involve  out-door  life.  Want  of 
exercise,  defective  ventilation,  deficiency  of  light,  and  the  depressing  emo- 
tions undoubtedly  contribute  to  the  production  of  the  tuberculous  cachexia. 
With  reference  to  the  influence  of  ventilation,  the  following  researches  of 
Dr.  Gu}',  of  London,  are  interesting :  Taking  haemoptysis  as  a  criterion 
of  either  tuberculosis  or  the  tuberculous  cachexia,  Dr.  G.  interrogated 
104  compositors  who  worked  in  apartments  having  less  than  500  cubic 
feet  for  each  person.  Of  this  number  thus  situated,  12.50  per  cent,  had 
had  hoemopt3Tsis.  He  then  interrogated  115  compositors  who  worked  in 
apartments  having  from  500  to  600  cubic  feet,  and  of  this  number  4.35 
had  had  haemoptysis.  Of  101  compositors  working  in  apartments  with 
more  than  600  feet  only  1.98  had  had  haemoptysis.  The  influence  of  the 
several  causes  just  mentioned  is  seen  in  the  greater  liability  of  domesti- 
cated animals  to  tuberculous  disease  than  of  the  same  animals  in  a  wild 
state.  "  The  stabled  cow,  the  penned  sheep,  the  tame  rabbit,  the  monkey, 
the  caged  lion,  tiger,  or  elephant,  are  almost  invariably  cut  off  by  tuber- 
culous affection."1 

The  infrequency  with  which  the  disease  is  found  in  the  post-mortem 
examinations  of  those  who  have  died  from  intemperance,  has  led  to  the 
supposition  that  the  use  of  alcohol  antagonizes  the  tuberculous  cachexia. 
Assuming  that  there  is  ground  for  this  supposition,  it  would  be  irrational 
to  reject  it  because  it  may  be  made  to  sanction  the  unnecessary  use  of 
alcohol ;  but  the  moral,  as  well  as  physical  considerations  which  this  ap- 
plication involves  are,  of  course,  to  have  due  weight  in  affecting  the  con- 
duct of  practitioners.  The  following  statistical  facts  relating  to  the  pro- 
phylactic influence  of  alcoholism  have  been  communicated  by  Leudet : — 
Of  121  persons  addicted  to  the  use  of  alcohol,  twenty  were  tuberculous, 
and  these  twenty  were  the  only  intemperate  persons  among  600  tubercu- 
lous patients.8  There  is  reason  to  believe  that  habits  of  diet  unduly  re- 
stricted as  regards  variety  and  quantity,  either  from  choice  or  necessity, 
may  contribute  to  the  development  of  the  disease. 

Pregnancy  has  been  supposed  to  antagonize  the  tuberculous  cachexia, 
and  marriage  has  sometimes  been  advised  as  a  prophylactic  and  even  cura- 
tive measure.  Facts,  however,  do  not  afford  support  to  this  supposition. 
The  researches  of  Grisolle  and  Dubreuilh  show  that,  so  far  from  this  being 
true,  the  development  of  the  disease  not  infrequently  takes  place  during 
pregnancy,  and  when  tuberculous  patients  become  pregnant,  the  progress 
of  the  disease  is  hastened  rather  than  retarded.  Of  155  cases  in  patients 
who  had  recently  been  confined,  analyzed  by  Pollock,  in  48  the  disease 
\\as  developed  during  pregnancy,  and  in  51  it  began  at  confinement.3  An 

1  Aitken,  Science  and  Practice  of  Medicine.  J  IL'rard  and  Cornil,  op.  ril. 

3  The  Elements  of  Prognosis  in  Consumption,  by  James  Edward  Pollock,  M.D. 
London,  1805. 
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analysis,  by  the  same  author,  of  94  cases  in  which  the  disease  was  devel- 
oped after  confinement,  showed  that  it  began  during  lactation  in  54. 
Clinical  facts  are  opposed  to  the  notion,  that  the  progress  of  the  disease 
is  retarded  by  lactation. 

Certain  diseases  exert  an  influence,  on  the  one  hand,  to  promote,  and, 
on  the  other  hand,  to  prevent  the  development  of  tuberculosis.  It  rarely 
occurs  in  persons  affected  with  pulmonary  emphysema.  Persons  affected 
with  cardiac  lesions  which  interfere  with  haematosis,  rarely-  become  tuber- 
culous. On  the  other  hand,  measles  and  typhoid  fever  leave  the  system 
in  a  condition  favorable  for  the  development  of  the  tuberculous  cachexia. 
Are  they  who  suffer  in  early  life  from  a  scrofulous  affection  of  the  lym- 
phatic glands  of  the  neck  especially  prone  to  pulmonary  tuberculosis  in 
after-life  ?  I  have  been  led  to  think  that  this  question  may  be  answered 
in  the  negative.  I  have  collected  a  number  of  cases  in  which  young  and 
middle-aged  persons  presenting  the  characteristic  cicatrices  on  the  neck 
were  free  from  tuberculous  disease  of  the  lungs ;  and,  on  the  other  hand, 
it  is  extremely  rare  to  find  these  cicatrices  in  persons  who  are  affected 
with  pulmonary  tuberculosis.  Assuming  the  tuberculous  and  the  scrofu- 
lous cachexia  to  be  the  same,  it  would  seem  that  it  is,  as  it  were,  ex- 
hausted by  the  deposit  in  the  glands  of  the  neck,  and  that  afterward  it  is 
not  likely  to  recur.  Contrary  to  what  might  be  expected  a  priori,  ana>mic 
persons  rarely  become  tuberculous.  Pollock  states  that  of  125  carefully 
noted  cases  of  anaemia,  with  murmurs,  in  none  was  there  any  sign  of 
tubercle.  The  association  of  anaemia  with  pulmonary  tuberculosis,  except 
as  a  complication  or  an  effect,  is  certainly  rare.  It  is  rare  for  tubercu- 
losis to  follow  an  attack  of  lobar  pneumonitis. 

In  conclusion,  of  the  various  agencies  which  are  involved,  more  or  less, 
in  the  causation  of  pulmonary  tuberculosis,  it  is  difficult  to  assign  to  each 
its  proper  relative  importance.  It  is  probable  that  this  is  pre-eminentiy 
a  diathetic  disease ;  but  it  is  impossible  to  determine  whether  the  diathesis 
be  always  innate,  or  whether,  in  a  certain  proportion  of  cases,  it  be  ac- 
quired. Do  the  causes  which  contribute  to  the  development  of  the  dis- 
ease produce  the  diathesis,  or  do  they  act  solely  by  producing  the  cachexia, 
the  diathesis  already  existing  ?  Our  present  knowledge  does  not  enable 
us  to  answer  this  question.  Yet  our  limited  knowledge  of  the  causation 
is  of  immense  value  in  its  practical  application  to  prophylaxis  and  treat- 
ment. 

The  production  of  tuberculous  disease  in  certain  inferior  animals  by 
inoculating  them  with  matter  obtained  from  the  tuberculous  products  in 
man  has  been  already  referred  to  (vide  Part  I.,  p.  40).  The  discovery  of 
this  interesting  and  important  fact  naturally  leads  to  the  inquiry  whether 
pulmonary  tuberculosis  may  not  sometimes  be  caused  in  man  by  the  in- 
halation of  a  virus  contained  in  the  breath  or  exhalations  from  the  body 
of  tuberculous  patients.  The  doctrine  of  the  contagiousness  of  the  dis- 
ease has  now,  as  hitherto,  its  advocates,  but  the  general  belief  of  the  pro- 
fession is  in  its  non-communicability.  The  advocates  for  the  doctrine 
have  relied  for  its  support  especially  on  the  number  of  instances  in  which 
husbands  and  wives  have  been  affected  in  succession.  If  the  communi- 
cability  of  the  disease  by  inoculation  establish  the  existence  of  a  specific 
virus,  this  fact  would  lend  considerable  support  to  the  doctrine  of  con- 
tagiousness. 
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CHAPTER    XI. 

PULMONARY  TUBERCULOSIS— (CONCLUDED.) 
Diagnosis— Prognosis— Treatment.    Acute.  Pulmonary  Tuberculosis. 

DIAGNOSIS. — A  positive,  and,  especially,  an  early  diagnosis,  in  cases 
of  pulmonary  tuberculosis,  must  rest  mainly  on  physical  signs,  in 
connection  with  the  history  and  symptoms.  A  full  consideration  of  the 
physical  diagnosis  does  not  fall  within  the  scope  of  this  work.  For  this, 
the  reader  is  referred  to  treatises  devoted  to  physical  exploration,  or  to 
diseases  of  the  chest.1  I  shall  content  myself  with  giving  an  enumeration 
of  the  important  signs  involved  in  the  discrimination  of  the  disease,  and, 
afterward,  recapitulate  the  diagnostic  symptoms  embraced  in  the  clinical 
history. 

The  physical  conditions,  when  the  amount  of  tubercle  is  abundant  or 
when  the  disease  is  advanced  to  the  second  stage,  are  represented  by  well- 
marked  signs,  rendering  the  diagnosis  sufficiently  easy  and  positive.  The 
diminished  volume  of  lung  at  the  apex,  which  frequently  occurs,  causes  a 
depression  at  the  summit  of  the  chest  on  the  side  most  affected,  and,  owing 
to  pleuritic  adhesions,  the  expansion,  at  the  summit,  is  less  than  on  the 
opposite  side.  The  scapula,  on  the  side  most  affected,  is  often  restrained 
in  its  movement  upward  in  inspiration,  contrasting,  in  this  respect,  with 
the  opposite  scapula.  These  signs,  obtained  by  inspection,  are  available 
in  a  certain  proportion  of  cases.  Percussion  elicits  relative  dulness,  and 
sometimes  even  flatness,  over  the  tuberculous  collections.  Exceptionally, 
over  the  solidified  portion  of  lung,  the  resonance  is  tympanitic.  A  tym- 
panitic  resonance  over  a  circumscribed  space,  and  the  varieties  of  this 
resonance  called  cracked  metal  and  amphoric,  point  to  the  existence  and 
situation  of  cavities.  The  respiratory  sound,  obtained  by  auscultation,  is 
either  bronchial,  broncho-vesicular,  or  cavernous,  and,  not  infrequently, 
these  different  signs  are  found  in  different  situations,  in  the  same  case. 
The  first  represents  considerable  or  complete  solidification,  the  second 
moderate  or  slight  solidification,  and  the  third  a  cavity  or  cavities.  The 
cavernous  respiration,  in  some  cases,  has  an  amphoric  quality.  The  cor- 
relative vocal  signs  are  likely  to  be  present,  namely,  either  bronchophony 
with  the  loud  and  whispered  voice,  or  exaggerated  vocal  resonance,  and, 
in  rare  cases,  pectoriloquy.  More  or  less  of  these  ausctiltatory  signs  are 
available  in  the  great  majority  of  cases.  And  these,  taken  in  connection 
with  the  cough  and  expectoration,  the  emaciation,  and  other  symptoms 
belonging  to  the  history  of  the  disease,  render  the  diagnosis  almost  always 
an  easy  problem. 

It  is  only  in  cases  in  which  the  quantity  of  tubercle  is  moderate  or 
small,  the  symptoms  being,  at  the  same  time,  less  marked,  that  the  diag- 
nosis is  difficult ;  and  the  difficulty,  in  such  cases,  is  rarely  great,  provided 

1  The  author  has  considered  at  length  the  physical  diagnosis  of  this  ns  well  as 
other  pulmonary  affections,  in  his  work  entitled  Physical  Exploration  of  the  Chest 
and  the  Diagnosis  of  Diseases  affecting  the  Respiratory  Organs.  Second  edition, 
1866. 
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the  physician  have  a  good  practical  knowledge  of  physical  exploration. 
Inspection  may,  in  these  cases,  furnish  the  same  signs,  but  less  marked 
than  in  cases  of  abundant  tubercle.  As  a  rule,  slight  or  moderate,  but 
distinct,  dulness  on  percussion  may  be  ascertained.  The  exception  to  this 
rule  is  when  more  or  less  of  the  pulmonary  lobules  become  emphysema- 
tous,  and  then  the  resonance  is  altered,  although  not  diminished — it  is 
vesiculo-tympanitic.  A  comparison  of  the  respiratory  murmur  on  the  two 
sides  at  the  summit,  will  be  likely  to  show  abnormal  changes,  viz.,  the 
characters  of  the  broncho-vesicular  (rude)  respiration.  So,  also,  on  a 
comparison  as  regards  vocal  signs,  the  vocal  resonance  and  the  bronchial 
whisper  may  be  found  to  be  exaggerated.  The  same  is  true  of  vocal  fre- 
mitus.  A  careful  exploration  with  reference  to  the  foregoing  signs,  will 
furnish  direct  evidence  of  the  disease. 

In  addition  to  these  signs,  there  are  several,  occasionally  present,  which 
are  inferentially  evidence  of  tuberculosis.  These  may  be  distinguished 
from  those  already  enumerated,  as  the  accessory  signs  of  the  disease. 
Fine  mucous  or  the  subcrepitant  rales,  heard  within  a  circumscribed  space 
at  the  summit  of  the  chest  on  one  side,  are  highly  significant  of  tubercle. 
They  proceed  from  circumscribed  bronchitis  excited  by  the  presence  of  a 
tuberculous  product.  A  crepitant  rale,  in  like  manner  limited  to  a  small 
space  at  the  summit  on  one  side,  has  the  same  significance,  being  due  to 
circumscribed  pneumonitis  excited  by  the  tuberculous  product.  Crump- 
ling and  crackling  sounds,  also,  are  significant,  provided  they  be  limited 
to  the  summit  on  one  side.  A  pleural  friction  sound  limited  to  the  summit 
on  one  side  denotes  a  circumscribed  pleuritis  which  is  probably  secondary 
to  a  tuberculous  affection.  Other  accessory  signs  are,  an  abnormal  trans- 
mission of  the  heart-sounds,  and  an  interrupted  or  jerking  respiration. 
The  diagnostic  significance  of  all  these  signs,  it  will  be  observed,  depends 
on  their  situation  at  the  summit  of  the  chest  on  one  side.  Separately  they 
are  not  sufficient  for  the  diagnosis,  but,  coexisting  with  the  direct  signs, 
viz.,  dulness  on  percussion,  broncho-vesicular  respiration,  exaggerated 
vocal  resonance,  and  increased  bronchial  whisper,  they  serve  to  confirm 
these  signs  and  render  the  diagnostic  evidence  positive. 

The  diagnostic  points  pertaining  to  sj'mptoms,  to  which  attention  is  to 
be  directed  in  determining  whether  the  disease  be  or  be  not  present,  when 
the  signs  are  not  so  well  marked  as  to  render  the  diagnosis  easy,  are  as 
follows  :  (a.)  Cough  and  expectoration,  not  succeeding  an  attack  of  acute 
bronchitis,  and  not  connected  with  chronic  pharyngitis  ;  the  cough  at  first 
dry,  and,  afterward,  an  expectoration,  at  first  small  and  transparent,  and 
becoming  gradually  more  abundant  and  opaque.  (6.)  Stitch-pains  at  the 
summit,  not  connected  with  intercostal  neuralgia,  (c.)  Chills  not  refer- 
able to  malaria,  (d.)  Haemoptysis.  This  is  always  a  symptom  of  great 
significance,  but  the  fact  is  to  be  borne  in  mind  that  it  occurs,  in  a  certain 
proportion  of  cases,  without  being  associated  with  tubercle,  (e.)  Accele- 
rated breathing.  (/.)  Loss  of  weight,  (r/.)  Pallor  or  anaemia,  not  other- 
wise explicable,  (h.)  Hoarseness  or  huskiness  of  voice,  proceeding  from 
chronic  laryngitis,  (i.)  Chronic  peritonitis,  not  traumatic,  (j.)  Sup- 
pression of  the  menses.  (&.)  Buoyancy  of  mind,  instead  of  despondency. 

Facts  which  render  the  existence  of  a  hereditary  predisposition  proba- 
ble, are  to  be  taken  into  account  in  the  diagnosis.  The  age  of  the  patient 
is  another  point.  As  the  discrimination  frequently  lies  between  tubercu- 
losis and  chronic  bronchitis,  it  is  to  be  considered  that,  except  in  aged 
persons  and  those  affected  writh  disease  of  the  heart,  chronic  bronchitis  is 
comparatively  so  rare  that  the  chances  are  in  favor  of  the  existence  of  tu- 
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berculosis.  The  chances  are  still  greater,  if,  in  addition,  are  excluded  the 
cases  in  which  chronic  bronchitis  is  associated  with  asthma  and  emphy- 
sema, affections  which  rarely  coexist  with  tuberculosis. 

In  certain  cases  of  pulmonary  tuberculosis  the  solidification  represented 
by  physical  signs  at  the  time  of  an  examination  of  the  chest  depends,  to 
a  greater  or  less  extent,  on  an  intercurrent,  transient,  circumscribed  pneu- 
monitis.  This  can  only  be  ascertained  by  repeated  examinations  of  the 
chest  after  certain  intervals  of  time.  The  solidification,  so  far  as  due  to 
superadded  simple  or  ordinary  pneumonic  inflammation,  will  be  found  to 
disappear,  leaving  that  which  is  caused  exclusively  by  the  tuberculous 
affection.  If  the  solidification,  as  ascertained  by  physical  signs,  be  unre- 
servedly attributed  in  all  cases  to  the  tuberculous  products,  the  practi- 
tioner will  sometimes  be  led  to  over-estimate  the  amount  of  the  latter.  It 
is  important,  therefore,  to  bear  in  mind  the  liability  to  a  temporary  increase 
of  solidification  of  lung,  in  cases  of  tuberculosis,  from  an  intercurrent 
pneumonitis  which  may  not  reveal  itself  by  any  distinctive  symptoms. 

PROGNOSIS. — The  prognosis,  in  cases  of  pulmonary  tuberculosis,  is  ex- 
tremely unfavorable,  in  view  of  the  fact,  that,  in  man}7,  if  not  most,  parts 
of  the  world,  the  mortality  from  this  disease  exceeds  that  from  any  other, 
exclusive  of  fevers  and  affections  which  prevail  epidemically  or  endemi- 
cally.  Yet  the  mortality  from  the  disease  has  undoubtedly  diminished 
within  the  past  ten  or  fifteen  years.  This  must  be  obvious  to  medical 
observers  whose  professional  experience  extends  backward  a  quarter  of  a 
century  or  more.  The  fact  is  also  shown  by  the  statistics  published  by 
the  registrar-general  of  Great  Britain,  and  by  the  mortuary  reports  of  the 
large  cities  in  this  country.  The  explanation  of  the  fact  is  probably  to  be 
found  in  improved  views  as  regards  the  management  of  the  disease.  The 
diminution  which  has  already  taken  place  in  the  death-rate  from  this  dis- 
ease, affords  ground  for  the  hope  that  its  formidable  character  may  be  still 
further  mitigated. 

The  different  modes  in  which  the  disease  may  pursue  a  favorable  course 
have  been  already  stated.  The  entire  deposit  may  be  absorbed,  or  the 
animal  portions  may  be  absorbed,  the  mineral  constituents  remaining  in 
the  form  of  obsolete  tubercles  or  calculi,  and  these  may  remain  quiescent, 
or  they  may  find  their  way  into  the  bronchial  tubes  and  be  expectorated. 
Cavities  may  completely  cicatrize.  In  these  modes  complete  recovery 
may  take  place.  This,  of  course,  is  the  most  satisfactory  termination. 
And  next  to  this  is  the  persistence  of  cavities  without  any  fresh  products, 
the  cavities  giving  but  little  inconvenience  for  an  indefinite  period,  and 
even  through  a  long  life.  According  to  these  different  modes  in  which  the 
course  of  the  disease  is  favorable,  cases  may  be  divided  into  those  in  which 
an  arrest  takes  place  without  recovery,  and  those  in  which  the  arrest  is 
followed  by  recovery.  Whether  recovery  follows,  or  not,  the  arrest  will 
depend  on  the  amount  of  tubercle,  and  other  circumstances.  Not  infre- 
quently an  arrest  takes  place,  with  or  without  recovery,  and,  after  the 
lapse  of  several  months  or  years,  a  fresh  irruption  of  tubercle  occurs. 
The  latter,  then,  is  not  properly  a  continuance  of  the  disease,  but  a  re- 
lapse. These  distinctions  seem  to  be  pathologically  just,  and  they  are 
practically  important. 

Pulmonary  tuberculosis  may  end  in  recovery  from  an  intrinsic  ten- 
dency, that  is,  without  any  therapeutic  or  hygienic  measures  having  been 
employed.  Of  sixty-two  recorded  cases  in  which  an  arrest  of  disease  took 
place,  in  seven  this  arrest  was  irrespective  of  any  extrinsic  influences,  and 
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in  four  of  these  seven  cases  the  recovery  was  complete.1  To  what  an 
extent  an  intrinsic  tendency  to  arrest  is  involved  in  cases  is  which  mea- 
sures of  management  are  employed,  it  is  difficult  to  say,  but  it  is- fair  to 
conclude  that  this  tendency  enters  more  or  less  into  manj^,  if  not  most, 
of  the  cases  which  pursue  a  favorable  course.  Assuming  this  conclusion 
to  be  correct,  it  becomes  an  important  question,  what  circumstances  de- 
note an  intrinsic  tendency  to  arrest,  or,  in  other  words,  what  circumstances 
encourage  a  favorable  prognosis  in  this  disease  ?  The  answer  to  these 
questions  should  be  based  on  a  comparison  of  the  results  of  the  analyses 
of  collections  of  cases  ending,  on  the  one  hand  favorably,  and,  on  the 
other  hand,  unfavorably.  Such  a  comparison,  as  an  object  of  clinical 
research,  claims  more  attention  than  it  has,  as  yet,  received.  I  shall  give 
certain  conclusions,  based  chiefly  on  the  study  of  a  considerable  number 
of  cases  pursuing  a  favorable  course  under  my  own  observation. 

A  small  amount  of  tubercle,  and  a  stationary  condition  as  regards  the 
amount,  are  favorable  circumstances.  An  arrest  may  take  place  although 
the  amount  of  tubercle  be  large,  but  it  is  obvious  that,  inasmuch  as  the 
local  damage  is  proportionate  to  the  amount,  the  prospect  of  recovery  is 
better  the  less  the  quantity  of  tubercle.  Another  favorable  circumstance 
is  the  quiescence  of  the  disease,  as  denoted  by  the  local  and  general  s}Tmp- 
toms.  Tolerance  of  the  affection  is  shown  by  the  cough  and  expectora- 
tion being  slight,  whereas,  the  prominence  of  these  symptoms  indicates  a 
proportionate  local  disturbance.  The  symptoms  denoting  general  dis- 
turbance are,  acceleration  of  pulse,  chills,  sweating,  and  debility.  The 
prospect  is  favorable  in  proportion  as  these  symptoms  are  wanting  or 
without  prominence.  It  may  be  here  stated  that  the  local  and  general 
disturbance  are  by  no  means  uniformly  in  proportion  to  the  amount  of 
the  tuberculous  affection ;  they  are  sometimes  marked  when  the  amount 
of  tubercle,  as  determined  by  physical  signs,  is  small,  and,  on  the  other 
hand,  they  are  slight  in  cases  in  which  the  amount  of  tubercle  is  large. 
It  is  evident  that  the  constitutional  symptoms  are  not  exclusively  symp- 
tomatic of  the  local  affection.  The  import  of  haemoptysis  has  been  already 
considered.  The  observations  of  Ware  and  Walshe  have  shown  that,  as 
a  rule,  the  prospect  is  more  favorable  in  the  cases  characterized  by  the 
repeated  occurrence  of  hemoptysis,  and  my  own  observations  have  led 
me  to  the  same  conclusion. 

The  condition  of  the  appetite  and  digestion  affects  the  prognosis.  The 
probability  of  arrest  is  greater  in  proportion  as  the  appetite  is  good  and 
the  digestive  organs  free  from  disorder.  It  is  a  favorable  circumstance 
if  fatty  articles  of  food  can  be  taken  without  repugnance  or  disturbance 
of  digestion,  and  if  alcoholic  stimulants  be  well  borne.  Diarrhoea  is 
always  an  unfavorable  symptom,  whether  functional  or  proceeding  from 
tuberculous  disease  of  the  intestine.  The  condition  as  regards  weight 
furnishes,  on  the  one  hand,  one  of  the  most  favorable  of  prognostics,  and, 
on  the  other  hand,  the  most  striking  evidence  of  the  unfavorable  progress 
of  the  disease.  The  prospect  is  favorable  if  the  loss  of  weight  have  been 
small  and  if  it  be  not  progressive,  and,  per  contra,  the  prospect  is  un- 
favorable in  proportion  to  the  degree  of  emaciation  and  the  rapidity  with 
which  it  is  going  on. 

The  occurrence  of  perineal  fistula  is  favorable,  and  so  I  have  been  led 
to  regard  laryngitis,  excepting  the  cases  in  which  the  epiglottis  and  top 
of  the  larynx  are  involved,  so  as  to  interfere  with  deglutition.  Facts 

1  Clinical  Report  on  the  Management  of  Pulmonary  Tuberculosis.  By  Austin 
Flint,  M.D.  Trans.  N.  Y.  Acad.  of  Med.,  1863. 
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which  go  to  show  a  strong  hereditary  or  congenital  tendency  to  the  dis- 
easr  are  unfavorable.  Finally,  energy  of  character  and  a  determined  will 
are  highly  favorable,  by  securing  a  faithful  and  persevering  employment 
of  the  hygienic  measures  upon  which  the  successful  management  of  the 
disease  mainly  depends. 

The  disease  proves  fatal  generally  by  asthenia.  It  is  rare  for  tubercle 
to  be  so  abundant,  or  the  destruction  of  lung  to  be  so  great,  as  to  destroy 
life  by  apnoea.  The  patient  is  gradually  worn  out  by  the  protracted  dis- 
turbance occasioned  by  the  disease,  conjoined  with  progressive  emaciation 
and  exhaustion.  The  development  of  pneumo-hydrothorax  from  perfora- 
tion is  apt,  to  prove  fatal  in  a  short  time,  and  sometimes  by  apnoea.  Acute 
peritonitis  from  perforation  has  been  known  to  occur,  and  this  affection  is 
likely  to  prove  rapidly  fatal.  Meningitis  is  another  complication  which 
hastens  the  fatal  termination. 

Haemoptysis  is  very  rarely  an  immediate  cause  of  death.  A  case  has, 
however,  fallen  under  my  observation  in  which  profuse  hemorrhage  oc- 
curred day  after  day  in  connection  with  a  small  amount  of  tubercle,  and 
the  patient  died  apparently  from  the  loss  of  blood.  A  profuse  and  rapid 
flow  of  blood  may  occasion  death  by  suffocation,  the  blood  filling  the 
bronchial  tubes.  Asa  rule,  haemoptysis,  so  far  from  denoting  immediate 
danger,  is  a  favorable  event  as  regards  the  prognosis. 

TREATMENT. — The  point  of  departure  for  the  consideration  of  the  man- 
agement of  this  affection  is  the  pathological  fact  that  the  local  affection 
is  the  expression  of  a  general  or  constitutional  morbid  condition,  the  latter 
being  the  essential  disease.  The  great  object  of  treatment,  therefore,  is 
the  removal  of  this  constitutional  morbid  condition  or  the  tuberculous 
cachexia.  Measures  addressed  to  the  pulmonary  affection  are  of  secondary 
importance.  The  chief  end  to  be  kept  in  view  is  the  prevention  of  the 
further  production  of  tubercle,  or,  in  other  words,  an  arrest  of  the  disease. 
It  is  immensely  desirable  for  the  arrest  to  take  place  as  quickly  as  pos- 
sible, while  the  amount  of  tubercle  is  limited  and  the  pulmonary  damage 
proportionally  small ;  and  with  a  view  to  a  speedy  arrest,  the  importance 
of  an  early  diagnosis  can  hardly  be  overrated. 

Is  the  tuberculous  cachexia  removable  by  any  known  special  remedy  or 
remedies  ?  This  question  is  to  be  answered  distinctly  in  the  negative. 
Various  remedies  at  different  times  have  been  supposed  to  exert  a  specific 
curative  influence  over  this  disease.  Thus,  going  back  only  a  quarter  of 
a  centuiy,  during  this  period  wood-naphtha,  cod-liver  oil,  phosphate  of 
lime,  the  hypophosphites,  and  the  chlorate  of  potassa  have  successively 
been  advocated  as  effecting  a  cure  in  cases  of  pulmonary  tuberculosis. 
Few,  if  any,  at  the  present  moment  consider  either  of  these  remedies,  or 
any  other  remedy,  as  specifically  curative.  This,  howeA-er,  is  by  no  means 
saying  that  these  remedies  are  not  useful  in  cases  of  pulmonary  tubercu- 
losis. Important  indications  are  to  be  fulfilled  by  remedies,  but  it  should 
be  clearly  understood  that  far  more  reliance  is  to  be  placed  on  hygienic 
than  on  medicinal  measures  of  treatment. 

Certain  therapeutic  measures  which  have  heretofore  been  employed,  to 
a  greater  or  less  extent,  under  the  guidance  of  false  pathological  views, 
undoubtedly  do  harm  rather  than  good.  In  this  category  belong  blood- 
letting, either  general  or  local,  blisters  and  other  severe  modes  of  counter- 
irritation,  mercurialization,  antimonial  and  other  nauseating  preparations, 
emetics,  and  cathartics.  These  arc  contra-indicated.  In  general  terms, 
everything  is  to  be  avoided  which  tends  to  impair  the  appetite,  disorder 
digestion,  and  lower  the  vital  powers. 
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The  measures  indicated  are  those  which  tend  to  strengthen  and  invigo- 
rate. These  terms,  although  lacking  scientific  precision,  have  a  practical 
significance  which  is  sufficiently  intelligible.  Directing  attention  to  the 
measures  which  fall  under  the  head  of  hygiene,  these  relate  to  diet,  exer- 
cise in  the  open  air,  clothing,  mental  encouragement,  and  change  of  climate. 

The  diet  of  tuberculous  patients  should  be  generous  as  regards  quan- 
tity, quality,  and  variety.  The  articles  should  be  highly  nutritious  and 
adapted  to  the  digestive  powers.  All  the  varieties  of  wholesome  food 
which  the  patient  is  able  to  take  with  relish  should  be  allowed,  and  the 
appetite  should  be  encouraged  as  much  as  possible.  With  respect  to  the 
kftids  of  food  to  be  particularly  recommended,  there  are  no  general  rules 
which  are  applicable  to  all  .patients.  Meats,  milk,  farinaceous  articles, 
and  the  different  vegetables  are  to  be  combined  in  relative  proportions 
according  to  the  choice,  habits,  and  experience  in  individual  cases.  It  is 
desirable  that  cream,  butter,  and  other  fatty  articles  should  enter  into  the 
diet  as  largely  as  possible  without  inducing  disgust  and  disorder  of  diges- 
tion. The  same  remark  applies  to  sugar.  The  intervals  between  taking 
food  should  be  such  as  will  secure  the  largest  amount  of  nutriment  which 
can  be  taken  and  digested  during  the  twenty-four  hours.  In  short,  it  is 
far  from  desirable  to  arrange  any  fixed  system  embracing  details  of  diete- 
tics to  which  all  patients  are  expected  to  conform.  The  object  is  to 
nourish  the  body  to  the  fullest  possible  extent,  and  this  requires,  in  every 
case,  the  co-operation  of  the  physician  and  patient.  Deficiency  of  appe- 
tite, especially  for  nutritious  articles  of  diet,  and  weak  and  disorganized 
digestion,  are  apt  to  prove  serious  difficulties  in  the  way  of  the  successful 
management  of  the  disease.  Much  may  be  done  by  persevering  efforts  on 
the  part  of  the  patient,  and  he  should,  therefore,  be  made  to  understand 
the  object  which  it  is  desired  to  effect. 

A  diet  consisting  largely,  or  even  chiefly,  of  fresh  milk  has  undoubtedly 
proved  sometimes  successful,  and  a  trial  of  it  may  be  advised  when  the 
appetite  is  deficient,  or  when  other  articles  of  food  occasion  dyspeptic  dis- 
orders. Goats'  milk  and  asses'  milk  are  rarely  used  in  this  country. 
They  have  heretofore  been,  and  are  still,  to  some  extent,  in  European 
countries,  considered  as  preferable  to  the  milk  of  the  cow.  In  order  to 
carry  out  effectually  the  "  milk  cure,"  as  it  is  sometimes  called,  milk  should 
not  only  constitute  the  chief  article  of  diet,  but  it  should  be  taken  largely. 

Exercise  in  the  open  air,  or,  as  I  would  prefer  to  say,  out-of-door  life, 
is,  of  all  measures,  the  most  important.  In  a  paper  already  alluded  to, 
on  the  management  of  pulmonary  tuberculosis,1  I  have  analyzed  the  re- 
corded histories  of  sixty-two  cases  in  which  an  arrest  took  place,  with  a 
view  to  the  points  in  the  treatment  which  were  common  to  all  or  a  greater 
or  less  number.  In  twenty  of  these  cases  the  arrest  took  place  under 
hygienic  measures  without  medicinal  treatment.  In  these  cases  the  most 
important  point  of  agreement  related  to  change  of  habits  as  regards  exer- 
cise and  out-of-door  life.  In  respect  to  this  point,  there  was  also  an 
agreement  in  the  cases  in  which  medicinal  measures  were  employed.  The 
following  extract  from  the  paper  contains  a  summarjr  of  the  facts,  with 
the  general  conclusions :  "  The  most  striking  and  valuable  of  the  results 
of  the  analytical  study  of  these  cases  is  their  almost  uniform  agreement 
as  regards  change  of  habits  with  respect  to  exercise  and  out-of-door  life 
at  the  time  of  the  arrest.  Excluding  the  seven  cases  in  which  the  arrest 
was  attributable  solely  to  an  intrinsic  tendency,  and  two  cases  in  which 
the  facts  with  respect  to  this  point  were  not  noted,  of  the  remaining  fifty- 

'  Trans.  N.  Y.  Acad.  of  Med.,  1863. 
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tlmv  eases,  in  all,  save  three,  the  histories  show  a  greater  or  less  change 
of  habits  to  have  been  made;  and  in  many  cases  the  change  consisted  in 
ivliiuiiiishing  sedentary  callings  for  other  pursuits,  in  order  to  carry  out 
more  effectually  the  desired  reformation.  I  am  well  satisfied  that  here  is 
the  foundation  for  the  successful  management  of  pulmonary  tuberculosis. 
I  would  rank  exercise  and  out-of-door  life  far  above  any  known  remedies 
for  the  cure  of  the  disease.  There  are  grounds  for  believing  that  the  ad- 
vantage of  a  change  of  climate  mainly  consists  in  its  being  subsidiary  to 
a  change  of  habits  as  regards  exercise  and  out-of-door  life.  So  deeply 
impressed  am  I  with  the  correctness  of  this  view  of  the  regimenal  man- 
agement of  the  disease,  that  I  cannot  express  myself  too  emphatically  in 
trying  to  enforce  its  practical  importance." 

Tuberculous  patients  should  sleep  in  well  ventilated  rooms.  In  con- 
formity with  popular  notions,  they  are  apt  to  fear  the  cool  or  cold  air  of 
night.  A  fire  may  be  kept  in  sleeping-rooms  in  the  winter  season,  but 
the  windows  should  be  kept  open.  Dr.  James  Blake,  of  San  Francisco, 
California,  has  reported  several  cases  in  which  most  favorable  results  fol- 
lowed living  in  the  open  air  during  the  summer  months,  at  an  elevation  of 
from  three  to  five  thousand  feet  above  the  sea,  in  the  coast  range  of  the 
mountains  of  California  where  the  temperature  is  very  equable,  and  no  rain 
falls  for  five  or  six  months.  The  patients  did  not  even  sleep  in  tents,  but 
were  in  the  open  air  during  night  and  day. 

Exercise  in  the  open  air  should  be  accompanied  by  either  mental  recrea- 
tion or  occupations  which  interest  the  mind.  It  should,  as  far  as  possible, 
be  incidental  to  pursuits  which  engage  the  attention.  Adopted  simply  as 
a  hygienic  measure,  it  will  rarely  be  persisted  in.  It  is  often  essential, 
therefore,  for  patients  to  make  a  radical  change  in  business,  or,  if  they  be 
able  to  devote  their  time  to  the  restoration  of  health,  hunting,  sporting, 
travelling,  etc.,  are  to  be  resorted  to  as  means  of  securing  the  union  of 
out-of-door  life  with  an  agreeable  exercise  of  the  mental  faculties.  Over- 
exercise  of  the  muscles  is  to  be  avoided.  Patients  sometimes,  supposing 
that  the  benefit  from  muscular  exercise  is  proportionate  to  its  amount, 
carry  it  to  the  extent  of  producing  a  degree  of  fatigue  and  exhaustion 
which  is  injurious.  It  is  not  from  the  amount  of  physical  exertion,  but  of 
out-of-door  life  with  such  exercise  as  is  well  borne,  that  benefit  is  to  be 
expected. 

The  body  should  be  protected  against  atmospherical  changes,  the  tem- 
perature and  functions  of  the  skin  being  maintained  by  warm  clothing. 
The  garments  worn  next  the  surface  should  be  made  of  a  material  which 
is  a  good  non-conductor  of  heat,  viz.,  either  wool  or  silk.  But  a  super- 
fluity of  clothing  is  to  be  avoided.  The  object  is  to  provide  adequate 
protection,  without  an  undue  accumulation  of  heat  and  perspiration.  In 
a  cold  or  temperate  latitude,  during  the  winter  season,  a  waistcoat  of  buck- 
skin or  chamois  leather,  worn,  during  the  daytime,  over  a  light  woollen  or 
silk  shirt,  is  to  be  recommended  to  patients  of  either  sex,  as  securing  the 
proper  protection  without  the  inconvenience  of  being  bundled  with  an 
overplus  of  garments.  The  feet  should  be  well  guarded  against  cold  and 
wet.  Properly  clothed,  the  patient,  if  he  be  strong  enough  to  go  out  of 
doors,  should  rarely  be  kept  within  doors  by  the  state  of  the  weather,  but 
should  resolutely  keep  up  habits  of  out-of-door  life,  despite  the  ordinary 
changes  of  temperature  and  winds,  remaining  in  the  house  only  on  incle- 
ment days. 

I  have  frequently  known  the  sponge  bath  to  be  taken  daily  by  tubercu- 
lous patients,  with  apparent  benefit.  It  may  be  safely  tried  and  continued, 
provided  it  be  followed  by  an  agreeable  glow.  The  temperature  of  the 
20 
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water  used  should  be  from  G4°  to  68°  Fahr.  It  is  to  be  borne  in  mind, 
with  reference  to  this  measure,  as  well  as  exercise  in  the  open  air,  that 
the  susceptibility  to  attacks  of  bronchitis  is  less,  the  more  the  exposure, 
and,  also,  that  an  attack  of  bronchitis  does  not  usually  exert  any  unfavor- 
able influence  on  the  tuberculous  disease.  Many  patients  are  deterred  from 
going  out  of  doors,  when  the  weather  seems  unfavorable,  by  needless  ap- 
prehension of  taking  cold.  The  danger  from  this  source  is  certainly  less 
than  from  a  deficiency  of  out-of-door  life. 

The  proportion  of  cases  in  which  an  arrest  of  the  disease  is  effected  is 
sufficient  to  authorize  the  physician  to  encourage  patients  strongly  to  em- 
ploy the  hygienic  measures  which  have  been  briefly  considered.  The  in- 
fluence of  the  disease  on  the  mind  is  to  induce  either  an  expectation  of 
recovery  without  effort,  or  resignation  to  death.  It  is  important  to  make 
patients  understand  that  very  much  depends  on  their  own  exertions.  One 
of  the  great  difficulties  in  the  way  of  successful  management  is  a  passive, 
patient,  tranquil  frame  of  mind,  which  cannot  be  aroused  to  vigorous 
efforts.  Persons  endowed  with  resolution,  energy,  and  perseverance,  other 
things  being  equal,  are  more  likely  to  struggle  successfully  with  the  dis- 
ease than  they  who  are  deficient  in  these  mental  qualities.  The  measures 
which  have  been  considered,  if  not  successful  in  effecting  an  arrest  of  the 
disease,  tend  to  retard  its  progress,  and  render  the  condition  of  patients 
most  comfortable  while  life  lasts. 

Change  of  climate,  as  a  means  of  effecting  a  cure  of  pulmonary  tuber- 
culosis, has  been  a  fruitful  topic  for  discussion.  It  does  not  fall  within  the 
scope  of  this  work  to  enter  into  a  discussion  of  this  topic.  I  shall  present 
briefly  certain  considerations  which  may  be  of  some  practical  utility  in 
connection  with  the  question  in  individual  cases,  "  Shall  I  try  change  of 
climate,  and,  if  so,  where  shall  I  go  ?" 

It  may  be  assumed  that  a  change  of  climate  is  frequently  useful.  Grant- 
ing that  in  the  majority  of  cases  it  does  not  prove  successful,  there  is 
ample  ground  for  the  belief  that  in  not  a  few  cases  it  is  highly  beneficial, 
and  it  appears  sometimes  to  effect  an  arrest  of  the  disease.  The  judgment 
of  patients  or  their  friends,  in  the  matter,  is  not  of  much  value,  because  it 
is  usually  based  on  the  knowledge  of  a  few  cases,  or  perhaps  of  a  single 
case,  in  which  benefit  may,  or  may  not,  have  been  apparently  obtained. 
Change  of  climate,  therefore,  is  to  be  advised  under  certain  circumstances. 
It  may  be  taken  for  granted  that  there  is  no  specific  influence  in  any 
climate.  It  would  be  therefore  quite  needless  to  inquire  if  there  be  one 
particular  spot  which  is  to  be  preferred  above  all  others.  Observation 
shows  that  different  climates  are  suited  to  different  cases.  The  qualities 
which  render  a  climate  favorable  are  elevation,  uniformity,  and  dryness. 
As  regards  the  latter,  the  rule  is  perhaps  not  without  exceptions  ;  some 
patients  appear  to  do  best  in  situations  in  which  the  atmosphere  is  warm 
and  humid.  With  respect  to  temperature,  a  uniform  cold  climate  is  best 
for  some  cases,  and  a  uniform  warm  climate  for  other  cases.  Of  late  years, 
the  custom  has  been  gaining  ground  of  sending  patients  to  a  cold  latitude, 
and  I  have  known  of  a  number  of  instances  in  which  the  climate  of  Min- 
nesota has  proved  highly  serviceable.  Were  it  consistent  with  the  limits 
of  this  work,  I  could  cite  some  cases  which  are  strikingly  illustrative  of 
the  salutary  influence  of  the  uniform,  dry,  cold  atmosphere  of  that  northern 
region.  On  the  other  hand,  I  have  known  of  numerous  instances  in  which 
a  change  to  a  warm  climate  has  appeared  to  accomplish  all  that  could  be 
desired.  What  circumstances,  then,  are  to  guide  us  in  deciding  whether 
a  cold  or  warm  climate  will  be  likely  to  prove  most  advantageous  ?  The 
feelings  and  choice  of  the  patient  are  to  have  considerable  weight.  If, 
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when  in  health,  more  vigor  and  enjoyment  arc  habitually  experienced  in 
summer  than  in  winter,  a  warm  climate  will  probably  be  best,  and,  if  the 
reverse  be  true,  a  cold  climate  is  to  be  preferred.  The  condition  of  the 
patient  as  regards  feebleness  is  an  essential  point.  If  he  be  so  feeble  as 
not  to  be  able  to  live  out-of-doors  in  cold  weather,  or  if  the  reaction  from 
the  impression  of  cold  be  slow  and  imperfect,  a  warm  climate  is  more  suit- 
able. It  is  rarely  proper  to  send  patients  to  a  cold  climate  if  the  disease 
be  considerably  advanced,  and,  as  a  rule,  a  cold  climate  is  better  suited  to 
male  than  to  female  patients. 

With  reference  to  the  particular  situation  to  be  selected,  it  should  con- 
tain resources  for  occupation  and  mental  interest.  There  must  be  induce- 
ments for  out-of-door  life.  I  have  known  patients  who  had  been  accus- 
tomed to  active  habits,  suffer  intolerably  from  ennui  in  going  to  places 
where  the  supposed  excellence  of  climate  was  the  only  attraction.  It  is 
frequently  better  to  move  about  from  one  place  to  another  than  to  remain 
stationary ;  as  soon  as  a  place  becomes  tiresome,  it  is  best  to  leave  it. 
Travelling  in  foreign  countries,  without  any  special  regard  for  climate,  is 
often  the  best  plan,  the  advantage  consisting  in  the  interest  and  induce- 
ments to  out-of-door  exercise  derived  from  a  succession  of  new  scenes.  A 
sea-voyage  in  warm  latitudes  is  generally  useful,  and  if  patients  are  fond 
of  the  sea,  a  long  voyage,  if  practicable,  may  be  advised.  During  the  past 
few  years  many  patients  under  my  observation  have  resorted  to  sea-voy- 
ages ;  and  I  can  affirm  that,  while  in  not  a  few  instances  the  benefit  has 
been  marked,  I  have  never  known  any  harm  to  ensue.  I  have  known 
several  instances  in  which  patients,  in  an  advanced  stage  of  the  disease, 
the  strength  being  much  reduced,  have  taken  long  voyages  with  notable 
improvement.  Places  which  are  especially  the  resort  of  patients  are  to  be 
avoided ;  the  moral  effect  of  seeing  daily  examples  of  different  stages  of 
the  disease  is  unfavorable.  A  change  is  often  useful  when  there  is  no  su- 
periority on  the  score  of  climate,  because  it  is  in  this  way  only,  in  certain 
cases,  that  relief  from  the  cares  and  anxieties  of  business  can  be  secured. 

The  habits  and  taste  of  the  patient  are  to  be  considered.  Persons  who 
are  dependent  on  the  associations  and  comforts  of  home  and  friends  for 
their  happiness  will  not  be  likely  to  be  benefited  by  being  sent  away,  espe- 
cially if  alone  and  among  strangers.  The  stage  of  the  disease  and  the 
rapidity  of  its  progress  are  points  of  great  importance.  It  is  truly  a  cruel 
act  to  send  to  a  distance  patients  who  are  in  a  condition  admitting  of  but 
little  prospect  of  improvement,  and  who  will  probably  not  live  to  return. 
The  amount  of  damage  which  the  lungs  have  sustained,  a"s  determined  by 
physical  signs,  as  well  as  the  symptoms,  is  to  be  taken  into  account, 
before  deciding  with  regard  to  change  of  climate.  And  if  a  change  be 
made  and  prove  effectual,  it  becomes  an  important  question  whether,  if 
practicable,  the  change  should  not  be  permanent.  An  arrest  of  the  disease 
does  not  extinguish  the  diathesis,  and  the  safest  course,  undoubtedly,  is 
to  take  up  a  residence  in  the  climate  in  which  the  cachexia  is  less  liable  to 
be  reproduced  than  in  the  climate  in  which  it  has  been  already  once  devel- 
oped. Finally,  in  forming  an  opinion  of  the  importance  of  change  of 
climate  in  the  management  of  this  disease,  it  is  to  be  considered  that  the 
progress  of  the  disease  will  be  unfavorable  in  a  large  proportion  of  cases, 
whatever  be  the  change  or  changes  made ;  an  arrest  of  the  disease  is  not 
to  be  expected  save  in  a  small  minority  of  cases.  The  fact  that,  of  the 
persons  who  make  trial  of  change  of  climate,  the  number  who  are  not  ap- 
parently benefited  greatly  exceeds  the  number  who  find  this  measure 
either  successful  or  beneficial,  should  not  discourage  resorting  to  the  mea- 
sure so  long  as  in  a  small  proportion  of  cases  it  proves  effective.  Another 


308  PULMONARY    TUBERCULOSIS. 

consideration  is  to  bo  added,  namely,  a  change  of  climate  not  infrequently 
appears  to  retard  the  progress  of  the  disease,  rendering  the  patient  more 
comfortable  and  prolonging  life,  although  an  arrest  of  the  disease  be  not 
effected. 

Passing  now  to  consider  the  remedies  which  enter  into  the  management, 
I  place  under  this  head  alcoholic  stimulants,  without  discussing  the  ques- 
tion whether  they  are  properly  so  regarded,  or  whether,  as  was  claimed 
by  Todd,  they  are  alimentary  rather  than  medicinal.  The  remedial  agency 
of  alcoholics  in  this  disease  has  given  rise,  of  late,  to  much  discussion,  and, 
on  this  point,  the  views  of  physicians  are  somewhat  divided.  Basing  my 
opinion  on  clinical  experience,  I  do  not  hesitate  to  express  the  belief  that, 
in  a  certain  proportion  of  cases,  alcohol  exerts  a  curative  influence.  Of 
the  sixty-two  cases  of  arrested  tuberculosis  which  I  have  analyzed,  in 
fourteen  the  treatment,  irrespective  of  hygienic  measures,  consisted  ex- 
clusively in  the  use  of  alcoholic  stimulants.  In  nine  of  these  cases  the 
recovery  was  apparently  complete,  the  patients  remaining  well  after 
periods,  dating  from  the  time  of  the  arrest,  varying  between  four  months 
and  eleven  years.  Some  cases  which  I  have  observed  seem  to  exemplify 
in  a  striking  manner  the  curative  effects  of  alcoholic  stimulants. 

Alcoholic  stimulants,  however,  by  no  means  exert  a  curative  influence 
in  all  cases.  I  have  known  them  to  be  tried  and  sometimes  tried  repeat- 
edly in  the  same  case,  and  their  use  abandoned  because  they  were  found 
to  produce  unpleasant  effects.  The  determination  of  their  appropriateness 
and  importance,  or  otherwise,  is  thus  to  be  made  in  each  individual  case, 
and  based,  of  course,  upon  a  fair  trial.  And  the  question  at  once  arises, 
what  are  the  circumstances  which  experience  shows  to  denote  their  use- 
fulness on  the  one  hand,  or  their  want  of  usefulness,  if  not  hurtfulness,  on 
the  other  hand?  If  the  immediate  effect  be  that  of  a  cordial,  that  is,  if 
they  produce  a  sense  of  comfort ;  if  they  be  folloAved  by  a  feeling  of  in- 
creased strength  and  a  greater  disposition  to  exercise ;  if  they  do  not  excite 
unduly  the  circulation  or  nervous  system,  benefit  may  be  expected  from 
their  use.  Per  contra,  if  their  immediate  effect  be  discomfort ;  if  they 
be  followed  by  a  feeling  of  increased  weakness  and  less  disposition  to 
e'xercise,  and  if  they  excite  unduly  the  circulation  or  nervous  system,  they 
will  not  do  good,  and  they  may  do  harm. 

The  quantity  to  be  taken  is  an  important  matter.  Some  physicians, 
overconfident  in  the  curative  power  of  alcohol,  advise  their  patients,  in 
general  terms,  to  drink  as  freely  as  possible.  This  is  to  be  deprecated  as 
well  as  the  indiscriminate  use  of  alcoholic  stimulants.  They  are  to  be 
given  sometimes  largely,  sometimes  moderately,  and  sometimes  sparingly. 
In  the  previous  editions  of  this  work  I  gave  the  synopsis  of  the  case  of  a 
young  girl  who  took  a  pint  of  whiskey  daily  for  two  years,  an  arrest  of  the 
disease  being  apparently  effected  by  this  free  use  of  spirit.  It  would  be 
an  erroneous  inference  from  the  curative  power  manifested  in  such  cases, 
that  a  large  quantity  is  to  be  given  in  all  the  cases  in  which  this  remedy 
is  found  to  be  useful.  How  are  we  to  be  guided  in  this  matter  ?  I  will 
state  the  rule  which  experience  has  led  me  to  adopt.  Under  the  condi- 
tions which  indicate  the  use  of  alcoholic  stimulants,  the}-  may  be  given, 
with  reference  to  a  curative  influence,  as  freely  as  they  can  be  taken  with- 
out discomfort,  without  a  sense  of  weakness  or  indisposition  to  exertion, 
and  without  undue  excitement  of  the  circulation  or  nervous  system.  The 
limitation  in  quantity  is  to  be  determined  by  the  same  circumstances  which 
indicate  their  use,  or,  in  other  words,  by  their  immediate  effects.  And, 
guided  by  these  circumstances,  it  will  be  found  that  some  patients  will 
bear  a  large,  some  a  moderate,  and  some  only  a  small  quantity.  This 
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disease  is  one  of  those  which,  in  certain  cases,  induce  a  remarkable  tole- 
rance of  alcoholic  stimulants. 

The  form  of  alcoholic  stimulants  to  be  used  is  another  practical  point. 
In  the  cases  which  I  have  observed,  whiskey  has  been  oftenest  used. 
Some  have  thought  that  this  form  of  spirit  is  especially  adapted  to  cases 
of  tuberculosis.  I  do  not  join  in  this  opinion.  Whatever  be  the  form 
used,  I  believe  the  remedial  principle  to  be  alcohol.  But  no  form  is 
equally  applicable  to  all  cases.  Some  patients  are  benefited  especially  by 
spirits,  some  by  wine,  and  some  by  malt  liquors.  Of  the  different  vari- 
eties of  spirits,  wine,  and  malt  liquors,  each  is  best  suited  to  particular 
cases.  The  indication  for  the  selection  of  the  form  to  be  used  in  individual 
cases  must  be  derived  from  the  preference  of  the  patient  and  the  results 
of  experimental  trials. 

In  conclusion  there  is  an  important  matter  connected  with  the  employ- 
ment of  alcoholic  stimulants  which,  although  not  pertaining  to  the  con- 
sideration of  their  therapeutical  influence,  should  not  be  ignored.  I  refer 
to  a  risk  of  forming  habits  of  intemperance.  If  their  remedial  use  involve 
this  risk,  it  becomes  a  question  how  far  we  are  warranted  in  incurring  it 
by  their  curative  power.  But  in  no  case  in  which  I  have  employed  alco- 
holic stimulants  has  there  been  developed,  so  far  as  I  know,  a  desire  for 
them  or  a  reliance  upon  them,  rendering  it  difficult  to  relinquish  their 
use.  I  have  directed  my  attention  particularly  to  this  point,  and  I  have 
not  yet  found  an  instance  in  which  there  was  any  reluctance  to  discon- 
tinue alcoholic  stimulants  whenever  it  was  deemed  advisable.  I  am  not 
aware  that  in  a  single  case  among  the  great  number  in  which  I  have  ad- 
vised the  use  of  alcoholic  stimulants  has  a  patient  fallen  into  intemperate 
habits.  I  certainly  am  not  prepared  to  advocate  the  use  of  alcoholic 
stimulants  as  a  prophylactic  ;  that  is,  to  sanction  indulgence  among  those 
who  bcilieve  or  fancy  that  they  are  in  danger  of  becoming  tuberculous. 
I  would  not  advise  their  use  in  doubtful  cases  ;  it  should  follow  a  clear 
diagnosis  based  on  signs  and  symptoms.  In  persons  with  the  unfortunate 
idiosyncrasy  which  leads  to  an  irresistible  craving  on  the  slightest  indul- 
gence, the  immediate  effects  would  always  centra-indicate  their  use  in 
conformity  with  the  rules  which  should  govern  our  practice  in  cases  of 
tuberculosis.  And  finally,  when  employed  as  a  remedy,  they  are  not  to 
be  taken  as  a  means  of  conviviality,  or  for  any  other  than  a  curative  in- 
fluence. Observing  these  precautions,  we  may  expect  to  secure  their 
remedial  agency  without  exposing  our  patients  to  a  calamity  which,  in  a 
moral  point  of  view,  would  be  far  greater  than  a  failure  to  effect  an  arrest 
of  pulmonary  tuberculosis.1 

With  regard  to  cod-liver  oil,  the  same  inquiry  arises  as  with  respect  to 
alcoholic  stimulants,  viz.,  whether  it  be  proper  to  regard  it  as  a  food  or  a 
medicine.  Not  stopping  to  discuss  the  propriety  of  classing  it  among 
remedies,  I  proceed  briefly  to  consider  the  practical  points  connected  with 
its  employment  in  cases  of  pulmonary  tuberculosis.  All  clinical  obser- 
vers unite  in  according  to  it  more  or  less  value.  Its  usefulness  in  a  certain 
proportion  of  cases  can  hardly  be  doubted.  Of  the  cases  of  arrested 
tuberculosis  which  I  have  analyzed,  in  five  the  treatment  consisted  exclu- 
sively in  the  use  of  cod-liver  oil  and  hygienic  measures.  How  much 
importance  is  to  be  attached  to  an  intrinsic  tendency,  and  how  much  to 

1  These  remarks  on  the  use  of  alcoholic  stimulants,  and  the  remarks  which  fol- 
low on  the  use  of  cod-liver  oil,  are,  in  a  great  measure,  taken  from  the  author's 
clinical  report  to  the  New  York  Academy  of  Medicine  on  the  management  of  pul- 
monary tuberculosis. 
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hygiene,  in  these  cases,  cannot  be  determined,  but  an  examination  of  the 
circumstances  belonging  to  the  individual  histories  goes  to  show  that  a 
certain  amount  of  curative  influence  belongs  to  the  oil. 

The  amount  of  curative  influence  which  cod-liver  oil,  or  any  remedial 
agent,  exerts,  cannot  be  accurately  defined,  because  it  is  impossible  to 
determine  the  proportionate  amount  of  influence  that  may  be  exerted 
either  by  self-limitation  of  the  disease  or  by  hygienic  measures,  but,  prac- 
tically, this  is  of  less  importance  than  to  ascertain  whether  a  remedy 
possess  curative  power,  be  the  degree  greater  or  less.  If  a  remedy  have 
considerable  influence,  it  is,  of  course,  more  desirable  to  employ  it  than  if 
the  amount  of  influence  were  small ;  but  let  the  influence  be  never  so 
small,  we  are  not,  on  that  account,  warranted  in  withholding  it  in  a  dis- 
ease of  such  gravity  as  this.  Practically,  the  question  of  the  use  or  non- 
use  of  the  oil  relates  to  individual  cases.  Clinical  observation  shows  that 
it  is  not  useful  in  all  cases.  I  shall  give,  briefly,  the  rules  which  my  own 
experience  has  led  me  to  adopt  respecting  its  use  and  non-use. 

If  it  be  taken  without  great  repugnance,  if  it  do  not  impair  the  appetite 
or  digestion,  nor  occasion  derangement  of  the  bowels,  it  may  be  expected 
to  do  good.  If  it  produce  any  of  the  effects  just  named,  its  propriety  is 
questionable.  It  is  best  to  begin  with  a  small  quantity  and  increase  to 
the  maximum,  quantity,  which  is  from  half  an  ounce  to  an  ounce  three 
times  daily,  taken  near  the  time  of  meals,  either  before  or  after,  as  choice 
or  experience  may  dictate. 

The  hypophosphites  were  introduced,  some  years  since,  by  Dr.  Churchill 
as  a  specific  remedy,  the  pathology  of  the  disease  being  supposed  to  in- 
volve a  deficiency  in  the  system  of  phosphorus,  and  this  element  existing 
in  the  hypophosphites  in  a  form  readily  assimilable  and  in  a  low  state  of 
oxidation.  Experience  has  abundantly  shown  that  the  disease  is  not 
arrested  by  the  introduction  of  phosphorus  into  the  system,  in  other 
words,  that  this  has  no  claim  to  be  considered  as  a  specific  remedy ;  but 
it  appears  in  some  cases  to  be  highly  useful  as  a  tonic  remedy. 

The  fusel  oil,  introduced  as  a  remedy  in  this  disease  by  Dr.  Morrell 
Wyman,  has  been  employed  to  a  considerable  extent  in  this  country,  more 
especially  in  the  New  England  States,  not  as  a  remedy  supposed  to  exert 
any  specific  influence,  but  as  affecting  favorably  the  pulmonary  symptoms. 
During  a  service  of  three  months  in  the  heart  and  lungs  department  of 
the  Demilt  Dispensary  of  New  York,  I  prescribed  this  remedy  in  a  large 
number  of  tuberculous  cases.  In  the  majority  of  cases  no  apparent  benefit 
was  produced,  but  in  some  instances  the  patients  reported  relief  as  regards 
the  cough  and  expectoration. 

The  chlorate  of  potassa  was  supposed,  by  the  late  Dr.  Fountain,  to  have 
a  special  efficacy  in  this  disease.  I  made  trial  of  this  remedy  in  all  the 
hospital  cases  received  into  my  wards  at  the  New  Orleans  Charity  Hos- 
pital, in  the  winter  of  1860.  the  cases  were  fourteen  in  number.  They 
were  at  once  placed  on  the  use  of  this  remedy,  from  three  to  four  drachms 
being  taken  daily,  with  no  other  remedy  than  a  palliative  for  cough,  alco- 
holic stimulants  being  generally  withheld ;  and  this  treatment  was  con- 
tinued in  each  case  so  long  as  the  patient  did  not  seem  to  be  losing  ground. 
A  clinical  report  of  these  cases  was  published  in  the  American  Journal  of 
the  Medical  Sciences,  October,  1861.  The  conclusion  drawn  from  these 
cases,  as  regards  the  curative  influence  of  this  remedy,  is  stated  in  the 
report  as  follows :  "  Of  fourteen  recorded  cases  of  phthisis  in  which  the 
chlorate  of  potassa  was  given  in  sufficient  doses  and  for  a  sufficient  period 
to  test  its  remedial  power,  in  nine  the  histories  afford  no  evidence  of  any 
salutary  effect  from  the  remedy ;  in  four  cases  the  circumstances  render  it 
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doubtful  whether  much,  if  any,  influence  was  fairly  attributable  to  the 
rriiirdy,  and  in  one  case  only  is  there  room  for  the  supposition  that  the 
remedy  was  highly  beneficial.  These  cases,  therefore,  fail  to  furnish 
proof  of  any  special  efficacy  in  this  remedy  to  arrest  or  retard  the  pro- 
gress of  the  disease."  This  conclusion  is  not  at  variance  with  the  opinion 
that,  as  a  tonic  remedy,  the  chlorate  of  potassa  may  be  useful  in  certain 
cases  of  the  disease. 

The  different  tonic  remedies  are  indicated  in  this  disease.  Quinia,  the 
bitter  infusions,  the  infusion  of  the  wild  cherry  bark,  the  citrate  of  iron 
and  quinia,  and  the  different  chalybeates,  are  to  be  prescribed  according 
to  the  circumstances  belonging  to  different  cases,  and  frequently  in  suc- 
cession in  the  same  case.  It  has  been  conjectured  that  the  continued  use 
of  iron  may  favor  haemoptysis.  I  have  never  seen  any  clinical  evidence 
of  this,  but,  if  there  be  ground  for  the  conjecture,  the  inappropriateness 
of  the  remedy  does  not  follow.  The  fact  that  tuberculous  disease  is  not 
often  developed  in  patients  affected  with  anaemia  has  been  supposed  to 
militate  against  the  propriety  of  chalybeate  remedies ;  but  it  is  manifestly 
illogical  to  infer  from  this  fact  that  the  anaemia  which  is  secondary  to,  and 
probably  an  effect  of,  the  tuberculous  disease  exerts  any  retarding  influ- 
ence upon  the  latter.  Some  eminent  French  authors  oppose  the  use  of 
iron  in  cases  of  pulmonary  tuberculosis  ;  but  the  majority  of  experienced 
physicians  hold  the  opinion  that  chalybeates  are  often  useful,  and  this 
opinion  is  in  accordance  with  my  own  observations.  Other  remedies,  the 
value  of  which  is  attested  by  experience,  although  they  have  no  claim  to 
be  considered  as  exerting  a  special  anti-tuberculous  effect,  are  sulphur, 
arsenic,  and  iodine.  Sulphur  is  to  be  given  in  small  doses,  or  a  trial  may 
be  made  of  the  mineral  waters  containing  this  element.  Arsenic,  in  minute 
doses,  long  continued,  is  extolled  in  strong  terms  by  two  French  writers, 
M.  Isnard  and  M.  Moutard-Martin.  Of  late,  I  have  prescribed  this  re- 
medy in  a  considerable  number  of  cases  with  manifest  advantage.  Pre- 
parations of  iodine  have  been  thought  by  many  to  be  useful  in  cases  of 
tuberculosis,  as  they  are  undoubtedly  in  cases  of  scrofulosis.  The  chloride 
of  sodium  is  to  be  added  to  the  remedies  just  named.  Still  another 
remedy  to  be  enumerated  is  a  solution  of  caoutchouc  in  the  spirits  of 
turpentine  and  prepared  as  a  confection.  Dr.  Theodore  R.  Varick,  of 
Jersey  City,  has  used  this  last-named  remedy  in  many  cases,  as  he  thinks, 
with  notable  benefit.  Having  at  his  suggestion  made  trial  of  it  in  a  num- 
ber of  patients  at  Bellevue  Hospital,  I  can  bear  testimony  to  its  apparent 
utility  in  certain  cases.  It  is  not  a  disagreeable  remedy,  but  some  patients 
after  a  time  acquire  a  repugnance  to  it. 

Certain  pulmonary  symptoms  claim  attention.  Expectorant  remedies, 
as  a  rule,  are  not  called  for.  If  they  diminish  appetite,  occasion  nausea, 
or  disturb  digestion,  they  do  more  harm  than  good.  But  remedies  to 
allay  superfluous  cough,  that  is,  cough  not  required  for  expectoration,  are 
useful.  For  this  end  the  succedanea  of  opium,  viz.,  hyoscyamus,  conium, 
belladonna,  and  hydrocyanic  acid  may  be  prescribed,  but,  if  these  prove 
inefficient,  opium  in  some  form  is  required.  Patients  should  be  instructed 
not  to  yield  to  the  disposition  to  cough,  but  to  resist  it  whenever  it  is  not- 
effective.  The  habit  of  coughing  unnecessarily  is,  in  a  great  measure, 
under  voluntary  control.  Soothing  inhalations  are  sometimes  useful  in 
allaying  the  irritation  which  excites  cough.  The  vapor  of  water,  or  spray, 
impregnated  with  conium  or  opium,  may  be  inhaled.  I  have  known  the 
v:q>  >r  of  chloric  ether  to  be  highly  useful  as  a  palliative. 

I  can  say  nothing  of  the  attempt  to  inject  tuberculous  cavities  with  a 
solution  of  the  nitrate  of  silver  or  other  medicated  liquids  through  the 


312  PULMONARY    TUBERCULOSIS. 

larynx  and  trachea.  Aside  from  the  difficulty  of  the  operation,  and  the 
impossibility  of  limiting  the  application  of  the  injected  liquid  to  cavities, 
nothing  beyond  a  palliative  effect  could  be  expected  from  this  measure 
were  it  ever  so  successfully  executed. 

Certain  complications  furnish  indications  for  treatment.  Attacks  of 
drjr,  circumscribed  pleurisy,  call  for  mild  revulsive  and  soothing  applica- 
tions, such  as  sinapisms,  liniments,  or  the  belladonna  plaster.  Local 
bleeding  by  leeches  or  cups  is  never  required.  The  pain  incidental  to 
these  attacks  generally  passes  off  in  a  few  days  at  furthest.  The  treat- 
ment of  coexisting  laryngitis  has  already  been  considered.  Diarrhoea, 
dependent  on  tuberculous  enteritis,  is  to  be  kept  in  check  by  astringents 
and  opiates,  the  latter  being  used  with  as  much  reserve  as  is  consistent 
with  the  object  to  be  attained.  Chronic  peritonitis  claims  only  palliative 
measures.  Pcrineal  fistulas  should  be  allowed  to  continue  without  surgi- 
cal interference. 

In  the  progress  of  the  disease,  symptoms  other  than  those  relating  to 
the  chest,  require  palliative  measures.  The  night  perspirations  are  fre- 
quently the  source  of  great  discomfort.  The  mineral  acids,  especially  the 
dilute  sulphuric  acid  and  gallic  or  tannic  acid,  frequently  afford  relief. 
The  external  application  of  an  astringent,  such  as  alum  dissolved  in  spirit, 
is  sometimes  effective.  Dyspnoea  may  be  mitigated  by  ethereal  prepara- 
tions. 

A  comparison  of  the  measures  of  management  now  generally  pursued 
in  this  disease  with  the  measures  in  vogue  a  quarter  of  a  century  ago, 
shows  a  complete  and  radical  change.  Formerly,  general  and  local  blood- 
letting, cathartics,  emetics,  mercurials,  counter-irritation,  low  diet,  and 
confinement  within  doors  were  sanctioned  by  teachers  and  writers,  and 
entered,  more  or  less,  into  the  treatment  usually  adopted.  At  the  pre- 
sent time,  the  measures  which  are  most  approved  are,  in  all  points,  the 
reverse.  The  latter  are  based  on  more  correct  pathological  views,  and 
the  results  of  clinical  observation.  It  is  not  unreasonable  to  hope  that, 
at  some  future  time,  a  remedy  or  remedies  may  be  discovered,  capable  of 
exerting  a  special  influence  over  the  disease,  but,  in  the  mean  time,  reli- 
ance is  to  be  placed  on  an  early  diagnosis,  the  employment  of  remedies 
which,  directly  or  indirectly,  may  exert,  to  some  extent,  a  curative  influ- 
ence, and,  above  all,  the  hygienic  measures  which  tend  to  invigorate  and 
strengthen  the  system. 

Acute  Pulmonary  Tuberculosis. 

The  distinction  between  rapid  and  acute  tuberculosis  has  already  been 
stated.  In  rapid  tuberculosis  the  disease  runs  its  course  speedily,  the 
accumulation  of  the  product,  softening,  ulceration,  and  the  formation  of 
cavities  taking  place  within  a  few  weeks.  Cases  of  the  acute  variety 
differ  in  this :  the  tuberculous  product  is  in  the  form  of  small,  distinct, 
round  tubercles,  called  from  their  size  miliary,  which  accumulate  in  im- 
mense number,  and  life  is  quickly  destroyed  by  the  interference  with  the 
function  of  respiration,  and  a  high  degree  of  constitutional  disturbance. 
The  miliary  tubercles,  in  cases  of  so-called  acute  phthisis,  may  consist  of 
the  yellow  tuberculous  product,  or  they  are  the  semi-transparent  bodies 
distinguished  as  the  gray  tuberculous  product.  The  accumulation  of 
these  bodies  in  immense  number  characterizes  cases  of  so-called  acute 
phthisis.  It  is  a  question  whether  these  two  products  are  pathologically 
distinct,  or  whether  the  yellow  are  the  gray  tubercles  which  have  under- 
gone a  cheesy  metamorphosis.  However  this  may  be,  the  distinctive  fea- 


ACUTE    PULMONARY    TUBERCULOSIS.  313 

turc  of  the  form  of  pulmonary  tuberculosis  now  under  consideration  is 
the  rapid  accumulation  of  miliary  tubercles,  and  a  fatal  termination  with- 
out tuberculous  infiltration  or  the  coalescence  of  the  tubercles  forming 
masses  which  liquefy  and  lead  to  the  formation  of  cavities. 

Cases  of  acute  pulmonary  tuberculosis  present  striking  points  of  differ- 
ence, as  compared  with  the  usual  chronic  form  of  tuberculosis,  not  only  in 
respect  of  duration  and  the  appearances  found  after  death,  but  as  regards 
the  physical  signs,  and  the  symptoms  belonging  to  the  clinical  history. 
The  readiest  way  of  presenting  a  general  view  of  this  rare  form  of  disease 
will  be  to  give  a  synopsis  of  a  few  illustrative  cases. 

CASE  1.  Miss  C.,aged  32,  datighter  of  an  eminent  physician,  while  away 
from  home  on  a  visit  of  pleasure,  considering  herself  well,  was  attacked 
in  the  night  with  haemoptysis.  It  was  at  first  slight,  but  recurred  twice 
during  the  same  night,  and  was  considerably  profuse.  I  saw  her  ten  days 
afterward.  In  the  mean  time  she  had  kept  the  bed,  the  respirations  had 
been  accelerated,  the  prolabia  had  been  livid,  the  pulse  frequent,  and  she 
was  greatly  prostrated.  When  I  saw  her,  these  symptoms  continued,  the 
respirations  being  36  per  minute,  the  pulse  varying  from  120  to  130,  the 
cough  and  expectoration  slight.  She  died  the  following  night,  eleven 
days  after  the  occurrence  of  haemoptysis.  She  had  had  a  slight  haemop- 
tysis six  years  before,  and  subsequently  had  been  subject  to  a  slight 
cough,  but  there  had  been  no  notable  diminution  in  weight,  and  she  had 
always  considered  herself  well. 

An  examination  after  death  was  made  by  the  attending  physician,  Dr. 
Walter  Carey,  of  Buffalo,  who  stated  that  he  found  old  pleuritic  adhesions 
on  both  sides,  and  both  lungs  stuffed  with  miliary  tubercles,  which  he  de- 
scribed as  hard  and  semi-transparent ;  there  was  no  aggregation  of  tuber- 
culous matter  into  masses,  and  there  were  no  cavities. 

It  is  fair  to  conclude  that  in  this  case  either  the  formation  of  miliary 
tubercles,  or  granulations,  commenced  at  the  time  of  the  haemoptysis,  or, 
if  they  existed  previousl}',  they  were  comparatively  few  in  number,  but 
rapidly  accumulated  from  that  time,  destroying  life  in  so  short  a  period 
as  eleven  da}rs. 

CASE  2.  In  November,  1800,  I  examined  a  slave-girl,  aged  18,  in  an 
infirmary,  at  New  Orleans,  under  the  charge  of  my  colleague,  Prof.  Beard. 
She  was  at  that  time  apparently  convalescing  from  typhoid  fever,  and  a 
careful  exploration  of  the  chest  disclosed  no  signs  of  pulmonary  disease. 
She  seemed  to  be  slowly  convalescing,  when,  about  the  first  of  January, 
1861,  a  violent  cough  occurred,  the  pulse  became  frequent,  she  lost  weight 
and  strength  rapidly,  and  died  in  about  six  weeks.  On  examination  after 
death,  the  lungs  were  free  from  adhesions,  but  crammed  with  small,  hard 
bodies,  not  larger  than  pins'  heads.  Both  lungs  were  about  equally 
crammed.  The  spleen  and  liver  contained  the  same  bodies  in  great  num- 
bers, and  the  peritoneum  was  studded  with  them.  Haemoptysis  did  not 
occur  in  this  case,  and  the  expectoration  was  slight. 

CASE  3.  A  male  patient,  the  age  not  noted,  was  admitted  into  the  Cha- 
rity Hospital  of  New  Orleans,  in  the  service  of  my  colleague,  Prof.  Fen- 
ner,  February,  1801,  and  died  on  the  third  day  after  his  admission.  When 
admitted,  he  declared  he  was  perfectly  well  at  the  time  he  was  attacked 
with  his  existing  disease,  which  was  five  weeks  before  his  admission.  His 
symptoms  were  cough  without  expectoration,  accelerated  breathing  and 
dyspnoea,  lividity  of  prolabia,  and  frequency  of  the  pulse.  He  was  ex- 
amined by  one  of  my  private  pupils,  who  found  everywhere  a  clear  reso- 
inuicc  on  percussion,  and  abundant  subcrepitant  rales. 

After  death,  the  lungs,  which  were  placed  at  my  disposal,  were  found 
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to  contain  an  immense  number  of  miliary  tubercles,  of  about  the  size  of  a 
pin's  head,  not  hard  and  semi-transparent,  but  opaque  and  cheesy.  At  the 
apex  of  the  right  lung  was  a  cavity  of  about  the  size  of  an  English  walnut, 
anfractuous,  empty,  and  lined  by  a  smooth  serous-like  membrane.  Another 
small  cavity  existed  near  the  apex  of  this  lung.  Near  the  apex  of  the  left 
lung  was  a  cavity  of  the  size  of  a  common  American  walnut,  not  anfrac- 
tuous, but  also  empty,  and  lined  by  a  serous-like  membrane.  The  miliary 
tubercles  were  less  abundant  at  the  summit  than  in  the  middle  and  inferior 
portions  of  the  lungs. 

This  case  affords  an  illustration  of  one  of  the  modes  in  which  pulmonary 
tuberculosis  ends  favorably,  viz.,  in  dry,  innocuous  cavities.  The  miliary 
deposits  were  undoubtedly  of  recent  date,  and  were  sufficient  to  destroy 
life  without  the  processes  of  aggregation,  softening,  and  excavation. 

The  diagnosis  in  cases  of  acute  pulmonary  tuberculosis  may  be  attended 
with  difficulty.  If  haemoptysis  do  not  occur,  and  the  pulmonary  symp- 
toms be  not  marked,  the  existence  of  thoracic  disease  is  liable  to  be  over- 
looked, and  the  patient  may  be  supposed  to  have  typhoid  fever.  This 
error  in  diagnosis  has  been  repeatedly  made.  Delirium  sometimes  occurs, 
and  this  tends  to  obscure  the  diagnosis.  A  careful  examination,  however, 
should  lead  to  the  conclusion  that  there  is  some  grave  affection  within  the 
chest,  and  typhoid  fever  is  to  be  excluded  by  the  absence  of  the  character- 
istic symptoms  which  belong  to  the  clinical  history  of  that  disease.  But 
having  decided  that  the  disease  is  seated  within  the  chest,  the  diagnosis 
is  still  not  altogether  easy,  because  physical  signs  do  not  point  directly  to 
the  nature  of  the  affection,  and  analogous  symptoms  belong  to  several 
thoracic  affections,  viz.,  capillary  bronchitis,  pneumonitis,  pleuritis,  and 
certain  affections  of  the  heart.  The  signs  of  the  disease  are  not  positive, 
for,  the  tubercles  being  minute  and  discrete,  and,  moreover,  existing 
equally  in  both  lungs,  exploration  of  the  chest  may  furnish  no  marked 
disparity  in  the  resonance  on  percussion,  and  none  of  those  modifications 
of  the  respiration  and  voice  which  denote  pulmonary  solidification.  The 
diagnosis  is  to  be  made,  so  far  as  physical  signs  are  concerned,  mainly  by 
exclusion.  Pneumonitis,  pleuritis,  and  diseases  of  the  heart,  may  be 
readily  excluded  by  the  absence  of  the  signs  of  those  affections.  Capil- 
lary bronchitis  is  not  so  readily  excluded,  but  this  affection  generally 
supervenes  on  an  attack  of  ordinary  acute  bronchitis ;  it  runs  a  more 
rapid  course  than  acute  tuberculosis,  and,  if  it  end  fatally,  presents  a  much 
greater  violence  of  pulmonary  symptoms,  especially  dyspnoea. 

Unhappily,  the  treatment  of  acute  pulmonary  tuberculosis  may  be  dis- 
missed with  a  very  few  words.  The  condition  of  the  patient  is  hopeless, 
and  all  that  the  physician  can  do  is  to  palliate  symptoms  and  support  the 
powers  of  life. 


SECTION  SECOND. 

DISEASES  AFFECTING  THE  CIRCULATORY  SYSTEM. 


CHAPTEK  I. 

Introductory  Remarks.  Pericarditis— Anatomical  Characters— Clinical  History— Pathological 
Character— Causation— Diagnosis— Prognosis— Treatment.  Chronic  Pericarditis.  Pneumo- 
Pericarditis. 

DISEASES  affecting  the  circulatory  system  are  seated  in  the  blood, 
the  bloodvessels,  and  the  central  organ  of  the  circulation — the  heart. 
The  morbid  conditions  of  the  blood,  so  far  as  they  are  at  present  known, 
are,  in  general,  either  common  to  different  individual  diseases,  or  they  are 
involved  in  affections  which  are  distributed  in  other  nosological  divisions. 
The  consideration  of  these  conditions,  therefore,  belongs  to  general,  rather 
than  special,  pathology,  and  they  have  been  considered  in  the  first  part  of 
this  work.  Diseases  of  the  vessels — the  arteries  and  veins — are  fully  con- 
sidered by  surgical  writers,  entering,  as  they  do,  much  more  largely  into 
maladies  which  belong  to  the  surgeon,  than  into  those  which  fall  within 
the  province  of  the  physician.  Of  the  affections  of  the  arteries,  aneurisms 
situated  within  the  chest  and  abdomen  will  alone  claim  attention  in  this 
treatise.  Thoracic  aneurisms  will  be  noticed  in  this  section ;  those  situ- 
ated within  the  abdomen  will  be  referred  to  in  connection  with  abdominal 
tumors,  in  the  next  section.  Inflammation  of  the  veins  (phlebitis)  has 
been  referred  to  in  connection  with  purulent  infection  of  the  blood.  This 
section  will  be  devoted  chiefly  to  diseases  affecting  the  heart. 

The  clinical  study  of  the  diseases  of  the  heart  has  been  prosecuted  with 
much  success  within  the  past  few  years,  and,  perhaps,  in  no  other  depart- 
ment of  medicine  is  the  recent  advancement  of  practical  knowledge  more 
conspicuous  than  here.  This  is,  in  a  great  measure,  due  to  the  successful 
employment  of  physical  exploration  in  the  diagnosis  of  these  diseases. 
The  discrimination  of  these  diseases  by  means  of  the  signs  derived  from 
the  application  of  percussion  and  auscultation,  has  been  brought  to  great 
perfection  by  the  researches  of  Bouillaud,  Hope,  Stokes,  and  others.  It 
does  not  come  within  the  scope  of  this  work  to  treat  fully  of  the  signs  in- 
volved in  the  diagnosis  of  cardiac  affections.  For  this  important  infor- 
mation the  student  and  practitioner  are  referred  to  treatises  devoted 
specially  either  to  diseases  of  the  heart,  or  to  the  physical  exploration  of 
the  chest.  I  shall  content  myself  here,  as  in  treating  of  pulmonary  affec- 
tions, with  a  brief  account  of  the  phenomena  determined  by  percussion 
and  auscultation. 

The  diseases  of  the  heart  are  conveniently  arranged  in  the  following 
groups :  1.  Inflammatory  affections.  2.  Structural  lesions.  3.  Func- 
tional disorder.  I  shall  consider  them  in  this  order,  and  the  present 
chapter  will  be  devoted  to  one  of  the  inflammatory  affections.  Inflamma- 
tion affecting  the  heart  gives  rise  to  different  affections  according  to  the 
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structure  in  which  it  is  seated.  Inflammation  of  the  serous  membrane 
investing  the  heart,  or  the  pericardium,  is  one  affection,  called  pericardi- 
tis. Inflammation  of  the  membrane  lining  the  cavities  of  the  heart,  or 
the  endocardium,  is  another  affection,  called  endocarditis.  Inflammation 
of  the  substance  of  the  heart,  or  the  muscular  walls,  is  distinguished  as 
myocarditis.  These  three  inflammatory  affections  claim  separate  conside- 
ration. 

Acute  Pericarditis. 

Pericarditis  occurs  as  an  acute  and  a  chronic  affection.  Acute  peri- 
carditis will  be  now  considered,  and,  afterward,  the  chronic  form  of  the 
disease. 

ANATOMICAL  CHARACTERS. — The  morbid  appearances  resulting  from 
acute  inflammation  in  this  situation  are  essentially  the  same  as  in  ether 
serous  membranes  when  inflamed,  for  example,  the  pleura.  Exudation 
of  fibrin  or  lymph  takes  place  in  more  or  less  abundance,  commencing 
shortly  after  the  development  of  the  inflammation.  The  lymph  is  dis- 
posed in  the  form  of  a  layer,  or  a  series  of  layers,  on  the  visceral  and  the 
parietal  surface  of  the  membrane.  It  is  at  first  soft  and  easily  removed, 
but  becomes  dense  and  closely  adherent  in  proportion  as  it  is  of  old  date. 
The  movements  of  the  pericardial  surfaces  frequently  cause  the  lymph  to 
assume  a  reticulated  or  areolated  appearance,  or  it  is  disposed  in  masses, 
and  it  is  sometimes  in  the  form  of  numerous  filaments  or  villous  projec- 
tions giving  to  the  surface  a  shaggy  aspect.  The  vessels  beneath  the 
membrane  may  be  congested,  giving  rise  to  arborescent  redness,  and  spots 
of  ecchymosis  are  sometimes  observed.  Different  cases  differ  greatly  as 
respects  the  quantity  of  lymph,  and  the  extent  of  surface  covered  by  it, 
as  well  as  the  appearances  caused  by  the  different  modes  in  which  it  is 
disposed.  The  presence  of  lymph,  here,  as  in  other  serous  inflammations, 
is  essential  as  proof  of  the  existence  of  pericarditis. 

More  or  less  liquid  effusion  usually  takes  place,  as  in  other  serous  in- 
flammations. The  effused  liquid  is  serum,  turbid  from  the  admixture  of 
lymph,  and  it  contains,  usually,  flakes  or  shreds  of  lymph  in  greater  or 
less  abundance.  The  presence  of  a  purely  serous  liquid  within  the  peri- 
cardial sac,  that  is,  without  lymph,  is  not  evidence  of  inflammation  ;  it  is 
a  dropsical,  not  an  inflammatory,  effusion.  The  quantity  of  effusion  in 
different  cases  of  pericarditis  varies  greatly,  amounting,  in  some  cases,  to 
a  few  ounces  only,  and  in  other  cases  to  a  pint  or  more.  The  liquid  is 
sometimes,  but  very  rarely,  purulent.  It  is  sometimes  sanguinolent. 

If  the  disease  progress  favorably,  the  effused  liquid  is  reabsorbed,  and 
the  pericardial  surfaces,  then  coming  into  contact,  are  agglutinated  by 
means  of  the  intervening  lymph.  If  recovery  take  place,  the  lymph  is 
slowly  absorbed ;  adventitious  tissue  becomes  developed,  leading  to  per- 
manent adhesion  of  the  pericardial  surfaces.  The  adhesion  by  means  of 
the  newly-formed  'tissue  may  be  limited  to  portions  of  the  heart,  and  then 
the  surfaces  may  become  connected  by  bridles  or  bands  which  are  some- 
times drawn  out  to  a  considerable  length ;  or,  the  adhesion  may  extend 
over  a  quarter,  a  half,  or  three-fourths  of  the  organ ;  or,  the  surfaces  may 
be  everywhere  united,  the  sac  being  completely  obliterated.  The  latter  is 
the  most  frequent  result  of  acute  pericarditis. 

The  most  convenient  mode  of  dividing  the  disease  into  stages  is  the 
same  as  that  adopted  in  pleuritis.  The  first  stage  extends  to  the  time 
when  effusion  takes  place  to  an  extent  sufficient  to  be  appreciated  by  the 
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signs.  The  second  stage,  or  the  stage  of  effusion,  continues 
until  tin;  liquid  is  absorbed.  The  third  stage  extends  from  the  absorp- 
tion of  the  liquid  to  the  recovery,  and  this  is,  generally,  the  stage  of  con- 
valescence. 

CLINICAL  HISTORY. — The  symptoms  present  in  cases  of  acute  pericar- 
ditis a iv  almost  invariably  made  up,  to  a  greater  or  less  extent,  of  those 
arising  from  coexisting  affections,  for,  in  the  great  majority  of  cases,  the 
disease  is  associated  with  either  articular  rheumatism,  Bright's  disease 
of  the  kidneys,  or  pleuritis  with  or  without  pneumonitis.  Under  these 
circumstances,  it  is  not  always  easy  to  determine  to  what  extent  certain 
symptomatic  phenomena  are  due  to  the  cardiac  affection.  Asa  rule,  the 
development  of  the  inflammation  is  attended  with  more  or  less  pain  which, 
in  some  cases,  is  acute  and  lancinating,  like  the  pain  in  pleuritis,  and  in- 
creased by  forced  breathing,  so  that  the  disease  has  not  infrequently  been 
supposed  to  be  inflammation  of  the  pleura.  The  intensity  of  the  pain 
varies  much  in  different  cases ;  it  is  by  no  means  always  a  prominent 
symptom,  and  it  is  sometimes  slight  or  wanting.  A  dry,  irritable,  sup- 
pressed cough  is  generally  present.  Tenderness  over  the  praecordia  is 
more  or  less  marked,  and  pressure  in  the  epigastrium  upward  in  a  direc- 
tion toward  the  heart,  sometimes  occasions  acute  pain.  The  pain  pro- 
duced by  a  deep  inspiration  may  cause  the  patient  to  shorten  this  act, 
and,  hence,  the  number  of  respirations  per  minute  is  increased.  The  alse 
nasi  may  dilate  in  inspiration.  Patients  sometimes  manifest  suffering 
from  an  indefinite  sense  of  distress,  without  acute,  localized  pain,  and,  in 
females,  hysterical  phenomena  may  be  associated  with  the  development  of 
the  disease.  The  action  of  the  heart  is  increased,  amounting,  sometimes, 
to  palpitation.  The  pulse  is  more  or  less  accelerated,  quick,  and  vibratory. 
The  usual  concomitants  of  febrile  movement,  viz.,  anorexia,  debility,  etc., 
are  present.  These  are  symptoms  belonging  to  the  first  stage. 

The  duration  of  the  first  stage  is  usually  short.  An  appreciable  amount 
of  effusion  may  take  place  in  a  few  hours,  and  it  is  rarely  delayed  beyond 
one  or  two  days.  The  acuteness  of  the  local  symptoms,  viz.,  pain  and 
soreness,  then  diminishes,  and,  if  the  amount  of  liquid  effused  be  sufficient 
to  fill  or  distend  the  pericardial  sac,  symptoms  are  added  which  proceed 
from  the  pressure  of  the  liquid  upon  the  heart.  These  symptoms  are,  a 
sense  of  oppression  referable  to  the  praecordia ;  a  tendency  to  syncope  on 
exertion,  which  leads  the  patient  to  refrain  as  much  as  possible  from 
movements  of  the  body ;  feebleness  and  irregularity  of  the  pulse,  with  a 
notable  increase  on  emotional  excitement  or  any  muscular  effort ;  d}^spno3a, 
sometimes  amounting  to  orthopnoea,  if  the  accumulation  of  liquid  be 
large  and  rapid ;  feebleness  of  the  voice,  and  dysphagia,  in  some  cases, 
produced  either  by  pressure  of  the  distended  sac  on  the  oesophagus,  or  as 
a  neuropathic  concomitant.  Vomiting  is  an  occasional  symptom.  Some 
cases  are  characterized  by  remarkable  disturbance  of  the  nervous  system. 
Mental  aberration,  consisting  in  obstinate  taciturnity  and  indifference, 
alternating  with  paroxysms  of  maniacal  excitement  under  the  influence 
of  delusions  which  excite  terror,  is  occasionally  observed.  Coma  and 
tetanic  convulsions  have  been  known  to  occur.  These  symptoms  are  apt 
to  mask  the  cardiac  disease,  and  lead  the  practitioner  to  suspect  disease 
of  the  brail*.  Autopsical  examinations  show  that,  in  these  cases,  neither 
inflammation  nor  any  appreciable  lesions  of  the  nervous  system  exist, 
and,  hence,  the  phenomena  are  to  be  referred  to  functional  disturbance  of 
the  nervous  system. 

The  severity  of  the  disease,  as  denoted  by  the  symptoms,  corresponds 
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to  the  intensity  of  the  inflammation  and  the  amount  of  effusion.  If  the 
inflammation  be  slight  or  moderate  and  the  quantity  of  effused  liquid 
small,  the  disease  may  run  its  course  without  any  symptoms  denoting 
gravity,  and  the  symptoms  may  not  even  point  to  the  existence  of  any 
affection  within  the  chest.  In  other  cases  it  is  one  of  the  most  distressing 
and  formidable  of  diseases.  The  symptoms  due  to  compression,  of  course, 
diminish  as  the  liquid  is  absorbed.  The  absorption  sometimes  goes  on 
very  rapidly,  and,  in  this  respect,  different  cases  present  great  variation. 
If,  instead  of  being  absorbed,  the  liquid  continue  to  accumulate,  and  life 
be  not  rapidly  destroyed,  the  pericardial  sac  may  become  greatly  dilated, 
and  the  affection  becomes  chronic.  The  rapidity  and  completeness  of 
recovery  after  absorption  will  depend  on  the  amount  of  lymph  which  has 
exuded.  This  may  be  too  abundant  to  be  absorbed,  and  the  disease  may 
end  fatally  after  continuing  for  a  greater  or  less  period  in  a  chronic  form. 
In  cases  which  go  on  favorably  toward  recovery,  the  action  of  the  heart 
is  apt  to  be  feeble  and  easily  excited  during  the  stage  of  convalescence. 

PATHOLOGICAL  CHARACTER.— Acute  pericarditis  does  not  differ  essen- 
tially in  character  from  other  serous  inflammations.  The  same  series  of 
processes  which  take  place  in  the  serous  inflammation  considered  in  the 
preceding  section  (pleuritis)  occur  in  this  inflammation,  viz.,  exudation 
and  liquid  effusion,  agglutination  followed  by  permanent  adhesion  of  the 
free  surfaces  of  the  membrane,  and  sometimes  the  formation  of  pus.  Sup- 
purative  pericarditis,  however,  occurs  in  a  smaller  proportion  of  cases  than 
suppurative  pleuritis,  or  emp3^ema.  As  in  cases  of  pleuritis  and  other 
serous  inflammations,  so  in  different  cases  of  pericarditis,  both  the  actual 
and  relative  amount  of  lymph  and  serum  differ  greatly.  In  some  cases,  the 
quantity  of  lymph  exuded  is  small  and  the  effusion  of  liquid  is  abundant ; 
in  other  cases,  the  lymph  is  abundant  with  but  little  liquid,  and,  again,  in 
other  cases,  both  lymph  and  liquid  are  either  abundant  or  small.  Judging 
from  the  number  of  cases  which  I  have  seen,  dry  pericarditis,  that  is,  the 
presence  of  lymph  without  serous  effusion,  is  not  extremely  rare. 

CAUSATION. — Acute  pericarditis  may  be  produced  traumatically  by  per- 
forating wounds  of  the  chest,  or  contusions.  In  one  of  the  cases  which  I 
have  observed,  it  was  produced  by  a  wound  inflicted  by  a  one-tined  fork. 
Walshe  refers  to  a  case  in  which  the  pericardial  sac  was  perforated  in  the 
juggler's  trick  of  swallowing  a  sword,  and  fatal  pericarditis  induced.  In 
the  Museum  of  Bellevue  Hospital  is  a  remarkable  specimen,  in  which  a 
set  of  false  teeth  is  contained  within  the  pericardial  sac.  The  teeth  were 
swallowed  during  profound  intoxication,  and,  lodging  in  the  lower  part 
of  the  O3sophagus,  produced  ulceration  through  this  tube  and  into  the  peri- 
cardium, giving  rise  to  fatal  pericarditis. 

Exclusive  of  its  traumatic  origin,  the  disease  is  almost  alwa}-s  secondar}-, 
and  is  developed  in  the  course  of  acute  articular  rheumatism  oftener  than 
in  connection  with  any  other  affection.  Occurring  in  the  course  of  rheuma- 
tism, it  is  distinguished  as  rheumatic  pericarditis.  It  would  appear,  from 
statistical  reports,  to  occur  in  cases  of  acute  rheumatism  in  a  proportion 
of  about  one  to  six.  According  to  the  statistical  researches  of  Bamber- 
ger,  of  100  cases  of  pericarditis  in  about  30  the  disease  is  rheumatic.1  Gene- 
rally it  is  developed  in  the  early  part  of  rheumatism,  after  more  or  less 
of  the  joints  have  been  affected,  but  occasionally,  the  pericarditis  precedes 
the  articular  affection.  When  it  follows  the  affection  of  the  joints,  it  is 

1  Niemeyer,  op.  cit. 
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not  due,  as  was  formerly  supposed,  to  a  metastasis  of  the  articular  affec- 
tion, but  it  proceeds  from  the  same  morbid  condition  which  underlies  the 
latter;  in  other  words,  both  are  effects  of  a  common  internal  cause,  sup- 
posed to  be  the  presence  of  lactic  acid  in  the  blood.  Rheumatic  pericar- 
ditis is  almost  always,  if  not  invariably,  associated  with  endocarditis. 

Next  in  frequency  to  its  development  in  the  course  of  rheumatism,  it 
occurs  in  connection  with  either  acute  or  chronic  disease  of  the  kidneys. 
It  is  not  very  infrequent  in  cases  of  chronic  Bright 's  disease,  and  is  an 
occasional  concomitant  of  the  renal  affection  which  follows  scarlatina,  and 
in  other  cases  of  so-called  acute  albuminuria.  Under  these  circumstances, 
its  causation  is  imputed  to  the  accumulation  of  urea  in  the  blood. 

Pyaemia,  scorbutus,  the  continued  and  eruptive  fevers,  erysipelas,  and 
influenza,  are  other  affections  in  connection  with  which  this  disease  has 
been  observed  to  occur,  the  pathological  relation,  probably,  being  the 
same  as  when  it  occurs  in  connection  with  rheumatism  and  renal  affections, 
viz.,  a  common  causative  condition  pertaining  to  the  blood  being  involved. 
It  is  a  tolerably  frequent  concomitant  of  pleuritis  and  pneumonitis,  affect- 
ing either  the  right  or  left  lung — oftener  the  latter.  And  in  this  connection, 
it  is  generally  attributed  to  an  extension  of  the  inflammation  from  the  pleura 
to  the  pericardium  in  consequence  of  the  proximity  of  these  membranes. 
But  here,  too,  it  is  more  rational  to  refer  the  pleural  and  pericardia!  in- 
flammation to  a  common  internal  causative  condition,  than  to  suppose  the 
latter  to  be  dependent  on  the  former. 

Idiopathic,  spontaneous  pericarditis  is  one  of  the  rarest  of  diseases.  I 
have,  however,  met  with  a  few  examples,  or,  at  all  events,  cases  in  which 
a  careful  examination  failed  to  discover  any  pre-existing  or  coexisting 
disease,  nor  was  any  other  affection  developed,  so  long  as  the  patients 
remained  under  observation,  the  period  extending  only  to  the  time  when 
they  had  recovered  sufficiently  to  leave  the  hospital.  The  extreme  infro- 
quency  of  such  cases  renders  it  almost  certain  that,  whenever  pericarditis 
exists,  some  one  of  the  affections  just  named  will  be  found  associated 
with  it. 

DIAGNOSIS. — The  events  belonging  to  the  clinical  history  of  acute  peri- 
carditis are  not  sufficiently  diagnostic  for  the  disease  to  be  discriminated 
by  the  symptoms  alone,  from  pleuritis,  pneumonitis,  or  pleurodynia.  Its 
coexistence  with  the  two  former  of  these  affections  could  not  be  ascer- 
tained, and  its  existence  would  surely  be  overlooked  in  the  cases  in  which 
the  symptoms  are  but  little  marked.  The  diagnosis  must  rest  on  physical 
signs.  The  presence  of  lymph  gives  rise  to  an  adventitious  sound  or 
murmur,  caused  by  the  rubbing  together  of  the  pericardial  surfaces  in  the 
movements  of  the  heart.  The  development  of  this  sign  is  proof  of  the 
existence  of  pericarditis ;  and,  as  the  exudation  of  lymph  takes  place 
usually  within  a  few  hours  after  the  commencement  of  inflammation,  the 
sign  becomes  available  for  diagnosis  at  an  early  period  of  the  disease. 
The  sign  is  called  the  pericardial  or  cardiac  friction  murmur,  or  some- 
times, in  contradistinction  from  the  murmur  produced  by  blood-currents 
within  the  heart,  an  exocardial  murmur. 

The  friction  murmur  is  to  be  distinguished  from  the  murmur  produced 
within  the  heart,  called  endocardial  or  bellows  murmur,  by  attention  to 
the  following  points :  It  is  generally  double,  that  is,  consisting  of  two 
adventitious  sounds  for  each  beat  of  the  heart,  one  produced  by  tin-  iy§- 
tolic  and  the  other  by  the  diastolic  cardiac  movements.  The  character 
of  the  murmur  frequently  denotes  friction  ;  that  is,  it  is  rubbing,  grazing, 
or  grating,  and,  at  a  later  period  in  the  disease,  may  be  creaking,  like  the 
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sound  of  new  leather.  It  is  generally  limited  to  the  praecordia,  not  pro- 
pagated beyond  the  borders  of  the  heart,  and  it  may  be  limited  to  a  por- 
tion of  the  preeoordial  space.  As  regards  its  intensity  or  loudness,  it 
differs  much  in  different  cases,  and  it  is  apt  to  fluctuate  in  the  same  case 
within  the  time  the  examination  is  continued,  varying  with  the  force  of 
the  heart's  action.  It  has  not  the  same  fixed  connection  with  the  normal 
heart-sounds  as  the  endocardial  murmurs  ;  in  other  words,  it  does  not 
observe  the  same  regularity  in  rhythm  as  the  latter  murmurs.  This  is  a 
striking  point  of  distinction,  provided  the  auscultator  be  practically  con- 
versant with  the  endocardial  murmurs.  It  is  intensified  and  sometimes 
changed  in  character  by  firm  pressure  with  the  stethoscope. 

A  friction  murmur,  if  ever  wanting  in  the  first  stage  of  pericarditis,  is 
present  so  generally  that  we  are  warranted  in  basing  an  exclusion  of  the 
disease  on  its  absence,  provided  sufficient  time  has  elapsed  for  inflamma- 
tory exudation,  and  limiting  the  question  of  diagnosis  to  the  first  stage. 
The  production  of  the  murmur  is  almost  pathognomonic,  taken  in  con- 
nection with  the  symptoms  and  history ;  yet  there  is  one  source  of  fallacy, 
viz.,  the  production  of  a  friction  murmur  by  the  attrition  of  the  outer 
surface  of  the  pericardial  sac  with  the  pleural  surface  in  cases  of  pleuritis. 
.A  friction  murmur  produced  by  the  heart's  movements,  continuing  while 
the  patient's  breathing  is  voluntarily  suspended,  may  be  thus  produced 
irrespective  of  pericarditis.  Examples  have  been  reported  by  Addison, 
Stokes,  and  others.  I  have  met  with  several  cases,  the  absence  of  peri- 
carditis, notwithstanding  a  well-marked  murmur  with  cardiac  rhythm, 
being  determined  by  examination  after  death.  This  variety  of  the  sign  is 
called  a  cardiac  pleural  friction  murmur.  It  is  to  be  suspected,  if  pleu- 
ritis be  known  to  exist,  with  or  without  pneumonitis  (oftener  the  latter), 
when  the  murmur  is  limited  to  the  border  of  the  heart,  the  intensity  of 
the  murmur  varying  much  more  than  the  ordinary  cardiac  murmur  during 
the  periods  of  examination,  it  being  limited,  in  some  cases,  to  the  end  of 
inspiration,  and  generally  affected  more  or  less  by  the  respiratory  move- 
ments. 

In  the  second  stage,  the  occurrence  of  liquid  effusion  and  its  amount 
are  determined  by  percussion.  Abnormal  dulness  exists  over  an  increased 
area  in  the  praecordial  region.  The  pericardial  sac,  if  it  be  filled  with 
liquid,  forms  a  pyramidal  tumor,  the  boundaries  of  which  are  readily 
found  by  percussion.  The  base  of  the  triangular  space  is  situated  below 
the  level  of  the  apex-beat  in  health ;  the  left  border  is  without  the  left 
nipple,  and  the  right  border  between  the  right  margin  of  the  sternum  and 
the  right  nipple  ;  the  apex  is  near  the  sternal  notch.  The  situation,  size, 
and  shape  of  the  area  of  dulness  denote  pericardial  effusion.  If  the  peri- 
cardial sac  be  partially  filled  with  liquid,  the  area  of  dulness  in  the  prae- 
cordia  is  abnormally  widened  at  and  below  the  apex  of  the  heart,  the 
widening  extending  more  or  less  upward  in  proportion  to  the  quantity  of 
effusion ;  vocal  resonance  is  diminished  within  the  area  of  dulness,  and 
also  vocal  fremitus.  If  the  sac  be  distended  with  liquid,  the  praecordia 
may  be  abnormally  prominent  and  the  intercostal  depressions  abolished, 
as  in  pleuritis,  within  this  region.  Mensuration  will  show  the  increased 
size  of  the  praecordia.  The  extent  of  dulness  at  different  periods  of  the 
disease  will  show,  on  the  one  hand,  progressive  increase,  or,  on  the  other 
hand,  diminution  of  the  quantity  of  liquid,  and  its  complete  removal. 

The  friction  murmur  either  diminishes  or  disappears  after  considerable 
effusion  of  liquid  has  taken  place.  Not  infrequently  it  continues,  although 
the  pericardial  sac  be  filled  with  liquid  and  even  much  dilated.  Under 
these  circumstances,  it  may  be  sometimes  heard  when  the  patient  is  raised 
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to  the  sitting  posture,  and  disappears  when  the  patient  lies  on  the  back. 
If  it  have  disappeared  or  been  diminished  during  the  stage  of  effusion,  it 
will  be  likely  to  return,  and  may  be  more  strongly  marked,  after  the  ab- 
sorption of  the  liquid ;  and  it  then  persists  until  agglutination  of  the 
pericardial  surfaces  takes  place.  Occasionally  it  continues  during  conva- 
lescence and  after  apparent  recovery. 

The  apex-beat  of  the  heart,  which,  in  the  first  stage,  is  in  most  cases 
abnormally  strong,  is  weakened  and  may  be  suppressed  by  the  presence 
of  liquid.  If  the  accumulation  of  liquid  be  considerable,  the  situation  of 
the  beat  is  altered  ;  it  is  raised  to  the  fourth  intercostal  space  and  carried 
to  the  left  as  far  as,  or  even  beyond,  the  nipple.  The  sounds  of  the  heart 
are  weakened  by  the  presence  of  liquid,  especially  the  first  sound,  and  this 
sound  becomes  short  and  valvular  like  the  second  sound. 

By  means  of  the  signs  which  have  been  briefly  considered,  the  diagnosis 
of  pericarditis  is  generally  made  without  difficulty.  Bearing  in  mind  the 
frequency  of  its  occurrence  in  articular  rheumatism,  the  practitioner  should 
not  omit  daily  examinations  of  the  chest  in  cases  of  rheumatism,  with 
reference  to  the  signs  of  this  complication.  The  fact  that  it  occurs  pretty 
often  in  cases  of  Bright's  disease  should  also  be  borne  in  mind  ;  in  fact, 
it  is  a  good  rule,  in  examining  a  patient  with  any  disease,  not  to  omit  an 
exploration  of  the  pra?cordia.  Developed  in  connection  with  pleuritis  or 
pneumonitis,  it  is  apt  to  be  overlooked,  and  the  diagnosis  involves  more 
difficulty  than  when  it  occurs  in  other  pathological  connections.  The 
determination  of  pericardial  effusion,  if  a  large  effusion  also  exist  in  the 
left  pleural  sac,  is  not  always  easy,  and  the  chief  reliance  in  such  a  case 
must  be  on  the  presence  of  a  friction  murmur  which  is  believed  to  be  pro- 
duced, not  without,  but  within  the  pericardial  sac.  The  occurrence  of 
delirium,  coma,  etc.,  in  some  cases  of  pericarditis,  masks  the  symptoms 
pointing  to  the  latter.  An  examination  for  the  signs  of  pericarditis  should 
not  be  omitted  in  cases  presenting  notable  disturbance  of  the  nervous 
system. 

PROGNOSIS. — Acute  pericarditis  is  in  some  cases  a  very  distressing  and 
dangerous  disease,  but  in  other  cases  comparatively  mild,  and,  as  regards 
immediate  danger,  trivial.  The  gravity  depends  much  on  the  intensity  of 
the  inflammation,  the  amount  of  exudation  of  lymph,  and  more  especially 
the  quantity  of  liquid  effusion,  together  with  the  rapidity  with  which  it 
takes  place.  A  large  quantity  of  liquid,  rapidly  effused,  may  lead  quickly 
to  a  fatal  termination.  Death,  in  such  cases,  is  produced  by  paralysis  of 
the  heart  from  compression,  and  cases  have  occurred  in  which  life  was 
destroyed  in  this  way  after  the  lapse  of  a  few  hours  only  from  the  time  of 
the  attack.  Generally,  however,  the  duration  of  the  disease,  in  fatal  cases, 
is  from  one  to  two  weeks,  and  death  is  produced  by  slow  asthenia.  In 
such  cases,  the  immediate  cause  of  death  is  either  the  prolonged  compres- 
sion of  the  heart  by  liquid,  or  weakening  of  the  heart's  action  as  a  direct 
effect  of  the  inflammation  on  the  muscular  fibres,  or  both  causes  combined. 
Sudden  death,  by  syncope,  is  liable  to  be  produced  by  muscular  exertion, 
especially  if  there  be  much  liquid  effusion.  In  my  work  on  diseases  of  the 
heart,  I  have  cited  a  case  in  which  a  patient  under  my  observation,  affected 
with  mild  pericarditis,  died  instantly  on  getting  out  of  bed  to  go  to  stool. 

But  the  fatality  in  cases  of  acute  pericarditis  is  due,  not  so  much  to  the 
disease  per  se,  as  to  coexisting  affections.  In  fact,  exclusive  of  the  acci- 
dents just  referred  to,  the  disease  in  itself  tends  intrinsically  to  recovery. 
The  danger  varies  greatly  with  its  different  pathological  connections. 
Rheumatic  pericarditis,  not  associated  with  pleuritis  or  pneumonitis,  is 
21 
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rarely  fatal.  On  the  other  hand,  pericarditis  developed  in  the  course  of 
Bright's  disease  proves  fatal  in  a  very  large  proportion  of  cases.  This 
difference  is  explained  by  the  difference  as  regards  gravity  between  the 
latter  and  rheumatism,  the  ability  of  the  system  to  sustain  any  important 
intercurrent  affection  being  widely  different  in  these  two  diseases.  Cases 
in  which  the  pericarditis  occurs  as  a  complication  of  pleuritts  or  pneumo- 
nitis  show  a  large  rate  of  fatality.  Traumatic  cases  generally  end  in 
recovery,  provided  the  heart  be  not  injured.  Occurring  as  an  idiopathic 
affection  and  uncomplicated,  the  prognosis  is  favorable. 

If  the  disease  do  not  prove  fatal  during  its  acute  course,  it  either  ends 
in  recovery,  or  it  becomes  chronic.  Chronic  pericarditis  will  claim  sepa- 
rate consideration.  In  the  cases  which  end  in  recovery,  the  usual  result 
is  adhesion,  by  the  intervention  of  newly -formed  tissue,  of  the  pericardial 
surfaces  over  the  whole  or  the  greater  part  of  the  organ.  In  a  small  pro- 
portion of  cases,  the  adhesion  is  limited  to  a  few  small  spaces.  Occasion- 
ally, patches  of  either  false  or  true  membrane,  without  adhesion  of  the  two 
surfaces,  are  the  only  permanent  effects  of  the  disease.  It  is  doubtful  if 
complete  absorption  of  the  effused  lymph  ever  take  place,  leaving  no  adven- 
titious tissue  nor  any  traces  of  the  disease. 

TREATMENT. — The  widely  different  circumstances  under  which  acute 
pericarditis  occurs  must,  of  course,  be  taken  into  account  in  considering 
the  treatment.  The  question  as  to  the  propriety  of  bloodletting  and  other 
measures  heretofore  distinguished  as  antiphlogistic,  can  only  be  entertained 
in  the  first  stage  of  the  disease,  and  when  it  is  idiopathic,  or  traumatic,  or 
connected  with  rheumatism.  These  measures  are  undoubtedly  inappro- 
priate when  the  disease  is  developed  in  the  progress  of  Bright's  disease, 
or  when  it  is  secondary  to  pleuritis  or  pneumonitis  ;  in  general  terms,  the 
propriety  of  these  measures  admits  of  consideration  only  when  the  peri- 
carditis is  either  primary,  or  secondary  to  affections  which  do  not  in  them- 
selves impair  considerably  the  ability  of  the  system  to  sustain  an  addi- 
tional disease.  And  when  not  associated  with  other  diseases  which  are  in 
themselves  dangerous,  it  is  to  be  borne  in  mind  that  pericarditis  intrinsi- 
cally tends  to  recovery. 

In  the  cases  to  which  bloodletting  must  be  limited,  the  same  general 
principles  are  to  govern  its  employment,  as  in  other  acute  inflammations. 
These  principles  have  been  considered.1  Some  importance,  perhaps,  be- 
longs to  this  consideration,  viz.,  by  diminishing  the  mass  of  blood,  the 
heart  is  less  excited,  and  its  labor  diminished.  On  the  other  hand,  it  is  to 
be  considered  that  the  danger  incident  to  the  disease  is  mainly  from  par- 
alysis of  the  heart  or  impairment  of  its  muscular  power.  Giving  due 
weight  to  the  latter  consideration,  bloodletting  should  be  emplo^yed  with 
great  circumspection,  even  in  the  few  cases  in  which  the  symptoms  relating 
to  the  circulation,  in  the  first  stage  of  the  disease,  may  appear  to  indicate 
it.  It  is  never  indicated  after  considerable  effusion  has  taken  place. 

Depletion  by  means  of  saline  purgatives,  with  restricted  diet,  is  indicated, 
in  the  first  stage,  by  the  same  symptoms  as  in  other  acute  inflammations. 
This  remark  is  alike  applicable  to  nauseant  and  other  sedatives.  These 
should  be  limited  to  the  first  stage.  They  might  be  pernicious  if  con- 
. tinned  after  effusion  has  occurred,  and,  hence,  the  great  importance  of 
determining  the  presence  of  liquid  and  its  amount,  by  physical  signs. 

Shall  the  system  be  brought  under  the  influence  of  mercury  in  the  first 
stage  ?  This  is  a  question  which  different  writers  and  practitioners  answer 

'  Vide  page  148. 
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quite  differently,  some  advocating  rapid  mercurialization  as  highly  impor- 
tant, others  regarding  it  as  needless  and  hurtful.  In  the  cases  in  which 
mercury  is  by  some  considered  important,  and  by  many  admissible,  my 
experience  leads  me  to  be  satisfied  to  forego  its  use. 

Opium  is  invaluable  in  this,  as  in  other  acute  inflammations.  It  is  indi- 
cated by  pain  and  constitutional  disturbance,  and  is  to  be  employed  suf- 
ficiently to  relieve  the  general  and  local  symptoms.  The  form  of  opiate 
and  the  mode  of  administration  are  to  be  determined  by  the  circumstances 
in  individual  cases.  The  hypodermic  method  in  this,  as  in  various  other 
alli'ctions,  is  eligible  and  efficient. 

Locally,  mild,  revulsive,  and  soothing  applications  are  useful  in  the 
first  stage.  Sinapisms,  a  poultice,  the  water-dressing,  or  the  spongio- 
piline  saturated  with  a  warm  anodyne  infusion,  may  be  employed.  Blis- 
ters in  this  stage  should  not  be  employed.  Aside  from  their  interference 
with  the  daily  physical  explorations,  which  are  vastly  important,  they  do 
more  harm,  by  adding  to  the  pain  and  constitutional  disturbance,  than 
good  by  way  of  revulsion.  By  some  German  writers  cold  applied  to  the 
praecordia,  as  in  the  treatment  of  acute  plcuritis  and  pneumonitis,  is  said 
to  be  useful.  The  evidence  of  its  usefulness  is  the  relief  of  pain,  together 
with  diminished  frequency  of  the  heart's  action. 

The  indications  in  the  second  stage  relate,  first,  to  the  liquid  effusion. 
If  the  amount  of  effusion  be  sufficient  to  enfeeble  the  heart  by  compres- 
sion, it  is  highly  important  to  effect  the  removal  of  the  liquid  as  speedily 
as  possible.  For  this  end,  the  praacordia  may  be  painted  daily  with  the 
tincture  of  iodine,  and  small  blisters  may  be  applied,  removing  them  as 
soon  as  vesication  begins,  and  allowing  the  blistered  surface  to  dry  up 
rapidly.  Hydragogue  cathartics  and  diuretics  may  be  employed,  as  in 
pleuritis,  taking  care  not  to  carry  these  measures  so  far  as  to  depress  the 
vital  powers  and  weaken  the  heart's  action.  This  causation  is  of  great 
importance,  and  it  suggests  a  second  indication  which  may  be  present  in 
the  second  stage,  viz.,  to  strengthen  the  heart's  action,  and  support  the 
powers  of  life,  by  the  timely  and  judicious  use  of  alcoholic  stimulants, 
tonics,  and  nourishment.  Keeping  in  view  the  fact  that  the  disease,  if  it 
end  fatally,  destroys  life  by  affecting  directly  the  heart's  action,  the  mea- 
sures just  named  are  indicated  with  an  urgency  proportionate  to  the  degree 
of  feebleness  of  the  circulation.  All  measures  which  tend  directly  or  indi- 
rectly to  weaken  the  circulation  or  depress  the  vital  powers,  are  contra- 
indicated  in  the  second  stage.  The  liability  to  fatal  syncope  on  exertion 
is  to  be  borne  in  mind,  and  quietude  should  be  rigidly  enjoined.  Feebleness 
and  irregularity  of  the  pulse  in  the  second,  and  sometimes  in  the  first, 
stage,  constitute  an  indication  for  digitalis,  which,  however,  should  not 
be  given  sufficiently  to  retard  unduly  the  heart's  action. 

During  the  stage  of  convalescence,  precautions  against  undue  excite- 
ment of  the  action  of  the  heart  by  exercise,  mental  emotions,  over-reple- 
tion of  the  stomach,  etc.,  are  more  important  than  during  recovery  from 
most  other  acute  inflammations.  At  the  same  time,  convalescence  will  be 
expedited  and  complete  recovery  secured,  by  a  nutritious  diet,  tonic 
remedies,  gentle  gestation  out  of  doors,  and  other  hygienic  measures  to 
promote  speedy  recuperation. 

In  the  treatment  of  pericarditis  developed  in  the  course  of  either  rheu-. 
matism  or  renal  disease,  it  may  be  important  to  take  into  account  the 
supposed  presence  in  the  blood  of  a  morbid  material  upon  which  the 
pericardial  inflammation  depends.  The  indication  derived  from  this  view 
of  the  causation  is,  in  general  terms,  to  remove,  if  possible,  the  continued 
operation  of  the  cause,  by  measures  addressed  to  the  morbid  conditions 
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of  the  blood  belonging  to  those  affections.  This  part  of  the  treatment, 
however,  will  be  more  appropriately  considered  in  connection  with  rheu- 
matism and  renal  disease  hereafter.  The  importance  of  measures  to  pre- 
vent the  development  of  pericarditis,  in  the  course  of  these  diseases,  will 
also  be  then  considered. 

If  the  disease  end  in  recovery,  without  becoming  chronic,  adhesion  of 
the  pericardial  surfaces,  to  a  greater  or  less  extent,  may  be  expected  to 
take  place.  This  result  was  formerly  supposed,  by  Hope  and  others,  to 
lead  to  progressive  enlargement  of  the  heart,  airl  therefore  pericarditis 
was  regarded  as  a  highly  serious  disease  with  reference  to  its  remote 
effects.  This  is  an  error  which  arose  from  imputing  to  pericardial  adhe- 
sions the  consequences  of  the  valvular  lesions  which  often  coexist.  It 
may  be  doubted  if  adhesions  alone  tend  to  produce  enlargement,  and  there 
is  reason  to  believe  that,  if  not  associated  with  valvular  lesions,  they  may 
give  rise  to  little  or  no  inconvenience.  The  pericardial  surfaces  are  not 
infrequently  found,  in  autopsical  examinations,  universally  adherent,  as 
a  result  of  ancient  pericarditis,  without  any  other  evidence  of  cardiac  dis- 
ease, and  when  no  symptoms  referable  to  the  heart  had  existed  during  life. 

Chronic  Pericarditis. 

Chronic  pericarditis  may  be  subacute  from  the  beginning,  or  it  may  fol- 
low the  acute  form  of  the  disease.  If  acute  pericarditis  do  not  end  in 
convalescence  after  the  lapse  of  from  two  to  three  weeks,  it  becomes  a 
chronic  affection.  As  regards  anatomical  characters,  cases  differ.  In 
some  cases  of  chronic  pericarditis,  there  is  no  liquid  effusion,  but  the 
pericardial  surfaces  are  agglutinated  by  several  layers  of  lymph,  which 
collectively  may  be  half  an  inch  or  more  in  thickness.  Under  these  cir- 
cumstances, the  lymph  is  not  absorbed,  a  low  grade  of  inflammation  con- 
tinues, and  the  disease  ends  fatally  after  a  variable  duration. 

In  other  cases,  liquid  effusion  remains  and  progressively  accumulates, 
the  pericardial  sac  becomes  more  or  less  dilated,  and  it  is  sometimes  so 
much  enlarged  as  to  depress  the  diaphragm  and  occupy  the  greater  part 
of  the  thoracic  space.  The  amount  of  liquid  which  has  been  known  to 
accumulate  in  the  pericardium  is  enormous,  amounting  to  eight  or  ten 
pints. 

In  chronic  pericarditis  without  liquid  effusion,  pain  is  rarely  prominent. 
The  symptoms  are  those  dependent  on  feebleness  of  the  circulation,  due 
to  the  impaired  muscular  power  of  the  heart,  and  on  constitutional  irri- 
tation. In  the  cases  in  which  large  effusion  exists,  the  heart  is  weakened 
by  compression,  and  the  patient  suffers  from  dyspnoea  caused  by  inter- 
ference with  the  respiratory  function.  The  dyspnoea  may  amount  to 
orthopnoea  if  the  accumulation  of  liquid  be  very  large.  Pain  under  these 
circumstances  is  rarely  a  prominent  symptom. 

The  diagnosis,  if  liquid  effusion  be  not  present,  must  often  be  inferen- 
tial, being  based  mainly  on  the  knowledge  of  the  existence  of  antecedent 
acute  pericarditis.  Creaking  friction-murmur  exists  in  some  cases,  not- 
withstanding the  agglutination  of  the  pericardial  surfaces.  If  friction- 
murmur  be  not  present,  and  acute  pericarditis  be  not  known  to  have  ex- 
isted, a  positive  diagnosis  is  extremely  difficult,  if  not  impossible.  The 
heart  is  found  to  be  more  or  less  enlarged,  but  there  are  no  means  of  de- 
termining that  the  enlargement  proceeds  from  the  deposit  of  lymph.  If 
liquid  effusion  be  present,  the  physical  signs  render  the  diagnosis  easy 
and  positive.  Flatness  on  percussion  exists  on  the  anterior  surface  of 
the  chest,  extending  on  either  side  of  the  sternum  toward  the  axillary 
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region,  in  proportion  as  the  pericardial  sac  is  dilated.  Obliteration  of 
the  intercostal  depressions  and  even  bulging  may  be  observed.  Fluc- 
tuation iu  the  intercostal  spaces  is  sometimes  felt.  Laterally,  beyond  the 
limit  of  the  flatness  on  each  side,  resonance  on  percussion  and  the  respi- 
ratory murmur  show  the  presence  of  lung.  The  heart's  impulse  is  sup- 
pressed, but  a  shock  communicated  by  the  action  of  the  heart  may  be 
felt.  A  friction-murmur  is  sometimes  heard,  even  when  the  quantity  of 
effused  liquid  is  very  large.  The  sounds  of  the  heart  are  feeble,  the  first 
sound  being  more  weakened  than  the  second,  and  short  and  valvular  like 
the  second  sound.  These  signs  render  the  diagnosis  sufficiently  clear. 

The  prognosis  in  cases  of  chronic  pericarditis  is  always  extremely  unfa- 
vorable. The  disease  ends  fatally  after  a  duration  varying  much  in  differ- 
ent cases. 

The  indications  for  treatment  are  to  improve  the  tone  of  the  system  and 
impart  vigor  to  the  heart  by  tonic  remedies,  together  with  nutritious  diet 
and  other  hygienic  measures.  The  propriety  of  much  counter-irritation 
is  doubtful.  Everything  which  tends,  directly  or  indirectly,  to  weaken  the 
heart  or  the  vital  powers  is  to  be  avoided.  In  this  point  of  view,  mercu- 
rialization  is  objectionable.  If  there  be  much  liquid  effusion,  diuretic 
remedies  may  be  tried,  and  small  blisters.  Hydragogue  cathartics,  in 
these  cases,  if  the  patient  be  feeble,  are  to  be  employed  with  great  circum- 
spection. In  a  case  under  my  observation,  elaterium  given  in  small  doses 
and  producing  but  a  moderate  effect,  appeared  to  hasten  the  fatal  termi- 
nation. Iodine  may  be  employed  as  a  sorbefacient,  externally  and  inter- 
nally. Puncture  of  the  pericardial  sac  is  admissible,  if  the  effusion  be 
large  and  other  measures  fail  to  diminish  it.  Clinical  data  for  determin- 
ing the  value  of  the  operation  of  paracentesis  are  wanting. 

Pneumo-Pericarditis. 

This  name  denotes  the  presence  of  air  or  gas  within  the  pericardial  sac 
in  cases  of  pericarditis.  Air  or  gas  may  find  its  way  into  this  situation 
through  a  wound  of  the  thoracic  walls,  or  of  the  oesophagus,  and  through 
a  fistulous  communication  between  the  lungs  or  the  stomach  and  the  peri- 
cardial cavity.  Air  may  get  access  into  this  cavity  through  a  wound  of 
the  chest,  and  pericarditis  not  be  developed.  The  condition,  then,  is  ex- 
pressed by  the  term  pueumo-pericardium.  It  is  possible  that  gas  may 
be  generated  by  decomposition  of  the  products  of  inflammation  within  this 
cavity,  but  examples  must  be  exceedingly  rare. 

The  presence  of  air  and  liquid  gives  rise  to  splashing  and  sometimes 
metallic  sounds,  with  the  movements  of  the  heart,  which  are  heard  on  aus- 
cultation ;  and  percussion  over  the  prrecordia  elicits  a  tympanitic  reso- 
nance. These  cases  belong  among  the  curiosities  of  clinical  experience. 
The  treatment  of  pneumo-pericarditis  involves  the  same  principles  as  the 
treatment  of  pericarditis  without  the  presence  of  air  or  gas. 
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CHAPTEE    II. 

Endocarditis— Anatomical  Characters— Clinical  History— Pathological  Character— Causation- 
Diagnosis— Prognosis — Treatment.    Myocarditis. 

TNFLAMMATION  of  the  membrane  lining  the  cavities  of  the  heart,  or 
[  the  endocardium,  is  called  endocarditis.  Our  knowledge  of  the  exist- 
ence of  this  disease  is  one  of  the  developments  of  modern  pathological  re- 
search. It  is  a  highly  important  disease  considered  more  especially  in  its 
relation  to  structural  lesions  of  the  valves  and  orifices  of  the  heart. 

The  inflammation  is  doubtless  in  some  cases  acute,  and  in  other  cases 
subacute  or  chronic,  but,  as  the  symptoms  and  signs  do  not  enable  us  to 
determine  clinically  the  grade  of  inflammatory  action,  a  division  of  the 
disease  into  the  acute  and  chronic  form  is  unnecessary. 

ANATOMICAL  CHARACTERS. — The  disease  very  rareiy  proves  fatal  during 
its  progress,  and,  therefore,  the  opportunity  of  observing  the  morbid  ap- 
pearances is  seldom  offered.  On  this  account  the  observations  of  Dr. 
Richardson  in  cases  of  endocarditis  produced,  artificially,  in  inferior  ani- 
mals, by  the  introduction  into  the  blood  of  lactic  acid,  injected  into  the 
peritoneal  cavity,  are  valuable.1  These  observations  show  arborescent 
redness  from  congestion  of  the  vessels  beneath  the  membrane,  and  con- 
siderable swelling  of  the  valves,  especially  the  auricular  valves,  from  the 
exudation,  beneath  the  membrane,  of  lymph  with  serum.  More  or  less 
exudation  also  takes  place  on  the  free  surface  of  the  membrane  covering 
the  valves  and  tendinovis  cords.  Much  of  this  exudation  must  be  washed 
away  with  currents  of  blood  ;  that  which  remains  sometimes  assumes  the 
form  of  patches  of  false  membrane,  but  it  is  oftener  disposed  in  the  form 
of  small  masses,  or  beads,  situated  especially  at  the  base  or  near  the  ex- 
tremities of  the  valvular  curtains  and  segments.  These  small  masses  are 
often  observed,  in  greater  or  less  number,  varying  in  size  from  that  of  a 
pin's  head  to  a  millet-seed,  oftenest  in  the  auricular  aspect  of  the  mitral 
curtains,  and  the  ventricular  aspect  of  the  aortic  segments.  According 
to  Yirchow  they  are  due  not  to  fibrinous  exudation,  but  to  morbid  growth 
or  proliferation  of  the  connective  tissue  of  the  endocardium.  Roughening 
the  surface  of  the  membrane,  they  become  the  nuclei  of  the  so-called  warty 
excrescences  or  vegetations,  their  size  being  increased  by  the  deposit  of 
fibrin  from  the  blood  within  the  cavities  of  the  heart.  In  this  way  they 
may  attain  to  a  considerable  size.  It  is  not  uncommon  to  find,  attached 
to  the  valves,  vegetations  as  large  as  a  pea,  a  bean,  a  filbert,  and  even  still 
larger.  They  may  be  loosely  attached  to  the  endocardium,  so  that  but 
little  force  is  required  to  detach  them,  or  they  may  adhere  with  conside- 
rable firmness.  They  are  liable  to  be  separated  during  life,  giving  rise  to 
emboli,  to  which  reference  has  already  been  made,  and  which  will  be  again 
referred  to  in  other  connections. 

Aside  from  these  products  of  inflammation,  the  membrane  in  certain 
situations,  especially  over  the  valves,  loses  its  smooth,  polished  appear- 
ance, becoming  rough  and  velvety.  It  is  more  easily  separated  than  in 

1   Vide  Prize  Essay  on  Coagulation  of  the  Blood,  by  W.  B.  Eichardson,  M.  D. 
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health,  owing  to  brittleness  of  the  areolar  tissue  beneath  it.  Perfora- 
tion of  the  valves,  laceration  and  morbid  adhesions  of  the  valvular  cur- 
tains or  segments,  are  occasionally  incident  to  the  progress  of  endocarditis. 
These  and  other  changes,  however,  are  oftener  remote  than  immediate 
effects  of  inflammation,  and  they  will  be  considered  under  the  head  of  val- 
vular lesions,  in  another  chapter.  Ulcerations  of  the  membrane  charac- 
terize a  small  proportion  of  cases  ;  the  effects  of  so-called  ulcerative  endo- 
carditis will  be  noticed  in  connection  with  the  prognosis.  In  examinations 
of  the  heart  after  death,  redness  of  the  endocardial  membrane  and  of  the 
lining  membrane  of  the  vessels  near  the  heart,  is  frequently  found,  which 
is  due  to  staining  with  hematine  dissolved  out  of  the  red  corpuscles,  and 
occurs  after  death.  This  appearance  is  no  evidence  of  disease  of  the  en- 
docardium. 

The  anatomical  characters  of  endocarditis  are  generally  limited  to  the 
left  side  of  the  heart,  that  is,  the  left  ventricle  and  auricle.  The  right 
cavities  are  very  rarely  the  seat  of  endocardial  inflammation,  and  never 
without  inflammation  of  the  left  cavities.  This  statement,  01  course,  ap- 
plies to  the  disease  as  occurring  after  birth.  There  is  reason  to  believe 
that  endocarditis  may  occur  during  foetal  life,  and  that  the  reverse  of  the 
statement  just  made  then  takes  place,  viz.,  the  right  cavities,  and  not  the 
left,  are  the  seat  of  the  inflammation.  The  inflammation  is  either  limited 
to,  or  is  especially  marked  in,  the  valvular  portions  of  the  endocardial 
membrane.  This  is  probably  owing  partly  to  the  presence  of  fibrinous 
tissue  beneath  the  endocardium  in  these  situations,  and  in  part  to  the 
strain  which  falls  upon  the  valves  in  the  performance  of  their  functions. 

CLINICAL  HISTORY. — Authenticated  cases  of  endocarditis  disconnected 
from  other  diseases  which  serve  to  mask  its  symptoms  to  a  greater  or  less 
extent  are  wanting.  The  clinical  history  of  the  disease,  therefore,  so  far 
as  it  is  at  present  known,  will  require  but  a  brief  space.  Our  knowledge 
of  the  disease  is  confined  chiefly  to  the  cases  in  which  it  occurs  in  con- 
nection with  acute  articular  rheumatism,  and  in  a  certain  proportion  of 
these  cases  it  is  associated  with  pericarditis.  Pain  referable  to  the  prae- 
cordia  is  not  a  constant,  and  is  rarely  a  prominent  symptom.  The  pain, 
when  present,  is  dull,  not  sharp  or  lancinating  like  the  pain  in  pericarditis 
or  pleuritis.  The  patient  may  complain  of  an  obscure  sense  of  distress  in 
the  praecordia,  not  amounting  to  pain.  The  action  of  the  heart  is  morbidly 
excited.  The  organ  beats  with  abnormal  quickness  and  frequenc}',  and 
its  action  may  be  irregular.  The  action  of  the  heart  may  be  found  tp  be 
out  of  proportion  to  the  force  of  the  pulse.  The  local  symptoms,  in 
short,  as  regards  the  action  of  the  heart,  are  those  of  palpitation.  In 
proportion  to  the  acuteness  of  the  inflammation,  doubtless  febrile  move- 
ment is  induced,  together  with  the  symptoms  of  constitutional  disturbance 
which  accompany  fever  symptomatic  of  inflammation  in  other  situations. 
The  local  and  general  symptoms,  however,  are  often  not  prominent,  and, 
so  far  as  these  are  concerned,  the  disease  is  not  infrequently  latent.  Hence 
the  existence  of  the  disease  was  unknown  prior  to  the  early  part  of  the 
present  century. 

PATHOLOGICAL  CHARACTER. — The  morbid  changes  which  belong  to  endo- 
carditis are,  in  many  respects,  the  same  as  in  serous  inflammations.  But 
the  inflammatory  products  in  this  situation  are  not  retained  to  be  removed 
by  absorption,  but  are,  in  a  great  measure,  carried  by  the  currents  of 
blood  directly  into  the  circulation. 

It  may  be  doubted  whether  suppuration  often  takes  place  upon  the  endo- 
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cardial  surface.  Newly-formed  tissue,  giving  rise  to  morbid  growths,  is 
a  result  of  inflammation  in  this  situation.  The  warty  vegetations  which 
have  been  referred  to  are  sometimes  in  part  organized.  Adhesion  of  parts 
in  contact,  viz.,  of  the  mitral  curtains  to  each  other,  and  the  aortic  seg- 
ments to  the  walls  of  the  aorta,  is  an  occasional  result  of  inflammation. 
It  is  stated  by  Bouillaud  that  the  valves  may  become  gangrenous  as  a 
result  of  inflammation ;  this  must  be  exceedingly  rare.  As  already  stated, 
ulcerations  sometimes  occur,  characterizing  a  form  of  the  disease  which 

is  called  ulcerative  endocarditis. 

« 

CAUSATION. — Endocarditis,  in  the  great  majority  of  cases,  is  not  a  pri- 
mary disease.  There  is  reason,  however,  to  believe  that  it  occurs  as  an 
idiopathic  affection  not  very  infrequently,  and  is  overlooked  in  conse- 
quence of  its  latency  as  regards  cardiac  symptoms.  This  may  be  inferred 
from  the  number  of  cases  in  which  valvular  lesions  referable  to  inflamma- 
tion are  found  in  persons  who  have  never  experienced  the  disease  in  the 
course  of  which  endocarditis  is  apt  to  be  developed,  viz.,  articular  rheu- 
matism. As  met  with  in  practice,  it  is  generally  incidental  to  the  disease 
just  named.  The  proportion  of  cases  of  rheumatism  in  which  it  occurs 
is  not  settled.  The  statistics  of  different  observers  show  a  variation  from 
two-thirds  to  nine  per  cent.  A  reason  for  this  variation  is  that  the  exist- 
ence of  the  disease  has  been  often  assumed  on  insufficient  evidence.  The 
ground  for  this  statement  will  appear  in  connection  with  the  consideration 
of  the  diagnosis.  It  is  not  to  be  doubted  that  the  disease  is  frequently 
developed  in  the  course  of  rheumatism.  Endocarditis,  like  pericarditis, 
may  perhaps  in  some  cases  precede  the  affection  of  the  joints.  It  may 
occur  at  any  time  in  the  course  of  a  rheumatic  attack,  but  it  is  usually 
developed  in  the  early  or  middle  period. 

When  developed  in  the  course  of  rheumatism,  it  is  not  from  the  trans- 
ference of  the  affection  of  the  joints  to  the  endocardial  membrane ;  that 
is,  not  by  a  metastasis,  but,  like  pericarditis  developed  in  the  same  con- 
nection, it  is  produced  by  the  internal  causative  condition  which  gives 
rise  to  the  articular  affection.  That  this  causative  condition  consists  of  a 
morbid  material  in  the  blood  is  probable,  and  the  fact  of  the  endocarditis 
being  generally  limited  to  the  left  side  of  the  heart  would  seem  to  render 
it  probable  that  the  morbific  agent  is  generated  within  the  blood  during 
its  passage  through  the  pulmonary  organs.  If  the  agent  in  the  blood 
exerted  its  effect  upon  the  endocardium  by  means  of  the  vessels  distri- 
buted to  the  heart,  there  is  no  apparent  reason  why  the  right  side  should 
not  be  affected  as  well  as  the  left ;  but,  assuming  that  the  agent  in  the 
blood  acts  by  being  brought  into  direct  contact  with  the  endocardium,  it 
is  intelligible  that  this  agent  existing  in  the  blood  received  into  the  left 
cavities  from  the  pulmonary  circuit  should  act  upon  the  membrane  lining 
these  cavities,  and  that  it  should  be  eliminated,  neutralized,  or  decomposed 
before  the  blood  has  passed  through  the  systemic  circuit,  and  reached  the 
right  cavities  of  the  heart.  This  is  the  view  taken  by  Richardson,  and 
it  is  sustained  by  the  fact  that  in  his  experiments  of  injecting  lactic  acid 
into  the  peritoneal  cavity,  endocarditis  was  produced  not  in  the  left,  but 
in  the  right  cavities  of  the  heart,  the  acid  being  destroyed  in  these  experi- 
ments before  the  blood  passes  through  the  pulmonary  circuit  and  reaches 
the  left  cavities.  Moreover,  these  experiments  render  it  probable  that 
the  morbific  agent  which  gives  rise  to  the  affections  of  the  heart  and 
joints  in  rheumatism  is  lactic  acid  produced  in  the  blood  during  its  pas- 
sage through  the  lungs. 

Endocarditis  and  pericarditis  are  not  infrequently  associated  in  cases 
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of  rheumatism,  and  this  compound  affection  is  denominated  endo-peri- 
cardifix.  Rheumatic  pericarditis  very  rarely,  if  ever,  exists  without  endo- 
carditis. The  reverse  of  this,  however,  does  not  hold  good ;  endocarditis 
is  not  infrequently  developed  without  pericarditis. 

Kiulocarditis,  either  with  or  without  pericarditis,  is  developed,  in  a  cer- 
tain proportion  of  cases,  in  the  course  of  Bright's  disease.  It  is  stated, 
also,  to  occur  occasionally  in  the  eruptive  and  continued  fevers,  and  in 
cases  of  pyaemia.  It  may  possibly  be  produced  by  contusions  of  the 
chest.  It  may  be  associated  with  pleuritis  or  pneumonitis,  when  it  occurs 
in  rheumatism  or  in  other  pathological  connections.  The  most  rational 
view  in  these  cases  is  to  attribute  the  coexisting  affections  to  a  common 
causative  condition. 

DIAGNOSIS — The  sj'mptoms  in  cases  of  endocarditis  are  insufficient  for 
a  positive  diagnosis.  The  symptoms  are  even  less  diagnostic  than  those 
which  belong  to  the  clinical  history  of  pericarditis,  and  the  disease  is 
oftener  latent.  The  diagnosis  of  this  disease,  as  well  as  of  pericarditis, 
must  rest  on  physical  evidence.  The  exudation  of  lymph,  or  the  deposit 
of  fibrin  upon  the  endocardium,  gives  rise  to  an  endocardial  murmur,  and 
the  diagnosis  is  to  be  based  on  the  development  of  this  murmur,  taken  in 
connection  with  the  symptoms.  The  murmur  is  due  to  the  roughening  of 
the  eudocardial  surface,  and,  as  the  anatomical  changes  are  especially 
situated  upon  the  curtains  of  the  mitral  valve,  at  least  in  cases  of  rheu- 
matic endocarditis,  the  murmur  is  usually  of  mitral  origin.  The  mur- 
mur is  of  a  soft  or  bellows  character.  It  accompanies  the  first  sound  of 
the  heart ;  this  is,  it  is  systolic.  It  is  heard  loudest  at  or  near  the  apex 
of  the  heart,  and  may  be  limited  to  this  situation.  As  a  rule,  if,  prior  to 
the  endocarditis,  the  patient  were  free  from  valvular  lesions,  the  systolic 
murmur  is  not  propagated  far  without  the  left  border  of  the  heart.  It  is 
probable  that  the  anatomical  changes  which  generally  occur  during  the 
progress  of  the  endocarditis  rarely,  involve  immediate  valvular  insuffi- 
ciency, either  at  the  mitral  or  aortic  orifice.  Hence,  the  mitral  murmur 
may  not  proceed  from  an  actual  regurgitant  current  from  the  ventricle  to 
the  auricle.  It  is  not,  then,  strictly  correct  to  call  it  a  mitral  regurgitant 
murmur.  It  is  an  intra-ventricular  murmur,  or  it  may  be  called  a  mitral 
systolic  murmur,  this  term  not  implying  the  occurrence  of  regurgitation. 

The  physical  evidence  of  endocarditis  is  not  afforded  by  the  existence 
of  the  murmur  just  named.  A  mitral  murmur  exists  sufficiently  often 
without  denoting  existing  inflammation.  It  may  proceed  from  valvular 
lesions  which  are  to  be  presently  considered.  To  be  evidence  of  endocar- 
ditis, the  murmur  must  be  developed  under  observation ;  in  other  words, 
the  practitioner  must  be  satisfied  that  the  murmur  which  he  discovers  did 
not  exist  on  a  previous  examination.  As  it  is  generally  in  cases  of  rheu- 
matism that  endocarditis  occurs,  let  it  be  assumed  that,  on  the  first 
examination  of  a  patient  affected  with  rheumatism,  a  mitral  murmur  is 
found.  The  murmur  is  not  proof  of  endocarditis,  for  it  is  not  known  that 
the  murmur  did  not  exist  prior  to  the  rheumatic  attack.  The  existence 
of  endocarditis  is  only  probable,  and  the  probability  of  the  disease  is 
greater  if  this  be  the  first  attack  of  rheumatism.  But  if,  on  a  first  exami- 
nation, no  murmur  be  found,  and  subsequently,  a  mitral  murmur  become 
developed,  it  is  evidence  of  endocarditis.  The  evidence  is  strengthened, 
if,  at  the  same  time,  pain  or  prrecordial  distress  and  excited  action  of  the 
heart  point  to  the  occurrence  of  a  cardiac  complication. 

Reference  has  been  made,  thus  far,  to  a  mitral  murmur  only  as  evidence 
of  endocarditis.  The  exudation  of  lymph,  and  the  deposit  of  fibrin  at  the 
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aortic  orifice,  may  occur  in  this  disease,  giving  rise  to  an  aortic  murmur. 
I  have  been  led,  however,  to  think  that  an  aortic  and  a  pulmonic  murmur 
are  not  infrequently  developed  in  cases  of  rheumatism  without  endocar- 
ditis, more  especially  in  females,  being  due  to  the  condition  of  the  blood ; 
in  other  words,  being  inorganic  murmurs.  Hence,  I  would  not  base  a 
positive  diagnosis  of  endocarditis  on  the  development  of  an  aortic  murmur 
alone,  unless  the  symptoms,  at  the  same  time,  denoted  a  cardiac  compli- 
cation, and  pericarditis  did  not  exist.  Irrespective  of  cases  of  rheumatism, 
it  is  well  known  that  an  aortic  murmur  with  the  first  sound  i.  <?.,  systolic, 
is  sufficiently  common  as  an  inorganic  murmur,  and,  alone,  is  never  proof 
of  endocarditis.  It  may  be  doubted  if  insufficiency  of  the  aortic  valve  be 
ever  an  immediate  result  of  endocarditis ;  at  all  events,  I  have  never  met 
with  an  aortic  regurgitant  murmur  developed  in  the  progress  of  endocar- 
ditis. 

In  view  of  the  fact  that  in  the  great  majority  of  the  cases  of  endocar- 
ditis it  is  a  complication^of  articular  rheumatism,  not  only  do  we  seek 
for  the  evidence  of  its  development  in  the  course  of  the  latter  disease,  but 
the  existence  of  articular  rheumatism  renders  the  diagnosis  more  complete 
than  if  this  disease  did  not  exist. 

An  endocardial  murmur  produced  by  endocarditis  is  generally  perma- 
nent, but  I  have  repeatedly  known  it  to  disappear  after  recovery  from 
rheumatism.  I  have  known  an  aortic  and  a  mitral  murmur  to  continue 
for  several  years  after  recovery  and  at  length  to  disappear  entirely.  In 
cases  of  endo-pericarditis,  the  endocardial  exists  with  an  exocardial  or 
friction  murmur.  In  general,  the  two  murmurs  may  be  readily  distin- 
guished, and  each  referred  to  its  source. 

PROGNOSIS. — In  the  great  majority  of  cases,  endocarditis  involves  no 
immediate  clanger.  The  danger  is,  for  the  most  part,  remote,  relating  to 
the  valvular  lesions  which  are  apt  to  follow.  ( Vide  Chapter  III.)  The 
persistence  of  inflammation  in  a  chronic  form  is  not  determinable.  The 
continuance  of  endocardial  murmur  is  not  proof  that  inflammation  persists ; 
roughening  of  the  membrane  from  vegetations  or  lymph  which  remains 
will  suffice  to  produce  murmur.  The  chief  source  of  important  morbid 
effects  and  of  danger,  exclusive  of  valvular  lesions,  is  embolism.  Vege- 
tations, or  masses  of  fibrin  of  greater  or  less  size,  are  liable  to  be  detached, 
and,  forming  emboli,  occasion  obstruction  (infarction)  of  arteries  in  differ- 
ent organs.  Passing,  of  course,  into  the  systemic  circulation,  they  are 
especially  apt  to  become  lodged  in  the  spleen,  where  they  give  rise  to 
characteristic  lesions.  (  Vide  page  18.)  Occasionally  they  give  rise  to 
analogous  lesions  in  the  kidneys,  and  sometimes,  although  very  rarely, 
the  emboli  arc  carried  to  the  liver.  The  affection  hereafter  to  be  consid- 
ered under  the  name  acute  or  yellow  atrophy  of  the  liver,  is  supposed  to 
be  an  effect  of  embolism  of  the  hepatic  artery.  Again,  cerebral  embolism 
may  occur,  and  cases  have  occurred  in  which  gangrene  of  the  lower  limbs 
has  resulted  from  embolic  obstruction  of  their  distributing  arteries.  More- 
over, the  washing  away  of  lymph  or  fibrin  in  small  particles  may  occasion 
capillary  embolism.  For  a  general  account  of  embolism,  the  reader  is 
referred  to  the  first  part  of  this  work.  (  Vide  page  71,  et  seq.)  These  are 
accidents  incidental  to  endocarditis  in  some  cases.  In  general,  as  occurring 
in  the  pathological  connection  in  which  it  usually  occurs,  viz.,  in  the  course 
of  acute  articular  rheumatism,  and  disconnected  from  pericarditis,  endo- 
carditis involves  no  immediate  danger,  gives  rise  to  no  symptoms  denoting 
gravity  of  disease,  is  frequently  completely  latent,  and  is  an  important 
complication  chiefly  because  it  may  be  the  foundation  for  valvular  lesions 
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which,  after  the  lapee  of  many  months,  or  it  may  be  many  years,  occasion 
serious  consequences. 

The  so-called  ulcerative  endocarditis  is  characterized  by  small  ulcera- 
tions  limited,  in  the  majority  of.  cases,  to  the  valves,  but  sometimes 
occurring  in  portions  of  the  endocardium  which  are  in  contact  with  the 
muscular  walls  of  the  heart.  These  ulcerations  may  lead  to  perforation 
of  the  valves,  and,  also,  to  aneurismal  dilatations.  The  immediate  patho- 
logical effects,  however,  which  belong  to  certain  cases  of  ulcerative  endo- 
carditis, relate  to  embolism  and  an  infection  of  the  blood.  The  decomposed 
tissue  and  morbid  products  which  are  thrown  off  in  the  formation  of  the 
ulcers,  and  from  the  ulcerated  surfaces,  although  the  quantity  is  small, 
may  be  sufficient  to  infect  the  blood.  The  solid  particles  in  the  detritus, 
at  the  situations  where  they  become  lodged,  not  only  cause  mechanical 
obstruction,  or  infarctus,  but  they  excite  suppurative  inflammation,  and, 
perhaps,  gangrene ;  and  these  may  prove  foci  whence  a  further  infection 
of  the  blood  is  produced.  In  short,  septicaemia  and  pyaemia  are  some- 
times attributable,  thus,  to  ulcerative  endocarditis  ;  and,  bearing  this  fact 
in  mind,  the  existence  of  these  blood-conditions,  without  other  obvious 
causation,  should  lead  us  to  examine  for  the  signs  of  endocardial  disease. 
Among  the  systemic  arteries  which  are  liable  to  receive  the  detritus  in 
cases  of  ulcerative  endocarditis,  are  the  rnesenteric ;  and  embolism  here 
leading  to  intestinal  ulcerations,  the  cases  may  simulate  closely  typhoid 
fever.  Happily,  pyaemic  and  septic  conditions  attributable  to  endocardi- 
tis are  extremely  rare.  In  ulcerative  endocarditis  the  ulcerations  are 
generally  limited  to  the  left  side  of  the  heart.  Exceptionally  they  occur 
in  the  right  side,  and  the  local  embolic  effects  then,  of  course,  take  place 
in  the  lungs.1  The  prognosis  in  cases  of  embolism,  pyaemia,  and  septicae- 
mia attributable  to  ulcerative  endocarditis,  is  the  same  as  when  these  con- 
ditions occur  in  other  pathological  connections.  From  the  two  last  named 
conditions  recovery  is  to  be  expected  in  only  a  small  proportion  of  cases. 

TREATMENT. — The  inflammation  in  endocarditis  being  confined,  gene- 
rally, to  one  side  of  the  heart,  and  limited  chiefly  to  the  valvular  portion 
of  the  endocardium,  does  not  occasion  great  constitutional  disturbance. 
Following  the  general  principles  which  are  to  govern  the  employment  of 
bloodletting,  it  is  never  called  for.  Depletion  by  means  of  saline  purga- 
tives or  laxatives  may  be  advisable. 

Prrecordial  pain  and  disturbed  action  of  the  heart  indicate  anodyne 
remedies  and  soothing  applications  to  the  chest.  Blisters,  with  reference 
to  these  symptoms,  are  of  doubtful  propriety.  Sinapisms  and  stimulating 
liniments  will  secure  all  the  advantages  to  be  derived  from  counter-irrita- 
tion. 

Measures  addressed  to  the  supposed  causative  condition  of  the  blood 
are  rationally  indicated.  Occurring  generally  in  connection  with  rheuma- 
tism, if  the  local  affections,  this  of  course  included,  depend  on  the  presence 
of  a  morbid  material  in  the  blood,  it  is  plainly  an  object  either  to  neutral- 
ize or  eliminate  this  material.  The  means  to  be  employed  for  this  object 
will  be  hereafter  considered  in  connection  with  the  subject  of  rheumatism. 

The  remote  evil  consequences  of  endocarditis  proceed  from  the  thicken- 
ing, morbid  growths  and  the  deposit  of  fibrin  upon  the  valvular  portion 
of  the  endocardium.  It  is,  therefore,  undoubtedly  desirable  to  limit  and 
remove  these  immediate  effects  of  the  inflammation.  The  fibrin  of  the 

1  Vide  "Case  of  Ulcerative  Endocarditis  of  Right  Heart  with  Sloughing  of 
Lungs,  etc.,  by  W.  Moxon,"  Trans.  Path.  Soc.,  of  London,  1871,  p.  107. 
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blood  is  increased  in  acute  rheumatism  more  than  in  any  other  disease, 
and  for  this  reason,  perhaps,  fibrinous  deposits  are  apt  to  take  place. 
With  this  view,  measures  to  reduce  the  excess  of  fibrin,  and  to  favor  its 
liquid  state,  are  rationally  indicated.  Alkaline  remedies  and  ammonia, 
there  is  reason  to  believe,  contribute  to  the  latter  of  these  two  ends.  Mer- 
cury has  been  supposed  to  diminish  the  amount  of  fibrin  in  the  blood. 
That  it  possesses  this  power,  however,  has  been  inferred  rather  than  de- 
monstrated, and  the  correctness  of  the  inference  admits  of  doubt.  It  may 
be  doubted  whether  the  fibrin  deposited  upon  the  membrane  is  ever  ab- 
sorbed ;  it  either  remains  or  is  washed  away,  gradually  or  in  mass,  by  the 
current  of  blood. 

The  treatment  in  the  cases  in  which  ulcerative  endocarditis  exists  and 
causes  the  effects  noticed  in  connection  with  the  prognosis,  is  not  em- 
braced in  the  foregoing  remarks.  The  indications,  however,  in  these  cases 
are  those  which  relate  to  embolism  in  different  situations,  and  to  pyaemia 
and  septicaemia.  These  indications  need  not  be  here  considered. 

The  practitioner  should  bear  in  mind  that  the  persistence  of  an  endo- 
cardial  murmur  is  not  sufficient  ground  for  sorbefacient  or  other  reme- 
dies. The  persistence  of  the  murmur  is  not  evidence  that  the  inflamma- 
tion continues.  The  treatment  of  endocarditis  should  cease  when  the 
local  and  general  symptoms  of  the  disease  are  no  longer  present. 

Myocarditis. 

Inflammation  of  the  muscular  structure  of  the  heart  is  rare.  When  it 
occurs  it  is  generally  in  connection  with  endocarditis  or  pericarditis, 
singly  or  combined.  It  may  occur,  however,  irrespective  of  either  of  these 
affections.  Suppuration  may  take  place  as  a  result  of.  n^ocarditis,  the 
pus  being  either  collected  in  abscesses  or  infiltrated.  The  pus  may  be 
discharged  into  the  pericardia!  sac,  giving  rise  to  pericarditis,  or  into  one 
of  the  cavities  of  the  heart,  causing  purulent  infection  of  the  blood.  Rup- 
ture of  the  heart  may  be  a  consequence  of  inflammation  and  suppuration. 
An  abscess  in  the  inter-ventricular  septum  may  lead  to  perforation.  In- 
duration or  sclerosis  is  a  result  of  interstitial  inflammation.  Aneurismal 
dilatation  is  still  another.  The  inflammation  is  oftener  seated  in  the  walls 
of  the  left,  than  of  the  right,  ventricle.  Perhaps  the  most  frequent  of  the 
causes,  exclusive  of  endocarditis  and  pericarditis,  is  embolism  of  a  branch 
of  the  coronary  artery.  It  may  sometimes  be  imputed  to  syphilis.  It  is 
a  serious  affection,  as  impairing,  in  proportion  to  its  extent,  the  muscular 
power  of  the  heart,  and  as  involving  a  liability  to  the  accidents  just  stated. 
Associated  with  either  endocarditis  or  pericarditis,  or  both,  it  adds,  of 
course,  to  the  gravity  and  danger.  Its  coexistence  with  these  affections, 
and  its  existence  without  them,  cannot  be  determined  during  life. 
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CHAPTER  III. 

VALVULAR  LESIONS  WITH  ENLARGEMENT  OF  THE  HEART. 

Anatomical  Characters— Clinical  History— Pathological  Character— Causation— Diagnosis- 
Prognosis— Treatment. 

HAVING  considered,  in  the  two  preceding  chapters,  the  inflammatory 
affections  of  the  heart,  the  structural  lesions  of  this  organ  next  claim 
attention.  The  structural  lesions  relate,  in  the  first  place,  to  the  valves 
and  orifices  of  the  heart.  These  are  known  commonly  as  valvular  lesions. 
Other  lesions  relate  to  the  walls  and  cavities  of  the  heart.  Enlargement 
of  the  heart,  in  the  great  majority  of  cases,  proceeds  from  valvular  lesions, 
and  the  latter,  sooner  or  later,  in  the  great  majority  of  cases,  give  rise  to 
cardiac  enlargement.  In  considering,  therefore,  valvular  lesions,  I  shall 
also  consider  enlargement  as  dependent  thereon,  and  afterward  notice  en- 
largement occurring  without  v&lvular  lesions. 

ANATOMICAL  CHARACTERS. — Valvular  lesions  are  situated,  in  the  great 
majority  of  cases,  in  the  left  side  of  the  heart,  that  is,  at  the  mitral  and 
the  aortic  orifice.  Tricuspid  and  pulmonic  lesions  are  comparatively  rare. 
The  morbid  appearances  in  different  cases  are  extremely  diversified.  The 
valvular  curtains  and  segments  are  frequently  thickened  and  contracted  ; 
or,  they  may  be  simply  encumbered  with  vegetations  of  greater  or  less 
size,  without  being  incapacitated  for  the  performance  of  their  function. 
They  are  sometimes  rendered  more  or  less  rigid  by  calcareous  deposit. 
The  mitral  curtains  are  not  infrequently  united  at  their  sides  so  as  to  form 
a  funnel-shaped  canal  leading  from  the  auricle  to  the  ventricle,  the  open- 
ing consisting  of  a  small  slit,  called  the  button-hole  contraction  of  the 
mitral  orifice.  The  aortic  segments,  expanded  and  rigid,  in  some  cases 
diminish  the  size  of  this  orifice  to  that  of  a  crow's  quill,  or  even  much 
smaller.  The  valves  may  become  atrophied,  and  are  liable  to  rupture  or 
perforations.  Rupture  of  one  of  the  valves  is  an  occasional  accident  with- 
out prior  disease,  when  an  excessive  strain  is  induced  by  the  violent  ac- 
tion of  the  heart  in  severe  muscular  exertions ;  under  these  circumstances 
the  tendinous  cords  which  unite  the  extremities  of  the  mitral  curtains  to 
the  papillary  muscles  are  especially  apt  to  give  way.  For  a  full  descrip- 
tion of  the  varied  changes  which  are  observed  in  different  cases  of  valvular 
lesions,  the  reader  is  referred  to  works  on  morbid  anatomy. 

In  a  clinical  point  of  view,  all  the  diverse  alterations  of  structure  em- 
braced under  the  name  valvular  lesions  may  be  arranged,  according  to 
their  effects  upon  the  circulation,  into  the  following  groups :  First,  ob- 
structive lesions,  that  is,  lesions  which  impede  the  flow  of  blood  by  pro- 
ducing contraction  of  the  orifices ;  second,  regurgitant  lesions,  that  is, 
lesions  which  interfere  with  the  function  of  the  valves,  rendering  them 
incompetent  or  insufficient,  and  consequently  allowing  backward  or  regur- 
gitant currents  ;  third,  lesions  which  involve  both  obstruction  and  regm  Ci- 
tation ;  and,  fourth,  lesions  which  involve  neither  obstruction  nor  regur- 
gitation,  but  give  rise  to  morbid  sounds  by  roughening  the  surface  over 
which  the  blood  flows.  The  lesions  belonging  to  the  last  group  are  of 
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little  or  no  immediate  importance,  and,  although  giving  rise  to  abnormal 
sounds  known  as  endocardial  or  bellows  murmurs,  they  may  be  quite  in- 
nocuous. 

The  lesions  which  involve  either  obstruction  or  regurgitation,  or  both, 
lead  to  enlargement  of  the  heart.  They  produce  this  result  by  giving  rise 
to  over-repletion  of  certain  of  the  cavities  of  the  organ.  Limiting  atten- 
tion to  the  lesions  situated  at  the  mitral  and  aortic  orifice,  the  primary 
effect  differs  according  to  the  situation.  Mitral  obstructive  and  regurgi- 
tant  lesions,  as  a  rule,  produce,  first,  dilatation  of  the  left  auricle,  because 
these  lesions  give  rise,  as  the  primary  effect,  to  over-repletion  of  this 
cavity.  Dilatation  of  the  left  auricle  occasions  pulmonary  obstruction, 
because  this  cavity,  being  already  distended,  does  not  offer  space  for  the 
free  admission  of  the  blood  returned  to  the  heart  from  the  lungs.  As  a 
consequence  of  pulmonary  obstruction,  blood  accumulates  in  the  right 
ventricle,  and  hence  occurs  enlargement  of  this  portion  of  the  heart  as  the 
next  effect.  Over-repletion  of  the  right  auricle  is  the  next  effect,  leading 
to  dilatation  of  this  cavity ;  and  finally,  as  a  consequence  of  obstruction 
of  the  systemic  venous  system  due  to  the  right  auricle  being  constantly 
filled,  the  left  ventricle  may  become  enlarged.  This  is  the  series  of 
effects  caused  by  mitral  lesions  which  involve  either  obstruction  or  regur- 
gitation, or  both. 

Lesions  of  the  aortic  orifice,  either  obstructive  or  regurgitant,  or  both, 
produce  a  similar  series  of  effects  with  a  different  point  of  departure. 
The  OArer-accumulation  is  first  in  the  left  ventricle,  and  this  becomes  en- 
larged. Dilatation  of  the  left  auricle  follows,  and  successively  the  right 
ventricle  and  right  auricle  are  enlarged,  if  life  be  sufficiently  prolonged. 
Cases  are  not  infrequent  in  which  obstructive  or  regurgitant  lesions  are 
situated  at  both  the  mitral  and  aortic  orifice.  The  effects  of  aortic  and 
mitral  lesions  are  combined  in  these  cases. 

Enlargement  of  the  heart,  with  or  without  valvular  lesions,  is  of  two 
kinds,  viz.,  first,  enlargement  due  to  abnormal  growth  or  hypertrophy, 
and,  second,  enlargement  due  to  dilatation.  In  examinations  after  death 
from  valvular  lesions  with  enlargement,  the  enlargement  is  not  in  general 
found  to  be  exclusively  by  either  hypertrophy  or  dilatation,  but  the  two 
kinds  of  enlargement  are  combined.  A  marked  difference  exists  in  dif- 
ferent cases,  as  regards  the  symptoms,  signs,  and  the  danger,  according 
to  the  predominance  of  either  hypertrophy  or  dilatation.  As  a  rule, 
hypertrophy  of  the  ventricles  takes  place  before  dilatation.  The  over- 
repletion  of  the  ventricular  cavities  induces  augmented  power  of  muscular 
action,  and  this  causes  hj-per-nutrition  or  abnormal  growth.  The  ven- 
tricles grow  in  consequence  of  long-continued  increased  power  of  muscular 
action,  precisely  as  the  voluntary  muscles  become  enlarged  as  a  conse- 
quence of  exercise. 

The  hypertrophic  growth  of  the  ventricles  has  its  limit,  as  the  enlarge- 
ment of  voluntary  muscles  is  limited.  The  voluntary  muscles  cannot 
increase  indefinitely,  but,  after  a  certain  amount  of  increased  growth,  it 
ceases,  notwithstanding  the  exercise  of  the  muscle  is  continued.  So  with 
the  heart — the  hypertrophy  at  length  reaches  a  point  beyond  which  no 
further  growth  takes  place.  The  extent  to  which  the  heart  can  increase 
by  hypertrophy  varies  in  different  persons,  as  the  point  at  which  the 
increase  of  the  voluntary  muscles  varies.  The  enlargement  by  hyper- 
trophy is  represented  by  the  increased  weight  of  the  heart.  In  cases  in 
which  a  very  great  amount  of  hypertrophy  takes  place,  the  weight  of  the 
heart  is  found  to  be  four  or  five  times  greater  than  in  health. 

Dilatation,  sooner  or  later,  follows  hypertrophy.     When  nutrition  can 
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no  longer  be  excited  to  cause  progressive  growth,  the  continued  over- 
repletion  of  the  cavities  causes  the  walls  to  yield  and  dilatation  takes 
place.  The  dilatation  goes  on,  and  at  length  it  predominates  over  the 
hypertrophy;  that  is,  in  relative  amount  the  former  exceeds  the  latter. 
The  enlargement  by  hypertrophy  is  due  to  a  vital  process,  viz.,  hyper- 
nut  rition;  but  the  enlargement  by  dilatation  is  produced  mechanically. 
Hypertrophy  involves  augmented  power  of  the  muscular  walls ;  dilatation 
involves  diminished  power,  or  weakness,  in  proportion  as  the  cavities  are 
enlarged.  In  proportion  as  dilatation  predominates  over  hypertrophy, 
the  volume  of  the  heart,  rather  than  its  weight,  is  increased. 

Enlargement  may  be  much  more  marked  in  one  portion  of  the  heart 
than  in  another  portion,  or  it  may  be  limited  to  a  part  of  the  organ.  The 
right  ventricle,  for  example,  may  be  chiefly  or  exclusively  the  seat  of 
enlargement  in  connection  with  mitral  valvular  lesions,  and  this  may  hold 
true  of  the  left  ventricle  in  connection  with  aortic  valvular  lesions.  The 
left  ventricle  may  be  enlarged  by  predominant  dilatation  while  the  right 
ventricle  is  enlarged  by  predominant  hypertrophy,  and  vice  versa. 

CLINICAL  HISTORY. — Valvular  lesions,  so  long  as  they  involve  neither 
obstruction  nor  regurgitation,  give  rise  to  no  symptoms  of  disease,  and 
their  existence  is  only  ascertained  by  means  of  physical  signs.  Lesions 
involving  obstruction  or  regurgitation,  or  both,  as  a  rule,  do  not  occasion 
much  inconvenience  until  they  have  led  to  enlargement  of  the  heart. 
Moreover,  as  a  rule,  lesions  occasion  suffering,  and  are  attended  with 
danger,  in  proportion  to  the  enlargement  which  they  have  produced,  and 
chiefly  to  the  enlargement  due  to  dilatation. 

The  first  symptoms  proceeding  from  mitral  obstructive  or  regurgitant 
lesions  pertain  to  the  respiratory  S3rstem.  Deficiency  of  breath  on  exer- 
cise is,  for  some  time,  the  chief  inconvenience.  This  progressively  in- 
creases, in  proportion  as  the  obstruction  to  the  pulmonary  circulation 
increases.  The  patient  is  at  length  obliged  to  discontinue  any  active 
muscular  exertion,  but  may  be  comfortable  while  remaining  quiet.  Dys- 
pnoea finally  becomes  habitual,  and  is  more  or  less  prominent  as  a  symp- 
tom after  dilatation  of  the  right  ventricle  has  taken  place.  A  still  further 
development  of  this  symptom  renders  the  patient  unable  to  lie  down, 
constituting,  then,  orthopnoea.  This  may  be  due,  in  a  measure,  to  coex- 
isting pulmonary  accidents.  Cough  and  more  or  less  muco-serous  expec- 
toration are  incidental  to  congestion  or  a  low  grade  of  inflammation  of 
the  bronchial  mucous  membrane.  An  abundant  serous  expectoration 
sometimes  occurs,  constituting  bronchorrhoea.  Haemoptysis  is  not  infre- 
quent, the  hemorrhage  being  usually  small.  This  event  generally  denotes 
simply  bronchorrhagia,  but  occasionally  blood  is  extravasated  into  the 
air-cells,  constituting  what  is  commonly  called  pulmonary  apoplexy.  Pul- 
monary oedema  is  another  intercurrent  event  which  is  liable  to  occur, 
increasing  the  suffering  from  dyspnoea.  Hydrothorax  is  still  another 
source  of  embarrassment  of  respiration.  "  Pigment  induration"  of  the 
lungs  dependent  on  persistent  congestion,  caused  by  regnrgitant  and  ob- 
structive mitral  lesions,  has  been  noticed  in  a  preceding  chapter  (vide 
page  196).  This  enters  into  the  rationale  of  dyspno3a  in  some  cases. 

After  enlargement  of  the  heart  takes  place,  its  action,  so  long  as  the 
hypertrophy  predominates,  is  abnormally  strong.  This  may  be  per- 
ceived by  the  hand  placed  over  the  praecordia.  The  patient,  however, 
rarely  complains  much  of  palpitation,  having  become  accustomed  to  the 
gradual  increase  of  the  power  of  the  heart's  action.  The  pulse  is  small 
and  weak  in  proportion  to  the  amount  of  obstruction  or  regurgitation, 
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each  of  these  immediate  effects  of  the  lesions  lessening  the  quantity  of 
blood  propelled  into  the  aorta  and  its  branches  by  the  systole  of  the  left 
ventricle.  The  quantity  of  blood  contained  in  this  ventricle  at  the  time 
of  the  systole  may  sometimes  be  so  much  lessened  that  the  radial  pulse 
is  lost ;  hence  one  source  of  intermission  of  the  pulse ;  another  source 
is  an  actual  intermission  of  the  ventricular  systole.  Inequality  of  the 
successive  beats  of  the  pulse,  as  regards  volume  and  force,  represents  un- 
equal supplies  of  blood  from  the  left  auricle  to  the  left  ventricle.  Irregu- 
larity in  the  action  of  the  heart  is  not  infrequent.  Intermittency  of  the 
pulse  and  inequality  of  successive  beats,  due  to  deficiency  of  the  supply 
of  blood  to  the  left  ventricle,  are  characters  which  denote  mitral  contrac- 
tion rather  than  regurgitation. 

The  characters  pertaining  to  the  form  of  the  pulse,  as  ascertained  by 
the  sphygmograph,  are  notable  variations,  in  different  pulsations,  in  the 
length  of  the  line  of  ascent,  shortness  of  this  line  in  a  greater  or  less 
number  of  pulsations,  its  vertical  direction,  and  marked  dicrotism  in  the 
line  of  descent.  In  cases  of  mitral  obstruction,  according  to  Marey's 
observations,  the  line  of  ascent  is  longer  and  the  variations  in  different 
pulsations  are  less,  the  direction  of  this  line  being  also  vertical,  and  the 
line  of  descent  showing  dicrotism.  These  characters  denote  quickness  of 
the  ventricular  systole,  feeble  arterial  tension,  and  want  of  uniformity  as 
regards  the  quantity  of  blood  sent  into  the  aorta  in  different  beats. 

Pain  is  rarely  a  prominent  symptom  during  the  progress  of  mitral 
lesions,  but  uneasiness  and  an  indefinite  sense  of  distress,  referred  to  the 
praecordia,  may  be  complained  of.  Nor  are  there  any  notable  symptoms 
referable  to  the  nervous  system.  There  is  a  marked  contrast,  as  regards 
mental  anxiety  and  apprehension,  between  the  cases  in  which  the  action 
of  the  heart  is  disturbed  by  lesions  and  those  in  which  the  disturbance  is 
purely  functional.  In  the  former,  mental  depression  is  proportionate  to  the 
physical  suffering,  and  patients  are  apt  to  be  apathetic  with  respect  to 
danger;  in  the  latter,  the  mind  is  depressed  out  of  proportion  to  the  actual 
ailment,  and  patients  are  harassed,  by  imaginary  fears.  If  dyspnoea  be  a 
prominent  symptom,  the  loss  of  sleep  adds  to  the  sufferings  of  the  patient. 
The  sleep  which  is  obtained  is  apt  to  be  imperfect  and  disturbed  by  fright- 
ful dreams.  It  is  not  uncommon  for  patients  to  be  unable  to  lie  down  for 
many  weeks  before  death,  short  periods  of  sleep  being  obtained  by  inclin- 
ing the  body  forward  and  resting  the  elbows  on  the  knees  or  on  some 
solid  support. 

Sooner  or  later,  if  life  be  not  cut  off  by  some  intercurrent  affection, 
dropsical  effusion  takes  place  into  the  areolar  tissue  and  serous  cavities. 
The  lower  limbs  generally  first  become  oxlematous,  afterward  the  face 
and  body,  and  more  or  less  liquid  accumulates  within  the  peritoneal  and 
pleural  sac.  The  limbs  and  body  sometimes  become  greatly  swollen,  and 
the  scrotum  acquires  an  enormous  size.  The  skin  on  the  lower  limbs, 
under  these  circumstances,  may  become  erythematous ;  ulcerations  or 
fissures  are  apt  to  occur,  with  abundant  draining  away  of  serum.  The 
face  is  congested,  and  not  infrequently  the  lips  are  livid.  The  dusky  hue, 
due  to  congestion  or  cyanosis,  combined  with  oedema,  gives  to  the  face  an 
appearance  which  contrasts  with  the  pallid  aspect  characterizing  general 
dropsy  from  renal  disease.  General  dropsy  arising  from  mitral  lesions 
occurs  after  enlargement  by  dilatation  of  the  right  side  of  the  heart  has 
taken  place,  and  is  dependent  mainly  on  the  venous  obstruction  which  the 
latter  condition  involves.  Tricuspid  regurgitation,  which  exists  to  some 
extent  normally,  is  increased  in  this  condition,  and  adds  to  the  venous 
obstruction.  This  condition  of  the  right  cavities  gives  rise  to  turgescence 
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of  the  cervical  veins,  especially  when  the  patient  is  sitting  or  standing, 
inn  I  this  t  urgescence  is  sometimes  very  great.  Under  these  circumstances, 
pulsation  of  the  superficial  veins  of  the  neck,  occurring  synchronously 
with  the  auricular  or  ventricular  systole,  or  with  both,  is  not  uncommon. 
Jugular  pulsation  is,  however,  observed  in  some  cases  without  venous 
turgescence,  and  when  dropsy  has  not  taken  place.  Other  circumstances 
than  dilatation' of  the  right  side  of  the  heart  may  contribute  to  the  occur- 
rence of  dropsy,  for  example,  anaemia. 

The  organs  composing  the  digestive  system  suffer  from  the  congestion 
arising  from  dilatation  of  the  right  side  of  the  heart.  The  appetite  and 
digestion  become  impaired;  enlargement  of  the  liver  is  sometimes  ob- 
served. Prior  to  the  occurrence  of  dilatation,  however,  the  appetite  and 
digestion  may  be  but  little  impaired.  Nutrition  may  be  but  little  affected 
rvru  after  the  lesions  have  led  to  considerable  suffering.  Emaciation  is 
not  an  early,  nor,  at  any  time,  a  marked  effect  of  valvular  lesions  of  the 
heart.  The  kidneys  participate  in  the  congestion,  and  the  secretion  of 
urine  is  apt  to  be  scanty.  Albumen  in  small  quantity  may  be  present  in 
the  urine,  as  an  effect  of  renal  congestion,  without  denoting  degenerative 
disease  of  the  kidneys.  Hemorrhage  from  the  stomach  or  intestines  is  an 
occasional  effect  of  the  congestion  of  the  mucous  membrane  in  these 
situations.  Hemorrhoids  and  epistaxis  belong  in  the  same  category. 

Aortic  lesions  involving  obstruction  or  regurgitation  usually  give  rise, 
as  the  first  symptom,  to  inconvenience  from  the  increased  power  of  the 
heart's  action,  the  primary  effect  of  these  lesions  being  hypertrophy  of 
the  left  ventricle.  The  patient  complains  of  palpitation,  especially  on 
exercise  or  under  the  influence  of  mental  emotions.  The  action  of  the 
heart  is  felt,  by  the  hand  over  the  prsecordia,  to  be  inordinately  strong, 
and  the  dress  or  portions  of  the  body  may  present  visible  movements  with 
each  ventricular  systole.  Pain  is  more  apt  to  be  present  than  in  cases  of 
mitral  lesions,  and,  irrespective  of  the  painful  affection  called  angina  pec- 
toris,  is  not  infrequently  a  prominent  symptom.  Cough,  expectoration, 
dyspnoea,  and  haemoptysis,  dependent  on  pulmonary  congestion,  and  the 
accidents  incident  thereto,  occur  less  frequently  in  connection  with  aortic 
than  with  mitral  lesions.  Pulmonary  congestion,  dependent  on  dilatation 
of  the  left  auricle,  does  not  occur  until  the  left  ventricle  becomes  suffi- 
ciently dilated  to  render  the  mitral  valve  insufficient,  and  the  disease  may 
end  fatally  without  this  result  taking  place. 

If  the  lesions  produce  contraction,  with  but  little  or  no  regurgitation, 
the  pulse  is  simply  weakened,  but  not  in  a  notable  degree,  even  when  the 
contraction  is  considerable.  Under  these  circumstances,  however,  the 
pulse  is  frequently  weak  in  proportion  to  the  power  of  the  heart's  action  ; 
the  force  of  the  stroke  felt  by  the  finger  over  the  artery  is  in  striking 
contrast  to  the  impulse  felt  by  the  hand  over  t*he  prcecordia.  If  the 
lesions  impair  the  aortic  valve  so  as  to  involve  considerable  regurgitation, 
the  pulse  is  somewhat  distinctive  of  this  fact.  The  artery  strikes  against 
the  finger  with  quickness,  and  appears  instantly  to  recede ;  the  stroke  is 
not  sustained,  and  the  pulse  is  said  to  be  jerking  or  collapsing,  giving  a 
sensation  as  if  a  "  ball  of  blood  were  shot  through  the  artery."  This  is 
due  to  the  fact  that,  directly  after  the  ventricular  systole,  the  aorta  is 
emptied  by  the  regurgitant  current,  and  this  current  and  the  direct  cur- 
rent come  into  collision  when  the  ventricle  contracts.  Another  symptom 
pertaining  to  the  arteries,  in  some  cases,  is  distinctive  of  free  aortic  re- 
gurgitation, viz.,  visible  movements  of  the  arterial  trunks  which  are 
siiprH'KMally  situated,  such  as  the  carotid,  temporal,  subclavian,  brachial, 
etc.  The  appearance  caused  by  the  movements  of  these  vessels  is  some- 
22 
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times  very  striking,  and  is  so  distinctive  that  aortic  regurgitation  is 
rendered  highly  probable  by  this  symptom  alone. 

The  tracings  by  the  sphygmograph  in  cases  of  aortic  obstructive  lesions 
give  an  oblique  and  curved  line  of  ascent,  denoting  the  slowness  with 
which  the  blood  is  driven  into  the  aorta ;  and  in* the  line  of  descent,  dicro- 
tism  is  either  slight  or  wanting.  In  cases  of  aortic  regurgitation,  the  line 
of  ascent  is  vertical,  and  dicrotism  in  the  line  of  descent  is  marked.  If, 
as  is  not  infrequent,  senile  induration  of  the  arteries  coexist,  the  summit 
presents  a  plane  of  greater  or  less  length  ;  if  this  condition  of  the  arteries 
do  not  exist,  the  upper  part  of  the  diagram  representing  a  pulsation  is 
pointed,  and  the  line  of  ascent  may  be  notched  near  its  upper  extremity. 

General  dropsy  occurs  in  only  a  small  proportion  of  cases  of  aortic 
lesions,  that  is,  dropsy  arising  from  the  cardiac  affection.  This  is  owing 
to  the  fact  that  life  is  generally  destroyed  before  the  lesions  have  led  to 
dilatation  of  the  right  cavities  of  the  heart.  Hence,  turgescence  of  the 
cervical  veins  and  jugular  pulsation  do  not  belong  to  the  clinical  history 
of  aortic  lesions.  This  statement  also  holds  good  with  respect  to  conges- 
tion of  the  abdominal  viscera  and  the  kidneys. 

Aortic  regurgitant  lesions  are  apt  to  give  rise  to  symptoms  proceeding 
from  a  sudden  increase  of  the  accumulation  of  blood  within  the  left  ven- 
tricle sufficiently  to  embarrass  the  action  of  this  ventricle  by  distention. 
This  ventricle  becoming  overloaded  by  the  regurgitant  current  in  addition 
to  the  direct  mitral  current,  the  ventricular  walls  are  distended  so  as  to 
weaken  their  power  of  contraction.  This  is  a  rational  explanation  of 
paroxjrsms  of  distress  to  which  these  lesions  give  rise.  The  action  of  the 
heart  is  irregular  and  spasmodic,  and  the  patient  experiences  a  sense  of 
great  oppression  at  the  praecordia,  with  a  feeling  of  impending  death. 
These  attacks  are  excited,  at  first,  by  muscular  exercise  or  mental  emo- 
tions, but,  after  a  time,  they  may  occur  without  any  obvious  exciting 
cause.  The3r  occasion  great  distress,  and  sudden  death  may  take  place 
in  an  attack  of  unusual  violence,  the  left  ventricle  being  paralyzed  by 
over-distension.  They  are  more  frequent  and  serious  when  dilatation  of 
the  left  ventricle  predominates  over  hypertrophy,  yet  they  may  be  more 
or  less  frequent  and  violent,  and  may  prove  fatal,  while  hypertrophy  is 
predominant.  The  occurrence  of  these  attacks  renders  patients  affected 
with  aortic  lesions  more  anxious  and  apprehensive  than  those  affected  with 
mitral  lesions.  As  conducive  to  these  paroxysms  and  the  liability  to 
sudden  death,  more  or  less  importance  belongs  to  defective  circulation 
through  the  coronary  arteries,  which  is  incident  to  free  aortic  regurgita- 
tion. This  defective  circulation  arises  from  the  fact,  as  explained  by 
Mauriac,1  that  the ,  blood  is  forced  into  these  arteries,  not  by  the  ventri- 
cular systole,  but  by  the  recoil  of  the  aorta  after  the  systole.  In  order 
that  this  recoil  force  shall  affect  the  circulation  in  the  coronary  arteries, 
the  aortic  valves  must  be  sufficient ;  if  these  valves  be  insufficient,  the 
recoil  force  is  expended  on  the  aortic  regurgitant  current,  and  the  heart 
suffers  from  a  defective  supply  of  blood.  The  weakness  of  the  ventricles 
from  this  cause,  and,  also,  from  venous  congestion,  due  to  the  fact  that, 
when  the  heart  contracts  feebly,  the  blood  within  the  veins  of  the  ventri- 
cles is  imperfectly  expelled,  conduces  to  paralysis,  from  over-distension, 
of  the  left  ventricle. 

Aortic  and  mitral  lesions,  involving  either  obstruction  or  regurgitation, 
or  both,  in  each  situation,  are  not  infrequent^  associated  in  the  same 
case.  Certain  of  the  symptomatic  phenomena  arising  from  lesions  at  the 

1  Nouveau  Dictionnaire,  Paris,  1868,  Art.  Coeur. 
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mitr:il  and  aortic  orifice  are  then  combined.  Mitral  obstruction  and  re- 
gurgitation,  however  afford  protection  against  the  paroxysms  of  distress 
and  the  liability  to  sudden  death  incident  to  aortic  regurgitation,  by  pre- 
venting over-distension  and  paralysis  of  the  left  ventricle.  In  this  point 
of  view,  the  former  are  compensatory,  or  conservative. 

Tricnspid  and  pulmonic  lesions,  as  alreadj'  stated,  are  comparatively 
rare.  In  the  majority  of  the  cases  in  which  they  exist,  they  are  congeni- 
tal. They  are,  therefore,  most  liable  to  be  met  with  in  young  subjects. 
Tricuspid  lesions,  in  proportion  as  they  involve  obstruction  or  regurgi- 
tation, lead,  primarily,  to  dilatation  of  the  right  auricle,  and  thence  to 
systemic  congestion.  General  dropsy,  under  these  circumstances,  is 
likely  to  occur  carljr,  without  having  been  preceded  by  the  symptoms  de- 
noting pulmonary  congestion.  Turgescence  of  the  cervical  veins  and 
venous  pulsation  are  also  early  symptoms  in  such  cases.  Lesions  at  the 
pulmonic  orifice,  involving  contraction  or  regurgitation,  in  like  manner, 
soon  lead  to  dilatation  of  the  right  auricle  and  the  symptomatic  pheno- 
mena dependent  thereon. 

PATHOLOGICAL  CHARACTER. — The  primary  evils  of  valvular  lesions  are 
mechanical.  They  do  harm  by  obstructing  the  direct  or  normal  currents 
of  blood,  and  by  allowing  abnormal  or  regurgitant  currents  to  take  place. 
They  induce  hypertrophy  or  morbid  growth  of  the  walls  of  the  heart,  by 
increasing  the  force  of  the  heart's  action,  and  thereby  inducing  hypernu- 
trition.  This  result,  it  is  to  be  borne  in  mind,  is  not  an  evil.  The 
hypertrophy  resulting  from  valvular  lesions  is  conservative.  The  aug- 
mented power  of  action  which  the  heart  acquires  with  its  increased  muscular 
growth  enables  it  better  to  carry  on  the  circulation  despite  the  obstacles 
afforded  by  obstructive  and  regurgitant  lesions.  The  hypertrophy  is,  to 
a  certain  extent,  compensatory  for  the  obstacles  which  these  lesions  afford. 
This  fact  has  an  important  practical  bearing  on  the  management.  Dila- 
tation of  the  cavities  is  another  result  of  valvular  lesions.  This  result  is 
an  evil.  The  heart  is  weakened  in  proportion  as  it  becomes  dilated.  The 
circulation  then  suffers,  not  only  from  the  obstacles  afforded  by  the  val- 
vular lesions,  but  from  the  diminished  power  of  the  heart's  action.  As  a 
rule,  it  is  not  until  dilatation  predominates  over  the  pre-existing  hyper- 
trophy, that  distressing  and  grave  symptoms  of  disease  of  the  heart  are 
developed ;  and  the  suffering  and  danger  increase  as  the  dilatation  pro- 
gresses. 

It  is  important  to  bear  in  mind  that  valvular  lesions  do  not  involve 
existing  inflammation.  The  atrophy  and  calcareous  degeneration  which 
lead  to  contraction  of  the  valves,  rigidity,  rupture,  etc.,  are  not  inflammatory 
processes,  although  they  may  be,  and,  in  a  large  proportion  of  cases,  pro- 
bably are,  the  after-effects  of  inflammation. 

CAUSATION. — In  the  majority  of  cases,  valvular  lesions  originate  in  the 
endocarditis  which  complicates  acute  articular  rheumatism.  Of  sixty-one 
cases  which  I  analyzed,  some  years  ago,  with  reference  to  this  point, 
rheumatism  had  existed  at  a  former  period  of  life  in  forty -three.  And  of 
these  forty -three  cases,  mitral  lesions  alone  existed  in  twenty,  aortic  lesions 
alone  existed  in  seven,  and  mitral  with  aortic  lesions  existed  in  sixteen. 
The  degenerative  changes  which  follow  endocarditis  lead  to  obstruction 
or  regurgitation  after  a  period  more  or  less  remote.  When  the  evils  or 
inconvenience  resulting  from  valvular  lesions  are  sufficient  to  lead  the 
patient  to  seek  for  medical  aid,  it  may  be  found  that  one  or  more  attacks 
of  rheumatism  were  experienced  five,  ten,  fifteen,  or  twenty  years  before. 
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And  when  cases  first  come  under  observation,  more  or  less  enlargement 
of  the  heart  has  already  taken  place.  Enlargement,  indeed,  has  pro- 
bably existed  for  a  long  time,  and  it  may  not  be  until  the  heart  becomes 
weakened  by  dilatation,  that  the  patient  applies  to  the  physician.  In  some 
of  the  cases  in  which  valvular  lesions  have  not  been  preceded  by  rheuma- 
tism, their  point  of  departure  may  have  been  in  an  endocarditis  not 
rheumatic,  for  it  is  probable  that  non-rheumatic  endocarditis  occurs  not 
very  infrequently  when  its  existence  is  overlooked.  Lesions  arise  from  the 
atheromatous  and  calcareous  deposit  and  atrophy  of  the  valves,  leading 
to  their  perforation  and  rupture.  Moreover,  rupture  of  the  valves  or 
tendinous  chords  sometimes  results  from  the  violence  of  the  heart's  action, 
without  any  previous  structural  change.  When  valvular  lesions  have  not 
originated  in  rheumatic  endocarditis,  there  is  reason  to  believe  they  are 
often  due  to  syphilis.  My  colleague,  Prof.  Janeway,  one  of  the  Curators 
of  Bellevue  Hospital,  has  been  led  to  this  conclusion  by  finding  that 
syphilis  enters  into  the  previous  history  of  a  large  proportion  of  the 
cases  in  which  valvular  lesions  occur  in  those  who  have  never  had  rheu- 
matism. This  statement  applies  especially  to  cases  of  valvular  lesions 
occurring  prior  to  middle  or  advanced  age. 

Enlargement  of  the  heart,  as  already  stated,  is  an  effect  of  the  over- 
accumulation  of  blood  in  the  cavities,  in  consequence  of  obstruction  and 
regurgitation.  And  of  the  two  forms  of  enlargement,  hypertrophy  and 
dilatation,  the  former  precedes  the  latter. 

DIAGNOSIS. — The  existence  of  valvular  lesions  can  be  determined  with 
positiveness,  only  by  means  of  auscultatory  signs.  By  means  of  signs, 
the  existence  of  lesions,  their  situation,  and  their  character  as  regards 
being  obstructive  or  regurgitant,  may  generally  be  ascertained.  Lesions 
situated  at  the  different  valves  and  orifices  are  represented  by  endocardial 
murmurs,  and  the  presence  of  these  is  evidence  of  the  existence  and  situa- 
tion of  the  lesions.  It  will  suffice  here  to  enumerate  the  several  organic 
murmurs  produced  within  the  heart,  together  with  the  distinctive  charac- 
ters of  each  and  its  significance.  They  are  naturally  arranged  into  mitral, 
aortic,  tricuspid,  and  pulmonic  murmurs. 

Mitral  murmurs. — A  murmur  heard  with  the  first  sound  of  the  heart, 
i.  <?.,  systolic,  having  its  maxm'um  of  intensity  at,  or  near,  the  situation  of 
the  apex-beat,  or  perhaps  limited  to  that  situation,  represents  mitral 
lesions.  These  lesions  may  or  may  not  involve  insufficiency  of  the  valve 
and  consequent  regurgitation.  If  a  regurgitant  current  exist,  the  murmur 
is  properly  called  a  mitral  regurgitant  murmur.  But  as  a  mere  rough- 
ness of  the  valve  may  give  rise  to  a  murmur  with  the  characters  just 
mentioned,  without  regurgitation,  the  name  just  given  is  not  always 
strictly  correct.  A  better  name  is  mitral  systolic  murmur,  with  or  with- 
out regurgitation.  If  the  murmur  be  diffused  beyond  the  apex,  around 
the  left  lateral  surface  of  the  chest,  and  heard  on  the  back  near  the  lower 
angle  of  the  scapula  on  the  left  and  sometimes  on  the  right  side,  mitral 
regurgitation  may  be  inferred.  If  the  murmur  be  heard  only  around  the 
apex  and  over  the  body  of  the  heart,  it  does  not  afford  proof  of  regurgi- 
tation ;  it  is  then,  simply,  a  mitral  systolic  murmur.  A  mitral  systolic 
murmur,  regurgitant  or  non-regurgitant,  is  not  transmitted  above  the 
heart,  and  is  not  heard  over  the  carotid  arteries.  This  murmur  may  be 
soft  (bellows-like)  or  rough,  and  sometimes  it  is  musical. 

A  murmur  heard  after  the  second,  and  just  before  the  first  sound  of  the 
heart,  i.e.,  presystolic,  continuing  up  to  the  first  sound  and  instantly 
arrested  when  this  sound  occurs,  also  represents,  general!}',  mitral  lesions. 
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This  murmur  is  heard  ut  and  near  the  apex,  and  is  usually  confined  within 
a  circumscribed  area  around  the  apex.  It  is  almost  always  rough, 
ri>s;'!iililiiiii  a  sound  produced  by  throwing  the  lips  or  tongue  into  vibra- 
tion with  the  expired  breath.  This  murmur  is  produced  especially  by 
contraction  of  the  mitral  orifice  in  consequence  of  the  union,  at  their  sides, 
of  the  mitral  curtains,  forming  a  buttonhole-like  slit.  The  murmur  repre- 
sents mitral  contraction  with  occasional  exceptions.  In  some  cases  in 
which  frea  aortic  regurgitation  exists,  the  left  ventricle  becoming  filled 
before  the  auricles  contract,  the  mitral  curtains  are  floated  out,  and  the 
valve  closed  when  the  mitral  current  takes  place,  and,  under  these  circum- 
stances, this  murmur  may  be  produced  by  the  current  just  named,  although 
no  mitral  lesion  exist.1  This  murmur  is  called  the  mitral  direct  mur- 
mur. Dr.  Gairdner  has  proposed,  as  abettor  name,  the  auricular  systolic 
murmur. 

The  two  mitral  murmurs  not  infrequently  exist  together ;  but  either 
may  exist  without  the  other. 

Aortic  murmurs. — A  murmur  with  the  first  sound,'  or  a  systolic  mur- 
mur, heard  with  its  maximum  of  intensity  at  or  above  the  base  of  the 
heart,  and  generalty  propagated  into  the  carotids,  is  called  an  aortic  direct 
murmur.  This  murmur  may  represent  aortic  lesions,  and' it  is  then  called 
organic,  or  it  may  be  due  to  a  morbid  condition  of  the  blood,  without 
aortic  lesions,  and  it  is  then  called  an  inorganic  or  an  anaemic  murmur. 
The  following  circumstances  render  it  probable  that  the  murmur  is  inor- 
ganic or  anaemic.  The  evident  existence  of  anremia ;  the  absence  of  other 
signs  of  cardiac  lesions  ;  the  variableness  of  the  murmur,  being  sometimes 
present  and  sometimes  wanting,  and  differing  much  at  different  times  in 
intensity ;  the  presence  of  murmur  in  the  larger  arteries,  such  as  the 
carotid,  subclavian,  etc.,  and  a  continuous  murmur  in  the  veins  of  the 
neck  commonly  known  as  the  venous  hxim.  Attention  to  these  points  will 
generally  suffice  for  determining  whether  an  aortic  direct  murmur  be  or- 
ganic or  inorganic.  The  organic  murmur  denotes  lesion  of  some  kind, 
but  not  necessarily  obstructive ;  that  is,  the  lesion  may  simply  render  the 
membrane  at  or  near  the  aortic  orifice  rough,  without  involving  obstruc- 
tion to  the  current.  The  murmur  may  be  soft  or  rough,  and  it  is  some- 
times musical. 

An  aortic  murmur  with  the  second  sound  of  the  heart,  i.  e.,  diastolic, 
heard  usually  at  the  base,  but,  in  most  cases,  having  its  maximum  a  little 
below  the  base,  on  or  near  the  left  margin  of  the  sternum,  is  called  an 
aortic  regurgitant  murmur.  It  represents  insufficiency  of  the  aortic  valve 
and  consequent  regurgitation  from  the  aorta  into  the  left  ventricle.  This 
murmur  may  be  more  or  less  loud  and  prolonged  ;  it  is  generally  soft,  but 
sometimes  rough,  and  it  may  be  musical. 

The  aortic  direct  and  aortic  regurgitant  murmur  not  infrequently  exist 
in  combination,  but  either  may  be  present  without  the  other.  One  or 
both  of  the  aortic  murmurs  coexist  with  either  or  both  of  the  mitral 
murmurs  in  the  cases  in  which  mitral  and  aortic  lesions  are  associated. 

Tricuspid  murmurs. — Tricuspid  lesions  are  comparatively  rare,  and 
hence  a  murmur  referable  to  this  orifice  is  infrequent.  A  tricuspid  r<'</i<r. 
gitant  murmur  occasionally  exists,  representing  an  unusual  amount  of 
regurgitation  from  the  right  ventricle  to  the  right  auricle,  with,  perhaps, 
hypertrophy  of  the  ventricle.  It  occurs  with  the  first  sound,  and  is  1(> 
be  distinguished  from  a  mitral  regurgitant  murmur  by  its  being  either 

1  Vide  article  on  cardiac  murmurs,  by  the  Author,  in  the  American  Journal  of 
the  Medical  Sciences,  No.  for  July,  1862. 
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limited  to,  or  having  its  maximum  of  intensity  at,  the  right  inferior  border 
of  the  heart,  viz.,  near  the  ensiform  cartilage.  It  is  apt,  without  care,  to  be 
confounded  with  a  mitral  regurgitant  murmur.  A  tricuspid  direct  mur- 
mur is  exceedingly  rare,  owing  to  the  fact  that  lesions  analogous  to  those 
which  give  rise  to  a  mitral  direct  murmur,  are  so  infrequent  at  the  tri- 
cuspid orifice. 

Pulmonic  murmurs. — A  pulmonic  direct  murmur  is  not  of  very  infre- 
quent occurrence.  It  is  with  the  first  sound  of  the  heart,  and  is  heard  at, 
or  above,  the  base,  over  the  pulmonary  artery,  viz.,  in  the  second  intercostal 
space  near  the  left  margin  of  the  sternum.  It  is  to  be  distinguished  from  an 
aortic  direct  murmur  by  its  situation  as  just  stated,  coupled  with  its  non- 
transmission  into  the  carotids.  It  represents  pulmonic  lesions,  when  it 
is  not  inorganic  or  ansemic,  as  it  not  unfrequently  is.  The  circumstances 
which  render  it  probable  that  it  is  inorganic  are  the  same  as  when  the 
question  is  as  to  the  organic  or  inorganic  character  of  an  aortic  direct 
murmur. 

By  means  of  the  foregoing  murmurs,  the  diagnosis  of  valvular  lesions 
is  made,  but  it  is  important  to  bear  in  mind  that  neither  the  extent  nor 
gravity  of  lesions  is  determinable  by  the  murmurs.  Whether  the  direct 
murmurs  are  produced  by  lesions  which  involve  obstruction,  or  not,  can- 
not be  determined  by  the  study  of  the  murmurs  alone ;  and  whether  the 
regurgitant  murmurs  proceed  from  much  or  little  regurgitation,  must  be 
ascertained  by  other  evidence  than  that  which  the  murmurs  afford.  The 
intensity  of  the  murmurs  is  no  proof  of  the  gravity  of  the  lesions ;  slight 
or  innocuous  lesions  may  give  rise  to  loud  murmurs,  and  grave  lesions 
may  be  represented  by  feeble  murmurs.  Nor  does  the  character  of  the 
sound  as  regards  softness,  roughness,  or  a  musical  intonation,  furnish  any 
definite  information  respecting  the  extent  or  gravity  of  the  lesions.  With 
reference  to  this  important  point  of  investigation,  therefore,  evidence  is 
to  be  sought  for  elsewhere.  S^ymptoms  relating  to  the  circulation,  which 
have  been  considered  under  the-  head  of  the  clinical  history,  shed  light 
upon  this  point,  but,  in  addition,  other  physical  signs  are  to  be  taken 
into  account. 

A  comparison  of  the  second  sound  of  the  heart  as  produced,  separately, 
at  the  aortic  and  pulmonic  orifice,  is  one  source  of  information.  This 
comparison  is  made  by  listening  successively  to  the  second  sound  as  heard 
in  the  right  and  left  intercostal  space  near  the  margin  of  the  sternum,  the 
sound  in  the  right  side  emanating  from  the  aortic,  and  the  sound  of  the 
left  side  from  the  pulmonic  orifice.  If  aortic  lesions  be  indicated  by  the 
presence  of  the  aortic  direct  or  regurgitant  murmur,  and  the  lesions  be 
of  such  a  character  that  the  aortic  valve  is  impaired,  the  second  sound, 
as  produced  by  this  valve,  will  be  more  or  less  weakened,  or  perhaps  ex- 
tinguished, and  the  alteration  is  ascertained  by  a  comparison  with  the  pul- 
monic second  sound.  If,  on  the  contrary,  the  aortic  sound  be  unimpaired, 
it  may  be  inferred  that  the  aortic  valve  is  intact.  A  comparison  of  the 
aortic  and  pulmonic  second  sound  is  not  less  useful  in  the  cases  in  which 
mitral  lesions  are  shown  to  exist  by  the  mitral  direct  or  the  mitral  regurgi- 
tant murmur.  If  there  be  much  obstruction  or  regurgitation,  or  both,  at  the 
mitral  orifice,  the  aortic  second  sound  will  be  weakened  by  the  diminished 
amount  of  blood  propelled  into  the  aorta  with  each  ventricular  s}-stole ; 
and  if  the  mitral  obstruction  or  regurgitation,  or  both,  have  led  to  hyper- 
trophy of  the  right  ventricle,  the  pulmonic  second  sound  will  be  intensified 
by  the  greater  force  with  which  the  blood  is  propelled  into  the  pulmonary 
artery  by  the  systole  of  the  right  ventricle.  By  means  of  this  beautiful 
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application  of  auscultation,  thus,  useful  information  is  obtained  respecting 
the  extent  or  gravity  of  the  lesions,  the  existence  and  situation  of  which 
are  revealed  by  the  endocardial  murmurs. 

Further  evidence  of  the  extent  or  gravity  of  valvular  lesions  relates  to 
enlargement  of  the  heart.  Enlargement  of  the  heart  is  an  effect  of  val- 
vular lesions,  and  is  proportionate  to  the  amount  and  duration  of  the 
obstruction  and  regurgitation  which  the  valvular  lesions  occasion.  Hence, 
the  degree  of  enlargement  is  a  criterion  of  the  extent  and  gravity  of  the 
valvular  lesions,  and,  moreover,  the  enlargement  is  a  lesion  of  importance, 
a>  has  been  already  seen.  The  question  then  arises,  How  are  the  exist- 
ence and  degree  of  enlargement  of  the  heart  to  be  ascertained  ?  The 
altered  situation  of  the  apex,  if  not  attributable  to  extrinsic  causes,  is 
evidence  both  of  the  existence  and  the  degree  of  enlargement.  The  first 
effect  of  enlargement  is  to  carry  the  apex  to  the  left  of  its  normal  situa- 
tion within  the  linea  mammalis.  The  next  effect  is  to  lower  its  situation 
to  the  sixth,  seventh,  or  eighth  intercostal  space.  In  proportion  as  the 
apex  is  removed  without  the  left  nipple,  and  lowered,  is  the  amount  of 
enlargement.  The  situation  of  the  apex  is  to  be  determined  by  the  eye 
or  touch,  or  if  it  can  neither  be  seen  nor  felt,  by  finding  the  point  where 
the  first  sound  has  its  maximum  of  intensity.  Other  evidence  of  enlarge- 
ment is  obtained  by  percussion.  The  dulness  within  the  area  known  as 
the  superficial  cardiac  space,  or  the  space  in  which  the  heart  is  uncovered 
of  lung,  is  increased  in  degree  and  in  extent,  in  proportion  as  the  heart 
is  enlarged.  The  left  border  of  the  heart  is  found  by  percussion  to  fall 
one,  two,  or  three  inches  without  the  left  nipple,  the  situation  of  the  right 
border,  and  the  base  of  the  heart  being,  in  most  cases,  but  little  changed. 

Having  determined  the  existence  of  enlargement  and  its  extent,  it  re- 
mains to  ascertain  the  kind  of  enlargement,  that  is,  whether  hypertrophy 
or  dilatation  predominate.  The  most  important  signs  in  this  discrimina- 
tion are  furnished  by  palpation.  If  either  the  apex-beat,  or  additional 
impulses  in  the  intercostal  spaces  above  the  apex,  be  felt  by  the  hand  to 
be  abnormally  strong,  and  especially  if  there  be  a  heaving  elevation  of 
the  praecordia  with  the  ventricular  systole,  hypertrophy  predominates. 
The  apex-beat,  under  these  circumstances,  may  be  weak,  owing  to  the 
globular  form  which  the  heart  may  assume  when  enlarged ;  the  augmented 
power  of  the  heart's  action  is  then  to  be  appreciated  by  the  impulses  above 
the  apex  or  by  the  praecordiai  heaving.  On  the  other  hand,  if  dilatation 
predominate,  the  cardiac  impulses,  if  felt  at  all,  are  feeble.  Auscultation 
also  furnishes  signs  of  importance  in  this  discrimination.  The  first  sound 
of  the  heart  over  the  apex  is  loud,  prolonged,  and  booming,  in  proportion 
as  hypertrophy  predominates ;  and,  on  the  contrary,  weak,  short,  and 
valvular  if  dilatation  predominate.  Attention  to  these  points,  in  connec- 
tion with  the  symptoms,  will  enable  the  physician  to  judge  of  the  kind  of 
enlargement  to  which  the  valvular  lesions  have  given  rise. 

PROGNOSIS. — Yalvular  lesions,  not  involving  either  obstruction  or  re- 
pfurgitation,  may  remain  for  an  indefinite  period. innocuous.  The  physician 
should  be  careful  not  to  attach  undue  importance  to  the  presence  of  one 
or  more  of  the  organic  murmurs.  These  are  frequently  discovered  in 
examinations  of  the  chest  when  patients  complain  of  no  symptoms  refer- 
able to  the  heart,  and  in  persons  who  suppose  themselves  to  be  in  perfect 
health.  If  the  lesions  be  accompanied  by  enlargement  of  the  heart, 
obstruction  or  regurgitation,  or  both,  may  be  inferred,  and  the  lesions 
arc  not  innocuous ;  yet,  so  long  as  the  enlargement  is  exclusively  or  mainly 
hypertrophic,  serious  evils  directly  attributable  to  the  cardiac  lesions 
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rarely  occur.  The  patient,  under  these  circumstances,  as  a  rule,  simply 
suffers  more  or  less  inconvenience.  The  suffering  and  danger,  as  already 
stated,  depend  chiefly  on  the  weakness  arising  from  dilatation  of  one  or 
more  of  the  cavities  of  the  heart.  The  progress  of  enlargement  is  gene- 
rally slow,  and  it  is  not  uncommon  for  patients  affected  with  valvular 
lesions,  together  with  more  or  less  hypertrophy,  to  live  many  years,  and 
even  to  old  age. 

The  symptoms  which  denote  danger,  immediate  or  not  remote,  differ 
according  to  the  seat  of  the  valvular  lesions.  In  connection  with  mitral 
obstruction  and  regurgitant  lesions,  habitual  and  considerable  dyspnoea, 
if  referable  to  the  cardiac  affection,  that  is,  not  dependent  on  a  coexisting 
affection  such  as  asthma,  is  evidence  that  the  fatal  termination  is  not  very 
far  distant.  The  supervention  of  general  dropsy  generally  shows  that 
the  end  is  near  at  hand.  Yet,  sometimes,  under  judicious  management, 
the  dropsy  diminishes  or  disappears,  and  life  is  prolonged  for  a  conside- 
rable period.  Death  takes  place  suddenly  in  some  cases  in  which  the 
valvular  lesions  are  exclusively  mitral,  but,  as  a  rule,  if  life  be  not  cut  off 
by  some  intercurrent  affection,  the  patient  dies  after  a  period  of  suffering 
more  or  less  prolonged.  In  cases  of  aortic  lesions  involving  obstruction 
and  regurgitation,  especially  the  latter,  danger  is  indicated  by  the  occur- 
rence of  paroxysms  characterized  by  great  prsecordial  distress,  a  sense 
of  impending  death,  the  action  of  the  heart  being  irregular  or  tumultuous. 
Sudden  death  is  liable  to  occur  in  paroxysms  of  this  kind,  the  heart  being 
paralyzed  by  over-distension  of  the  left  ventricle.  Sudden  death  some- 
times occurs  in  cases  of  aortic  lesions  when  little  or  no  habitual  inconven- 
ience from  the  cardiac  affection  had  been  experienced,  and  the  existence 
of  any  affection  of  the  heart  was  perhaps  unknown.  It  is  rare  for  lesions 
exclusively  aortic  to  lead  to  general  dropsy.  The  immediate  or  proximate 
danger  is  to  be  determined  by  the  amount  of  obstruction  or  regurgitation, 
and  more  especially  the  latter,  in  connection  with  the  degree  of  enlarge- 
ment, and  particularly  the  enlargement  by  dilatation. 

In  cases  of  tricuspid  and  pulmonic  lesions,  general  dropsy  is  an  event 
denoting  a  degree  of  weakness  of  the  right  side  of  the  heart  from  dilata- 
tion, which  will  be  likely  to  lead,  before  long,  to  a  fatal  result. 

In  all  cases  of  valvular  lesions,  associated  with  much  enlargement, 
especially  if  the  enlargement  be  by  dilatation,  the  prognosis  is  unfavor- 
able ;  the  patient  will  die  sooner  or  later  with  the  cardiac  affection,  if  life 
be  not  destroyed  by  some  other  disease,  the  occurrence  of  a  fatal  result 
being  only  a  question  of  time,  and  the  duration  varying  greatly  in  different 
cases. 

Death  may  occur  in  consequence  ©^certain  local  affections  or  accidents 
incidental  to  the  cardiac  affection.  Thus,  pulmonary  oedema  and  pneu- 
morrhagia,  due  to  mitral  lesions,  may  be  the  immediate  cause  of  a  fatal 
result.  Extravasation  of  blood  within  the  skull  may  be  favored  by  dila- 
tation of  the  right  side  of  the  heart,  and  perhaps  by  hypertrophy  of  the 
left  ventricle.  The  loss  of  blood  by  hemorrhage  from  mucous  surfaces 
may,  in  like  manner,  lead,  to  a  fatal  termination.  The  effects  of  emboli 
derived  from  cavities  of  the  heart  are  to  be  included  in  this  category. 

TREATMENT — The  treatment,  in  cases  of  valvular  lesions,  will  have 
reference,  first,  to  the  condition  of  the  heart  as  respects  these  lesions  and 
coexisting  enlargement,  and,.secw?c/,  to  the  symptoms  or  events  which  are 
incidental  to  the  cardiac  affection. 

Valvular  lesions,  so  long  as  they  are  either  innocuous  or  have  not  led 
to  enlargement  of  the  heart,  claim  attention  only  with  regard  to  prevent- 
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ing  or  retarding  their  progress.  And,  for  this  end,  the  strain  upon  the 
valves  occasioned  by  the  excessive  action  of  tin-  heart,  is,  as  far  as  pos- 
sible, to  lu>  avoided.  Very  active  muscular  exertions,  the  excitement  of 
the  circulation  produced  by  the  abuse  of  alcoholic  stimulants,  and  violent 
mental  emotions,  will  be  likely  to  hasten  or  increase  the  damaging  effects 
of  the  lesions.  It  is,  however,  by  no  means  necessary  to  enjoin  great 
restriction  in  the  manner  of  living  in  these  cases ;  it  is  sufficient  that  the 
habits  of  life  are  governed,  in  all  respects,  by  prudence  and  moderation. 
It  is  not  advisable,  under  these  circumstances,  for  persons  to  consider 
themselves  as  invalids.  If,  as  is  frequently  the  case,  the  existence  of  the 
lesions  be  discovered  accidentally,  or  casualty,  it  may  not  be  always  judi- 
cious to  communicate  the  fact  to  the  patient.  If  a  medical  opinion  be  not 
requested,  and  proper  hygienic  management  can  be  secured  without  direct- 
ing the  patient's  attention  to  the  heart,  much  needless  anxiety  is  some- 
times spared.  If,  however,  information  be  desired,  it  should  not  be  with- 
held, but  explanations  made  which  will  tend  to  prevent  an  over-estimate 
of  immediate  danger. 

If  cardiac  symptoms  have  led  the  patient  to  apply  to  the  physician, 
more  or  less  enlargement  will  probably  be  found  associated  with  the  lesions. 
Let  it  be  supposed  that  the  enlargement  which  exists  is  mainly  due  to 
hypertrophy  ;  it  is  not  desirable  to  endeavor  to  diminish  this  hypertrophy. 
Inasmuch  as  whatever  obstruction  or  regurgitation  the  lesions  occasion 
must  continue,  the  abnormal  growth  of  the  walls  of  the  heart  is  conserva- 
tive ;  the  comfort  and  safety  of  the  patient  depend  upon  it,  and  measures 
which  tend  to  weaken  the  heart  will  do  positive  harm.  On  the  contrary, 
measures  to  maintain  the  muscular  tone  and  vigor  of  the  heart  are  indi- 
cated. The  diet  should  be  nutritious.  The  appetite  and  digestion,  if 
impaired,  should  be  improved  by  tonic  remedies.  Moderate  open-air  exer- 
cise is  to  be  encouraged,  very  active  exertions  being,  of  course,  inter- 
dicted. In  short,  the  object  is  in  every  way  to  invigorate  and  strengthen 
the  system. 

If  dilatation  have  taken  place,  the  measures  indicated  are  still  those 
which  tend  to  give,  as  far  as  possible,  tone  and  vigor  to  the  heart.  The 
labor  of  the  circulation  may  be  in  some  degree  diminished  by  restricting 
the  quantity  of  liquids  ingested,  redundancy  of  the  mass  of  blood  being 
in  this  way  prevented.  Especial  care,  however,  is  to  be  taken  not  to  im- 
poverish the  blood.  The  diet  is  to  be  highly  nutritious,  although  as  dry 
as  compatible  with  comfort ;  tonic  remedies  are  to  be  employed,  and  mode- 
rate exercise  out-of-doors  is  still  advisable.  In  proportion  as  the  powers 
of  the  system  are  lowered,  the  heart  is  weakened,  and  dilatation  favored. 
The  object  of  management  is,  by  strengthening  and  iiwigorating  the  sys- 
tem, to  retard  the  progress  of  dilatation. 

Thus  far  the  treatment  has  reference  to  the  condition  of  the  heart.  Of 
the  symptoms  incidental  to  the  cardiac  affection,  irregularity  of  the  heart's 
action  is  one  which  may  call  for  treatment.  The  appropriate  remedies  are 
those  which  regulate  and  tranquillize,  without  weakening,  the  action  of 
the  heart.  Digitalis  is  a  valuable  remedy,  appearing  to  relieve  irregularity 
of  the  heart's  action  without  diminishing,  but,  on  the  contrary,  increasing 
the  power  of  the  ventricular  contractions.  The  conclusion  from  my  own 
experience  accords  with  that  of  many  observers  of  late  years  with  respect 
to  this  remedy,  viz.,  that,  as  regards  its  effect  upon  the  heart,  it  ma}-  pro- 
perly be  called  a  cardiac  tonic.  The  remedy  is,  therefore,  particularly 
suited  to  cases  in  which  the  action  of  the  heart  is  rendered  irregular  and 
fed ile  by  dilatation,  and  it  is  not  suited  to  cases  in  which  the  symptoms 
and  signs  denote  hypertrophy.  Cafeine,  or  the  infusion  of  coffee,  has 
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measurably  a  similar  effect.  Hyoscyamus,  belladonna,  hydrocyanic  acid, 
and  other  remedies  of  the  same  class,  are  useful.  A  belladonna  plaster 
over  the  praecordia  seems  to  have  a  good  effect.  The  nauseant  sedatives 
are  not  to  be  employed,  and  the  veratrum  viride  is  not  appropriate. 

Dyspnoea  and  other  pulmonary  symptoms  are  sources  of  annoyance  and 
suffering  in  certain  cases.  So  far  as  these  symptoms  are  dependent  on 
the  cardiac  affection,  all  that  is  to  be  expected  from  treatment  is  pallia- 
tion. The  ethers  and  mild  revulsive  applications  to  the  chest  or  dry  cup- 
ping may  mitigate  the  dyspnoea.  Opiates  to  check  expectoration  will  be 
likely  to  increase  the  distress  instead  of  affording  relief. 

General  dropsy,  in  certain  cases,  is  an  event  requiring  treatment.  Diu- 
retic remedies  should  be  first  tried,  and  if  these  prove  inoperative,  hydra- 
gogue  cathartics  are  to  be  resorted  to.  Of  these,  elaterium  is  the  most 
efficient.  Given  in  small  doses,  this  remedy  may  often  be  continued  for 
a  long  period  without  producing  depression.  The  bitartrate  of  potassa 
with  jalap,  and  podophyllin  are  valuable  hydragogues.  In  the  majority 
of  cases  only  partial  and  temporary  relief  of  the  dropsy  is  procured,  but 
in  some  cases  it  is  completely  removed,  and  it  may  not  return  for  a  con- 
siderable period.  Diuretic  remedies  sometimes  act  very  efficiently.  They 
are  more  likely  to  effect  the  absorption  of  the  effused  liquid  in  cases  of 
dropsy  dependent  on  diseases  of  the  heart  than  in  cases  of  renal  dropsy ; 
in  the  latter  cases,  the  kidneys,  being  diseased,  rarely  respond  to  diu- 
retics. I  have  known  the  infusion  of  parsley-root  to  act  with  wonderful 
power  as  a  diuretic  remedy.  If  the  anasarca  be  extremely  great,  so  that 
the  limbs  become  enormously  distended,  numerous  punctures  may  be  made 
with  the  point  of  a  needle,  the  punctures  being  so  slight  as  not  to  draw 
blood,  and  through  them  a  large  amount  of  liquid  will  sometimes  escape, 
affording,  for  a  time,  marked  relief.  Vesications  or  cracks  in  the  integu- 
ment of  the  lower  limbs,  in  some  cases,  occur  as  a  consequence  of  the  dis- 
tension, giving  exit  to  an  abundant  flow  of  serum,  with  relief.  Incisions 
or  deep  punctures  are  attended  with  a  risk  of  being  followed  by  gangrene. 
In  the  treatment  of  the  dropsy,  restriction  of  the  amount  of  ingested 
liquid,  as  far  as  is  compatible  with  comfort,  is  highly  important. 

A  highly  important  point  in  the  treatment. of  all  cardiac  lesions  relates 
to  coexisting  anemia.  Anosmia  is  not  infrequently  associated  with  the 
lesions  under  consideration,  and,  as  a  consequence,  functional  disorder  of 
the  heart  is  superadded  to  the  disturbance  caused  by  the  lesions.  Irregu- 
lar action  of  the  heart,  or  excessive  action,  dyspnoea,  and  even  dropsy, 
may  be  due  to  the  superadded  functional  disorder.  The  error  is  not  infre- 
quently committed  of  attributing  the  symptoms  in  such  cases  exclusively 
to  the  lesions,  and  forming  a  prognosis  more  unfavorable  than  the  lesions 
actually  warrant.  By  removing  the  anaemia  the  symptoms  are  relieved, 
and  the  patient  may  even  seem  to  recover  completely  from  the  cardiac 
affection.  Anaemia  existing  in  connection  with  valvular  lesions  claims 
appropriate  treatment,  viz.,  removal  of  the  cause  if  it  be  apparent,  for 
example,  lactation,  the  employment  of  chalybeate  tonics,  with  nutritious 
diet,  and  other  hygienic  measures.  And  such  cases  call  for  a  certain 
amount  of  reserve  in  referring  the  symptomatic  phenomena  to  the  lesions. 
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CHAPTERIY. 

Enlargement  of  the  Heart  without  Valvular  Lesions.  Hypertrophy.  Dilatation.  Atrophy  of 
the  Jit-art.  Fatty  Degeneration  and  Softening  of  the  Heart.  Eupture  of  the  Heart.  Func- 
tional Disorder  of  the  Heart.  Enlargement  of  the  Thyroid  Body  and  Prominence  of  the 
Eyeballs  associated  with  Functional  Disorder  of  the  Heart.  Angina  Pectoris.  Thoracic 
Aneurism. 

IN  the  small  proportion  of  cases  in  which  enlargement  of  the  heart  exists 
without  valvular  lesions,  hypertrophy  and  dilatation  may  be  combined, 
either  the  one  or  the  other  predominating,  as  in  cases  in  which  enlarge- 
ment proceeds  from  valvular  lesions,  or  in  certain  cases,  hypertrophy 
exists  without  dilatation,  and  dilatation  without  hypertrophy.  The  latter 
are  distinguished  as  cases  of  simple  hypertrophy  and  of  simple  dilatation. 
These  cases  do  not  claim  separate  consideration ;  it  will  suffice  to  notice, 
on  the  one  hand,  enlargement  in  which  hypertrophy  cither  exists  alone  or 
is  predominant,  and,  on  the  other  hand,  enlargement  in  which  dilatation 
predominates. 

Hypertrophy  is  sometimes  referable  to  an  obstruction  to  the  circula- 
tion, either  in  the  capillaries  or  at  some  point  in  the  arterial  system  of 
vessels.  Thus,  hypertrophy  of  the  left  ventricle  may  result  from  con- 
traction of  the  aorta  and  aortic  aneurism.  Hypertrophy  of  the  right 
ventricle  is  a  consequence  of  obstruction  in  the  pulmonary  circuit  in  cases 
of  vesicular  emphysema  and  chronic  plenritis.  Hypertrophy  of  the  left 
ventricle  has  been  supposed  to  be  sometimes  due  to  obstruction  to  the 
capillary  circulation,  incident  to  certain  cases  of  Bright's  disease,  and 
hence  the  rationale  of  its  occasional  association  with  the  latter.  In  like 
manner  the  degenerative  changes  in  the  arteries  which  are  liable  to  occur 
in  advancing  age,  and  the  enlarged  area  of  the  arterial  branches  occasioned 
by  corpulency,  are  supposed  to  explain  the  occurrence  of  hypertroph}-.  In 
all  these  instances  the  mechanism  of  the  production  of  the  hypertrophy  is 
the  same ;  it  is  due  to  long-continued,  augmented  powerof  the  heart's  action. 

Mere  functional  disorder  of  the  heart,  under  ordinary  circumstances, 
very  rarely  leads  to  hypertrophy.  Dr.  J.  M.  Dacostu  has  observed  some 
cases  among  soldiers  during  the  late  civil  war,  in  which  hypertrophy, 
occurring  without  valvular  lesions,  seemed  to  him  to  be  attributable  to 
continued  functional  disturbance  in  connection  with  heavy  marching,  and 
especially  in  soldiers  who  had  recently  recovered  from  fever.1  1  have 
known  hypertrophy  to  become  developed  in  connection,  with  excessive 
action  of  the  heart  during  several  years,  there  being  no  evidence  of  val- 
vular lesion,  the  patient  being  affected  with  exophthalmic  goitre.  Hyper- 
trophy is  sometimes  found  where  it  cannot  be  referred  to  any  cause,  and 
it  is  probably  then  either  congenital  or  due  to  an  intrinsic  tendency  in  the 
ventricular  walls  to  an  abnormal  growth. 

The  abnormal  growth  in  cases  of  hypertrophy  without,  as  well  as  with, 
valvular  lesions  varies  much  in  different  cases.  The  walls  of  the  left 
ventricle  at  its  thickest  part,  in  health,  measure  in  the  male  about  half 

'  Vide  Sanitary  Memoirs  of  the  War  of  the  Rebellion,  collected  and  published  by 
the  United  States  Sanitary  Commission,  medical  volume,  edited  by  Austin  Flint, 
M.D  chap,  x.,  p.  800. 


848  HYPERTROPHY  OF  THE  HEART. 

an  inch,  and  in  the  female  a  fraction  less.  The  walls  of  the  right  ventricle 
are  about  one-sixth  of  an  inch  in  thickness  at  the  base.  A  certain  amount 
of  increase  is  within  the  limits  of  health ;  but  the  left  ventricle,  in  different 
eases  of  hypertrophy,  is  found  to  measure  from  one  to  two  inches,  and  the 
right  ventricle  has  a  corresponding  range  of  increase.  A  remarkable 
specimen  of  simple  hypertrophy,  not  referable  to  any  obvious  cause,  and 
supposed  to  have  been  congenital,  was  exhibited  by  me  to  the  New  York 
Pathological  Society  about  two  years  ago.  I  was  indebted  for  the  specimen 
to  Prof.  Gilfillan,  of  the  Long  Island  College  Hospital.  The  left  ventricle 
measured,  at  its  thickest  part,  If  inch,  the  right  ventricle  f  inch.  The 
cavities  were  not  dilated,  and  the  valves  were  found,  by  the  water  test,  to 
be  competent.  The  weight  of  the  heart  was  15^  ounces ;  the  average 
normal  weight  in  the  male  being  9,  and  in  the  female  8,  ounces.  The 
subject  was  a  young  man  aged  23.  Death  occurred  suddenly  from  con- 
gestive apoplexy,  the  existence  of  cardiac  disease  never  having  been 
suspected. 

The  symptoms  of  hypertrophy  are  referable  to  the  increased  power  of 
the  heart's  action.  Hypertrophic  enlargement  of  the  left  ventricle  leads 
to  an  abnormal  force  of  the  current  in  the  systemic  arteries ;  the  pulse  is 
strong  and  full,  the  face  flushed,  active  cerebral  congestion  is  favored,  and 
certain  symptoms,  such  as  pain,  vertigo,  tinnitus  aurium,  are  attributable 
to  the  latter.  The  patient  feels  the  powerful  action  of  the  heart,  but  he 
becomes  accustomed  to  it,  and  it  may  occasion  but  little  annoyance.  As 
in  the  case  just  referred  to,  a  considerable  amount  of  hypertrophy  may 
exist  without  symptoms  which  lead  the  patient,  or  others,  to  suspect  the 
existence  of  any  disease. 

If  the  hypertrophy  have  been  induced  by  an  impediment  to  the  circu- 
lation, it  is  conservative,  as  when  it  proceeds  from  valvular  lesions,  and 
is  not,  therefore,  to  be  regarded  as  an  evil.  It  may,  however,  lead  or 
contribute  to  serious  accidents.  In  the  case  just  referred  to,  the  conges- 
tive apoplexy,  which  proved  suddenly  fatal,  was  attributable  to  no  other 
obvious  cause,  the  organs  of  the  body,  with  exception  of  the  heart,  being 
free  from  disease.  It  is  intelligible  that  hypertrophy  of  the  left  ventricle, 
without  valvular  lesions  (these  being,  in  a  measure  at  least,  protective), 
may  favor  cerebral  hemorrhage  in  cases  in  which  the  arteries  of  the  brain 
have  become  weakened  from  degenerative  changes.  In  like  manner,  it  is 
not  improbable  that  hypertrophy  of  the  right  ventricle  may  sometimes 
contribute  to  pulmonary  hemorrhage. 

The  diagnosis  of  hypertrophy  must  rest  on  physical  signs,  which  are 
the  same  as  when  the  hypertrophy  is  associated  with  valvular  lesions. 
The  fact  of  enlargement  and  its  degree  are  determined  by  the  altered 
situation  of  the  apex-beat,  together  with  the  enlarged  area  of  the  super- 
ficial and  the  deep  cardiac  space.  That  the  enlargement  is  due,  either 
exclusively  or  mainly,  to  hypertrophy,  is  determined  by  the  abnormal 
force  of  the  impulses  of  the  heart,  and  by  the  prolongation,  intensity,  and 
booming  character  of  the  first  sound.1  The  absence  of  endocardial  mur- 
murs is  the  basis  of  the  conclusion  that  the  enlargement  is  not  connected 
with  valvular  lesions. 

Hypertrophy,  when  conservative,  or  compensatory,  of  course  does  not 
claim  treatment.  If  it  be  congenital,  or  there  be  sufficient  grounds  for 
considering  it  otherwise  than  conservative,  measures  to  prevent  further 
growth  and  to  obviate  accidents  are  called  for.  Bloodletting  and  other 
measures  which  impoverish  the  blood  are  not  indicated.  Anaemia,  by 

1  Vide  preceding  chapter. 
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rendering  the  heart  unduly  excitable,  involves  additional  inconvenience 
and  danger.  If  plethora  exist,  it  should  be  removed  by  dietetic  means 
and  depletion  by  saline  laxatives.  Excessive  action  of  the  heart  may  be 
moderated  by  tranquillizing  remedies,  such  as  aconite,  hydrocyanic  acid, 
and  belladonna.  In  the  cases  of  hypertrophy  disconnected  from  valvular 
lesions  observed  by  Dacosta  among  soldiers,  marked  benefit  was  obtained 
by  the  use  of  aconite,  one  or  two  drops  of  the  tincture  being  given  twice 
or  thrice  daily,  and  continued,  without  any  increase  of  the  dose,  for 
months.  The  diet  should  be  sufficiently  nutritious,  but  unstimulating. 
Alcoholic  stimulants  are  to  be  interdicted.  Liquids  should  be  taken 
sparingly.  Active  muscular  exercise  and  emotional  excitement  are  to  be 
avoided. 

Dilatation  of  the  cavities  of  the  heart  may  follow  hypertrophy  without, 
as  well  as  with,  valvular  lesions.  If  there  be  causes  giving  rise  to  hyper- 
trophy, which  continue  after  the  morbid  growth  has  reached  its  limit,  dila- 
tation of  necessity  follows,  and,  in  time,  will  become  predominant.  But, 
in  most  cases,  dilatation  proceeds  from  weakness  of  the  muscular  walls, 
arising  from  fatty  degeneration  or  other  causes.  The  muscular  walls  may 
yield  to  distension,  and  dilatation  take  place  when  there  is  no  abnormal 
impediment  to  the  circulation ;  and  dilatation,  however  induced,  tends 
progressively  to  increase. 

The  symptoms  of  dilatation  are  referable  to  weakness  of  the  heart's 
action.  This  weakness  is  shown  by  feebleness  of  the  pulse,  coolness  and 
congestive  redness  of  the  surface;  and,  if  the  right  cavities  become  con- 
siderably dilated,  general  dropsy  ensues.  Fatal  syncope  may  occur  from 
an  over-accumulation  of  blood  in  the  cavities  in  cases  in  which  the  organ 
is  greatly  enfeebled  by  dilatation.  The  physical  signs  show  enlargement 
of  the  heart ;  and  that  the  enlargement  is  due  to  predominant  dilatation  is 
shown  by  the  feebleness  of  the  cardiac  impulses,  and  by  the  weakness, 
shortness,  and  valvular  quality  of  the  first  sound  as  heard  over  the  apex. 
The  absence  of  valvular  lesions  is  inferred  from  the  absence  of  endocardial 
murmur. 

Of  the  two  lesions,  hypertrophy  and  dilatation,  the  latter  is  by  far  the 
more  serious.  The  indications  for  treatment  are  the  same  as  when  the 
dilatation  is  in  association  with  valvular  lesions,  the  object,  in  general 
terms,  being  to  endeavor  to  improve  the  tone  and  vigor  of  the  muscular 
walls. 

ATROPHY  OF  THE  HEART. 

Atrophy  of  the  heart  calls  onl}-  for  a  passing  notice.  Reference  is  had 
here  to  wasting  of  the  muscular  walls,  irrespective  of  degenerative  change, 
represented,  anatomically,  by  a  diminution  in  weight  and  volume  propor- 
tionate to  the  degree  of  atrophy.  The  heart  diminishes  in  size  in  the  pro- 
gress of  chronic  diseases  attended  with  great  emaciation,  for  example, 
tuberculosis.  I  have  met  with  a  specimen,  taken  from  the  body  of  a  fenuile 
dead  with  chronic  pleuritis,  in  which  the  weight  was  reduced  to  4^  oz. 
Atrophy  may  result  from  the  compression  arising  from  the  adhesions  fol- 
lowing pericarditis,  and  from  the  abundant  deposit  of  fat  upon  the  exterior 
surface.  Of  course,  the  muscular  power  of  the  organ  is  diminished  in 
proportion  to  the  degree  of  atrophy.  In  a  clinical  point  of  view,  this  lesion 
is  unimportant.  As  a  general  remark,  it  occurs  under  circumstances 
which  divest  it  of  evil  consequences,  if,  indeed,  it  be  not  a  conservative 
provision. 
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FATTY  DEGENERATION  AND  SOFTENING. 

Fatty  degeneration  is  the  deposit  of  oil-drops  or  granules  of  fat  within 
the  sarcolemma,  and  the  substitution  of  these  for  the  proper  muscular  tis- 
sue. The  pathological  character  of  the  lesion  has  been  considered  in  the 
first  part  of  this  work.1  An  abnormal  accumulation  upon  the  surface  of 
the  heart  of  adipose  matter  and  its  extension  between  the  muscular  fibres, 
constitute,  not  fatty  degeneration,  but  fatty  growth  or  obesity  of  the  heart. 
The  accumulation  of  fat  exterior  to  the  sarcolemma  may  embarrass  the 
heart  by  its  weight,  and  produce  atrophy  of  the  muscular  structure  by 
compression  ;  and  it  may,  or  may  not,  be  associated  with  fatty  degenera- 
tion. Fatty  degeneration,  if  considerable,  produces  marked  changes  in 
the  gross  characters.  The  muscular  walls  present  a  yellowish  or  fawn 
color ;  the  striated  or  fibrous  aspect  is  obscured ;  the  organ  is  soft  and 
flabby,  and  it  is  easily  penetrated  or  broken  down  by  pressure  with  the 
finger.  But  the  microscope  furnishes  the  most  conclusive  evidence,  in  the 
deficiency  or  absence  of  the  transverse  striae,  and  in  the  presence  of  oil- 
drops  or  fatty  granules  in  abundance  within  the  sarcolemma.  This  degene- 
rative change  may  be  general  or  limited.  It  may  be  confined  to  one 
ventricle,  oftener  the  left,  or  to  circumscribed  patches  varying  in  situation, 
size,  form,  and  number.  The  latter,  if  situated  at  the  exterior,  give  to  the 
surface  a  mottled  appearance.  It  may  affect  the  inner  layers  of  fibres,  the 
outer  layer  being  unaffected.  The  papillary  muscles  may  be  particularly 
affected.  Dilatation  is  often  associated  with  fatty  degeneration,  the  mus- 
cular walls  either  preserving  their  normal  thickness,  or  the  thickness 
somewhat  increased,  or  again,  the  walls  more  or  less  abnormally  thin. 
Fatty  degeneration  of  the  walls  of  the  heart  is  not  infrequently  associated 
with  valvular  lesions. 

In  proportion  to  the  degree  of  fatty  degeneration,  the  heart  is,  of  course, 
enfeebled,  and  the  symptoms  which  make  up  the  clinical  history  of  the 
affection  are  due  to  a  deficiency  of  power  in  the  heart  to  carry  on  effec- 
tively the  circulation.  Degeneration  of  the  left  ventricle  occasions  feeble- 
ness of  the  pulse.  The  pulse  is  apt  to  be  irregular.  It  has  been  observed 
to  be  notably  slow,  probably  owing  to  many  of  the  ventricular  systoles  being 
too  feeble  to  propel  the  blood  with  sufficient  momentum  to  be  felt  at  the 
radial  arter}^.  Dyspnoea,  especially  on  exercise,  is  more  or  less  prominent 
as  a  symptom,  according  to  the  feebleness  with  which  the  circulation 
through  the  pulmonary  circuit  takes  place;  this  symptom  is  more  marked 
when  the  right  ventricle  is  affected.  Paroxysms  of  syncope  are  liable  to 
occur,  accompanied  by  a  sense  of  praecordial  oppression  and  distress. 
These  denote  distension  of  the  cavities  from  an  accumulation  of  blood. 
Seizures  resembling  apoplexy,  characterized  by  temporary  loss  of  con- 
sciousness, without  paralysis,  the  surface  being  pallid  and  cool  and  the 
circulation  extremely  feeble,  have  been  observed  in  persons  who  have  sub- 
sequently died  of  this  affection.  These  pseudo-apoplectic  seizures,  in  some 
cases,  have  been  of  frequent  recurrence. 

Feebleness  of  the  circulation,  however,  in  an  equal  degree,  may  proceed 
from  dilatation  either  with,  or  without,  valvular  lesions.  The  existence 
of  fatty  degeneration,  therefore,  cannot  be  ascertained  positively  by  means 
of  the  symptoms  alone.  Other  circumstances  and  physical  signs  are  to  be 
taken  into  account  in  order  to  arrive  at  a  diagnosis.  The  signs  which 
accompany  this  lesion  are,  feebleness  or  absence  of  cardiac  impulse,  weak- 
ness of  the  heart-sounds,  more  especially  the  first  sound,  this  sound  some- 

Vide  page  47. 
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times  suppressed  over  the  apex,  and,  if  heard,  short  and  valvular  like  the 
second  sound.  These  signs  are  equally  present  when  the  heart  is  conside- 
rably or  greatly  dilated,  and  they  denote  tatty  degeneration  only  when  the 
origin  is  found  not  to  be  sutliciently  enlarged  to  refer  them  to  dilatation. 
Tlii'  :ige  of  the  patient  is  to  be  considered.  Fatty  degeneration  very  rarely 
occur:Tin  the  male  under  fifty,  and  in  the  female  under  forty  years  of  age. 
The  evident  tendency  to  fatty  deposit  is  another  diagnostic  point.  Fatty 
degeneration  of  the  heart,  it  is  true,  occurs  in  lean  subjects,  but  it  is  more 
apt  to  occur  in  those  prone  to  corpulency.  The  presence  of  the  arcus 
senilis  possesses  some  diagnostic  importance,  although  clinical  observation 
has  abundantly  shown  that  this  fatty  change  in  the  cornea  occurs  without 
degeneration  of  the  heart  and  vice  versa.  The  presence  of  the  arcus 
shows  a  constitutional  tendency  to  fatty  change,  and  it  is  significant  if 
signs  and  symptoms  referable  to  the  heart  point  to  degeneration  of  this 
organ.  The  habits  of  the  patient  are  to  be  considered  with  reference  to 
diagnosis.  This  lesion  occurs  especially  in  persons  of  sedentary  or  indo- 
lent habits  as  regards  muscular  exertion,  and  addicted  to  the  pleasures 
of  the  table.  The  habitual  use  of  alcoholic  liquors  favors  its  occurrence. 
Giving  due  attention  to  all  the  foregoing  points,  the  existence  of  fatty  de- 
generation may  often  be  determined  with  much  positiveness.  If  valvular 
lesions  and  dilatation  be  present,  its  existence  is  ascertained  with  less 
positiveness.  Under  these  circumstances,  it  is  to  be  suspected  when,  in 
addition  to  the  diagnostic  points  just  named,  the  valvular  lesions  and  en- 
largement appear  to  be  inadequate  to  account  for  the  feebleness  of  the 
heart's  action. 

To  give  rise  to  symptoms  which  point  to  the  heart  as  the  seat  of  dis- 
ease, the  amount  of  fatty  degeneration  must  be  considerable.  A  small  or 
moderate  amount  may  not  occasion  sufficient  weakness  to  give  rise  to  any 
notable  symptoms.  More  or  less  degenerative  change  is  not  infrequently 
found  after  death  in  cases  in  which  it  had  not  been  suspected  during  life. 
Existing  in  a  small  or  moderate  amount,  however,  it  may  constitute  an 
important  element  in  various  diseases,  rendering  the  system  less  able  to 
resist  them,  and  also  less  able  to  bear  bloodletting  and  other  therapeutical 
measures  which  tend  to  enfeeble  the  circulation.  Existing  in  a  consider- 
able or  great  amount,  it  is  a  grave  lesion.  In  such  cases  it  involves  a  lia- 
bility to  sudden  death.  Death  may  take  place  from  rupture  of  the  ventricular 
walls.  This  occurs  oftenest  in  the  left  ventricle  near  the  apex.  In  the 
great  majority  of  the  cases  of  this  accident,  it  arises  from  softening  inci- 
dent to  fatty  degeneration.  Of  29  cases  of  sudden  death,  in  persons 
affected  with  fatty  degeneration,  anatyzed  by  Aitken,  in  9  the  immediate 
cause  of  death  was  rupture.  The  occurrence  of  sudden  death,  when  rup- 
ture does  not  take  place,  is  accounted  for  by  over-accumulation  of  blood 
within  the  cavities,  and  consequent  paralysis  of  the  muscular  walls  from 
distension. 

The  objects  of  treatment,  in  cases  of  fatty  degeneration,  do  not  em- 
brace recovery  from  the  lesion.  The  change  which  has  already  taken 
place  must  continue.  The  lesion  is  irremediable.  The  objects  of  treat- 
ment are  to  prevent  further  progress  of  the  degenerative  change,  and  to 
develop  the  muscular  vigor  of  the  heart  to  the  extent  of  its  impaired  capa- 
city for  improvement  in  this  respect.  The  diet  should  be  nutritious,  con- 
sisting of  animal  food  in  as  large  proportion  as  is  compatible  with  the 
appetite  and  digestion.  Fatty  food  is  to  be  interdicted.  Farinaceous  and 
saccharine  articles  should  form  a  small  proportion  of  the  diet.  Liquids 
should  be  restricted  as  much  as  possible.  Alcoholic  stimulants  should 
be  taken  in  proper  moderation.  Moderate  exercise  out  of  doors  is  highly 
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important ;  it  should  not  be  carried,  of  course,  to  the  extent  of  overtask- 
ing the  heart,  but  taken  within  the  limits  of  comfort,  that  is,  so  as  not  to 
occasion  hurried  circulation,  prsecordial  oppression,  or  dyspnoea. 

The  hygienic  is  far  more  important  than  the  medicinal  management. 
Yet  remedies  may  be  highly  useful.  Tonic  remedies  are  generally  indi- 
cated. The  appetite  and  digestion,  if  impaired,  are  to  be  improved  as 
much  as  possible.  If  the  patient  be  anaemic,  this  condition  claims  appro- 
priate treatment.  Coexisting  disorders  of  any  kind  are  to  be  relieved. 
The  symptomatic  effects  of  weakness  of  the  heart  will  claim  palliative 
measures.  Attacks  of  syncope  and  pseudo-apoplexy  require  ethereal  and 
alcoholic  stimulants.  Irregular  action  of  the  heart  may  be  relieved  by 
hydrocyanic  acid  and  digitalis.  The  latter  appears  to  act  as  a  direct  tonic 
upon  the  heart.  Dyspnoea,  general  dropsy,  and  other  effects  call  for  the 
same  palliative  measures  as  when  they  proceed  from  dilatation  of  the  heart. 

By  judicious  management,  life  and  comfortable  health  maybe  main- 
tained for  a  long  period,  notwithstanding  the  existence  of  this  lesion  in  a 
considerable  amount. 

Softening  of  the  muscular  walls  of  the  heart,  without  fatty  or  any  de- 
generative change,  has  been  found  to  occur  in  the  course  of  typhus  and 
typhoid  fever,  the  eruptive  fevers,  pyaemia,  scorbutus,  and  other  affections. 
Attention  has  been  directed  to  its  occurrence  in  typhus  and  tj^phoid 
fever,  especially  by  Louis  and  Stokes.  It  may  explain  the  weakness  of 
the  circulation  disproportionately  to  the  adynamia  or  general  debility  in 
certain  cases  of  these  and  other  diseases.  The  symptoms  and  signs  are 
those  which  represent  notable  feebleness  of  the  heart's  action.  As  regards 
the  signs,  diminished  intensity  of  both  sounds,  but  more  especially  the 
first  sound,  characterizes  the  feebleness  from  this  as  well  as  other  lesions. 
But  a  point  which  is  distinctive  of  softening  in  the  continued  fevers,  ac- 
cording to  Stokes,  is  derived  from  the  fact  that  the  softening  is  chiefly  of 
the  left  ventricle.  The  first  sound,  as  heard  over  the  apex,  is  less  intense 
than  over  the  right  border  of  the  heart,  the  sound  representing,  in  the 
former  situation,  the  force  of  the  systole  of  the  left,  and,  in  the  latter  situa- 
tion, of  the  right  ventricle. 

Softening  incidental  to  the  affections  named  is  due  to  the  disturbance 
of  nutrition  which  these  affections  involve.  Doubtless,  it  adds  to  the 
danger,  but  it  is  -not  a  permanent  lesion,  the  normal  condition  of  the  heart 
being  regained  if  the  patient  recover  from  the  affection  to  which  the  soften- 
ing is  incidental.  The  existence  of  softening  contra-indicates  depletory 
or  debilitating  measures  of  treatment,  and,  on  the  contrary,  furnishes  a 
reason  for  supporting  treatment,  in  addition  to  the  indications  derived 
from  the  condition  of  the  system  under  which  the  softening  occurs.  With- 
out due  attention  the  condition  of  the  heart  arising  from  decomposition 
after  death  may  be  attributed  to  morbid  softening.  This  error  is  to  be 
avoided  by  observing  the  odor  of  putrefaction,  and  by  comparing  the 
condition  of  the  heart  with  that  of  other  organs. 

Lesions  of  the  walls  of  the  heart,  extremely  rare,  are  due  to  fibroid 
formations,  extravasation  of  blood,  carcinomatous  disease,  tuberculous 
deposit,  and  acephalocysts.  Aneurism  of  the  ventricular  walls  is  another 
rare  lesion.  Happily,  these  belong  among  the  curiosities  of  clinical  expe- 
rience. They  are,  of  course,  grave,  but  the  symptoms  and  signs  to  which 
they  give  rise  are  not  distinctive ;  they  cannot  be  made  out  during  life, 
and  hence,  their  consideration  in  this  work  would  be  out  of  place.  Im- 
portant lesions  of  the  walls  and  valves  are  embraced  under  the  head  of 
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congenital  malformations,  and  connected  with  these  is  the  affection  known 
as  morbus  creruleus,  the  blue  disease,  or  cyanosis.  This  affection  is  to  be 
included  among  the  diseases  of  infantile  life,  and  is  treated  of  fully  in 
works  devoted  to  these  diseases,  as  well  as  in  treatises  on  the  diseases 
of  the  heart.  To  the  latter,  and  to  works  on  morbid  anatomy,  the  reader 
is  referred  for  information  concerning  congenital  malformations  of  the 
heart. 

RUPTURE  OP  THE  HEART. 

As  already  stated  (vide  page  351),  this  accident  is  generally  incident 
to  fatty  degeneration.  It  occurs,  however,  as  an  effect  of  cardiac  aneu- 
rism, or  myocardiac  abscess.  It  very  rarely  happens  in  persons  under  70 
years  of  age.  Usually  it  causes  instant  or  speedy  death ;  but,  if  the  per- 
foration be  small,  it  may  be  temporarily  plugged  by  a  clot,  and  life  con- 
tinue for  hours  and  even  days.  1  have  known  death  to  be  delayed  for  six 
hours  after  the  symptoms  denoted  the  occurrence  of  the  rupture.  The 
symptoms  are  those  which  sudden  compression  of  the  heart  by  the  accu- 
mulation of  blood  in  the  pericardium  would  be  expected  to  produce, 
together  with  the  loss  of  blood.  In  most  cases,  however,  there  is  no 
time,  before  death,  for  the  observation  of  symptoms.  Rupture  has  been 
repeatedly  observed  to  occur  in  connection  with  a  paroxysm  of  pnecordial 
pains  resembling  angina  pectoris.1 

FUNCTIONAL  DISORDER. 

By  the  term  functional  disorder  is  meant  disturbed  action  of  the  heart, 
not  dependent  on  either  inflammation  or  structural  lesions.  The  beating 
of  the  heart  is  sometimes  morbidly  intense.  The  patient  is  conscious  of 
its  violent  action,  as  when  it  is  temporarily  excited  by  fear  or  some  other 
powerful  mental  emotion.  This  is  commonly  known  as  palpitation.  The 
sense  of  violence  may  be  a  subjective  symptom  only,  the  force  of  the 
heart's  action  not  being  actually  increased.  Generally  the  action  is,  at 
the  same  time,  accelerated  and  irregular.  The  irregularity  is  represented 
by  the  pulse,  and  felt  when  the  hand  is  placed  over  the  prsecordia.  The 
patient  is  also  painfully  conscious  of  it ;  the  organ  appears  to  perform  a 
rolling  or  tumbling  movement,  and  a  sensation  is  sometimes  described  as 
if  the  heart  were  in  the  throat.  Intermittency  of  the  heart's  action  is 
another  feature  in  certain  cases.  The  action  of  the  heart  is,  for  an  in- 
stant, arrested ;  one,  two,  or  three  beats  are  lost,  and  generally  irregularity 
of  action  precedes  and  follows  the  intermissions.  Of  these  the  patient  is 
vividly  sensible,  and  the  feeling  is  that  fatal  suspension  of  the  heart's 
action  may  be  liable  to  take  place.  These  rhythmical  aberrations  may  be 
accompanied  with  either  violent  or  feeble  action  of  the  heart.  The  differ- 
ent varieties  of  functional  disorder  occur  in  paroxysms  which  are  very 
variable  as  regards  severity,  frequency  of  occurrence,  and  duration. 
Excessive  action  of  the  heart,  however,  sometimes  persists  steadily  for 
successive  days,  weeks,  and  months.  An  occasional  form  of  disorder  is 
characterized  by  every  alternate  ventricular  systole  being  so  feeble  as  not 
to  be  appreciable  by  a  radial  pulse,  the  action  of  the  heart  being  more  or 
less  rapid.  On  auscultation  the  two  heart-sounds  are  alternately  loud  and 
feeble.  I  have  known  this  form  of  disorder  to  persist  for  several  weeks. 

Paroxysmal  disorder  is  quite  common.     It  usually  gives  rise  to  great 

1  For  an  analysis  of  24  cases  of  spontaneous  rupture  of  the  heart,  by  Barth,  vide 
Archives  Generate  do  Medecine,  Paris,  1871. 
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apprehension.  The  patient  has  a  firm  conviction  of  the  existence  of 
organic  disease,  and  is  in  fear  of  sudden  death.  Jt  is  sometimes  difficult 
to  remove  this  conviction  by  the  most  positive  assurances  to  the  contrary. 
Cases  of  functional  disorder  are  characterized,  as  a  rule,  by  much  mental 
anxiet}r  and  depression,  in  this  respect  differing  from  cases  in  which  dis- 
turbed action  is  due  to  structural  lesions. 

The  causes  of  functional  disorder  are  various.  It  is  sometimes  attri- 
butable to  an  overplus  of  red  corpuscles  of  the  blood  or  plethora.  As 
incident  to  this  condition,  it  occurs  in  persons  addicted  to  the  pleasures 
of  the  table,  digesting  and  assimilating  actively,  and  taking  but  little 
active  exercise.  It  is  much  oftener,  however,  associated  with  the  opposite 
condition,  viz.,  anaemia.  Anaemic  persons  are  rarely  exempt  from  more 
or  less  disturbance  of  the  heart's  action.  It  may  be  produced  by  long- 
continued  mental  anxiety  or  depression.  It  is  apt  to  occur  in  persons  of 
an  anxious,  worrying  disposition,  and  in  those  who  are  constitutionally 
disposed  to  melancholy.  The  effect  which  it  produces  on  the  mind  reacts 
on  the  disorder,  and  tends  to  perpetuate  it.  It  appears,  in  some  cases,  to 
be  dependent  on  indigestion  or  dyspepsia,  and  paroxysms  are  apt  to  be 
excited  by  dietetic  errors.  The  use  of  tobacco  gives  rise  to  it  in  some 
persons,  so,  also,  strong  tea,  or  coffee.  It  is  incidental  to  the  gouty  dia- 
thesis. The  exhaustion  following  prolonged  mental  excitement  and 
physical  exertions  may  be  accompanied  by  it.  It  prevailed  to  a  great 
extent  among  soldiers  during  the  late  civil  war,  excessive  and  persistent 
palpitation  often  leading  to  discharge  on  the  ground  of  disability  from 
supposed  organic  disease  of  the  heart.  Excessive  venery  and  habits  of 
self-abuse  are  to  be  included  among  the  causes.  The  associated  symptoms 
will,  of  course,  vary  according  to  the  different  circumstances  under  which 
it  occurs. 

It  is  extremely  desirable,  in  view  of  the  comfort  and  welfare  of  the 
patient,  to  determine  with  positiveness,  in  cases  of  functional  disorder, 
that  structural  lesions  do  not  exist.  Several  points,  connected  with  the 
history  and  symptoms,  have  a  bearing  on  the  diagnosis.  The  occurrence 
of  the  disturbance  in  paroxysms,  the  action  at  other  times  being  regular  ; 
the  paroxysms  occurring  at  night  rather  than  in  the  daytime,  and  fre- 
quently not  being  occasioned  by  any  obvious  cause,  such  as  muscular 
exertion  or  mental  excitement ;  the  ability  of  the  patient  to  take  active 
exercise  without  palpitation  or  dyspnoea  when  not  suffering  from  the  dis- 
order, and  the  intensity  of  mental  anxiety  and  apprehension,  are  points 
which  render  it  probable  that  the  difficulty  is  purely  functional.  These 
points,  however,  are  not  conclusive.  A  positive  diagnosis  is  to  be  based 
on  the  exclusion  of  lesions  of  structure  by  the  absence  of  the  physical 
signs  of  the  latter.  If,  on  a  careful  examination  of  the  chest,  the  heart 
be  not  found  to  be  enlarged ;  if  there  be  no  murmur  present,  or  if  an  ex- 
isting murmur  be  inorganic,  and  the  heart-sounds  be  normal,  the  affection 
may  be  confidently  pronounced  functional.  Without  the  negative  proof  , 
afforded  by  physical  exploration,  the  mind  of  the  practitioner  must  be  in 
doubt  as  to  the  diagnosis.  If  he  give  a  decided  opinion,  it  is  a  guess 
which  may  prove  to  be  either  right  or  wrong.  If  he  avoid  giving  a  de- 
cided opinion,  the  inference  which  the  patient  usually  draws  is,  that  organic 
disease  exists,  and  that  the  physician  is  reluctant  to  tell  him  the  truth.  I 
could  cite,  from  the  cases  which  have  come  under  my  observation,  not  a 
few  in  which  patients  were  for  many  years  rendered  unhappy  and  deterred 
from  engaging  in  the  active  duties 'of  life,  by  either  an  erroneous  medical 
opinion  that  they  had  organic  disease  of  the  heart,  or  by  a  fixed  belief 
that  such  was  the  fact,  based  on  the  indecision  of  their  physicians. 
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The  curative  treatment  of  functional  disorder  must  have  reference  to 
the  circumstances  with  which  it  is  connected.  Occurring  in  connection 
with  plethora,  the  measures  indicated  are,  restriction  of  diet,  change  of 
habits  as  regards  exercise,  depletion  by  saline  laxatives  and  perhaps  by 
small  bloodlettings.  Occurring  in  connection  with  anaemia,  measures  of 
precisely  an  opposite  character  are  indicated,  viz.,  those  designed  to  restore 
the  normal  condition  of  the  blood.  An  investigation  with  reference  to  the 
source  of  the  disorder  is  to  be  made  in  all  cases,  and  the  causes,  if  appa- 
rent, are  to  be  obviated.  If  connected  with  dyspeptic  ailments,  these  are 
to  be  remedied  by  appropriate  treatment;  and  so  if  dependent  on  the 
gouty  diathesis,  this  will  claim  suitable  remedies.  In  the  great  majority 
of  cases,  the  proper  treatment  consists  of  tonic  remedies,  a  nutritious, 
regular  diet,  regularity  of  habits  as  regards  excesses  of  all  kinds  and  a 
proper  amount  of  sleep,  the  interdiction  of  tobacco,  strong  coffee  and  tea, 
and  out-door  exercise  with  mental  recreation ;  in  short,  an  invigorating 
system  of  hygiene.  Positive  assurances  of  the  absence  of  organic  disease, 
such  as  may  be  given  if  based  on  the  absence  of  all  the  physical  signs  of 
lesions,  will  often  go  far  toward  effecting  a  cure,  the  disorder  being  fre- 
quently kept  up  by  mental  inquietude  occasioned  by  the  fear  of  sudden 
death. 

During  the  paroxysms  palliative  measures  are  called  for.  These  consist 
of  ethereal  stimulants,  anti-spasmodics,  and  occasionally  opiates,  with 
sinapisms  or  stimulating  liniments  to  the  chest.  If  paroxysms  occur 
frequently,  a  belladonna  plaster  may  be  constantly  worn  over  the  prae- 
cordia.  Blisters  or  other  severe  counter-irritants  are  never  requisite. 
Small  doses  of  aconite  are  useful  if  the  action  of  the  heart  be  violent,  and, 
on  the  other  hand,  if  the  action  be  feeble  and  irregular,  digitalis  may 
prove  of  use. 

Some  persons  are  strongly  predisposed  to  disturbed  action  of  the  heart, 
and  suffer,  more  or  less,  from  functional  disorder  for  many  years,  or  during 
their  whole  lives.  The  mental  anxiety  in  such  cases  after  a  time  ceases, 
and  patients  become  reconciled  to  this  as  to  other  physical  evils.  The 
frequent  recurrence  of  functional  disorder  for  an  indefinite  period  does  not 
lead  to  the  development  of  organic  disease.  The  physician  is  fully  war- 
ranted in  giving  positive  assurance  to  the  patients  on  this  point. 

In  the  foregoing  remarks  on  functional  disorder,  it  has  been  assumed 
that  structural  lesions  are  not  present.  But  functional  disorder  and 
lesions  may  be  associated  when  the  former  is  not  dependent  on  the  latter ; 
in  other  words,  the  causes  which  give  rise  to  functional  disorder  when  the 
heart  is  free  from  lesions  will  produce  the  same  effect  when  cardiac  lesions 
exist.  It  is  highly  important  for  the  practitioner  to  appreciate  this  fact. 
Not  infrequently  the  disturbance  of  the  heart's  action,  in  cases  in  which 
organic  murmurs  are  found,  is  mainly  or  exclusively  functional.  It  is  not 
uncommon  for  practitioners  to  err  in  considering  all  the  symptoms  refer- 
able to  the  heart  as  arising  from  organic  lesions  if  these  exist  in/ever  so 
small  an  amount.  Anaemia,  coexisting  with  trivial  lesions,  may  occasion 
greatly  disturbed  action  of  the  heart,  with  dyspnoea  and  even  general 
dropsy,  so  that  the  patient  may  seem  to  be  in  the  last  stage  of  cardiac 
disease,  and,  if  the  anae'mia  be  cured,  the  recovery  appears  to  be  complete. 
It  should  always,  therefore,  be  a  question,  in  cases  of  organic  lesions, 
whether  more  or  less  of  the  symptomatic  phenomena  may  not  be  due  to 
functional  disorder  arising  from  anaemia,  deranged  digestion,  or  a  morbid 
condition  of  the  nervous  system  produced  by  tobacco,  coffee  or  tea,  mental 
depression,  excessive  venery,  or  gout.  This  question  is  to  be  decided  in 
the  affirmative  when  causes  of  functional  disorder  are  discoverable,  and 
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when  the  amount  of  the  organic  affection,  as  determined  by  the  physical 
signs,  appears  to  be  insufficient  to  account  for  the  symptomatic  pheno- 
mena. In  proportion  as  the  latter  are  fairly  attributable  to  functional 
disorder,  the  prognosis  is,  of  course,  less  grave,  and  improvement  may  be 
expected  from  appropriate  treatment. 

ENLARGEMENT  OF  THE  THYROID  BODY  AND  PROMI- 
NENCE OF  THE  EYEBALLS  (EXOPHTHALMIC  GOITRE) 
ASSOCIATED  WITH  FUNCTIONAL  DISORDER  OF  THE 
HEART 

Within  the  last  few  years,  the  attention  of  clinical  observers  has  been 
directed  to  an  affection  characterized  by  enlargement  of  the  thyroid  body 
and  prominence  of  the  eyeballs,  conjoined  with  inordinate  action  of  the 
heart.  These  three  pathological  events  form  a  striking  combination,  giv- 
ing to  the  affection  a  well-marked  individuality.  In  the  absence  of  a  name 
expressive  of  its  character,  a  German  author,  Hirsh,  applied  to  it  the  name 
Basedow's  disease,  after  a  German  observer,  who  was  among  the  first  to 
describe  it  fully ;  and  the  distinguished  clinical  teacher,  Trousseau,  in 
view  of  the  prior  claim  of  the  late  Dr.  Graves,  proposed  to  call  it  Graves1 
disease.  The  three  events  just  named  evidently  have  some  pathological 
connection,  the  nature  of  which  is  not  yet  fully  understood. 

The  prominence  of  the  eyes  is  the  most  remarkable  of  the  triple  events. 
Existing,  in  some  cases,  in  a  marked  degree,  it  gives  to  the  countenance  a 
peculiar  expression.  The  projection  of  the  globes  displays  more  or  less 
of  the  tunica  albuginea,  and  the  patient  has  a  ferocious,  staring  look 
which,  existing  in  both  eyes,  is  at  once  diagnostic.  The  projection  is 
sometimes  so  great  as  to  prevent  closure  of  the  lids,  and  the  eyeballs  are 
partially  exposed  during  sleep.  Vision  is  generally  not  impaired,  and 
the  appearance  of  the  eyes,  aside  from  the  prominence,  is  natural.  The 
condition  of  the  eyes  does  not  involve  pain,  but  the  patient  sometimes 
feels  as  if  the  eyeballs  were  being  squeezed  out  of  the  sockets.  The  thy- 
roid body  is  more  or  less  enlarged,  the  enlargement  being  usually  greater 
on  the  right  side.  The  increase  does  not  go  on  indefinitely,  forming  the 
immense  tumors  which  are  sometimes  seen  in  cases  of  ordinary  broncho- 
cele  or  goitre,  but  ceases  after  a  moderate  or  considerable  augmentation 
of  bulk  has  been  attained.  The  swelling  does  not  give  rise  to  pain,  but  it 
may  occasion  some  obstruction  to  respiration  from  pressure  on  the  trachea, 
and  may  lead  to  embarrassed  breathing  and  modification  of  the  voice  by 
interfering  with  the  function  of  the  recurrent  laryngeal  nerve.  The  thy- 
roid arteries  are  enlarged,  and  a  strong  pulsation  is  felt  over  these  and 
the  carotids,  frequently  accompanied  by  marked  thrill.  Arterial  and  ve- 
nous murmurs,  frequently  loud  and  sometimes  musical,  are  heard  when 
the  stethoscope  is  placed  over  and  near  the  enlarged  thyroid  body. 

A  morbidly  increased  activity  of  the  heart  is  a  constant  and  notable 
feature.  In  some  cases  this  amounts  to  a  persisting  palpitation.  This 
functional  activity  is  increased  in  paroxysms.  The  beats  are  morbidly  ac- 
celerated, the  pulse  varying  from  100  to  140  beats  per  minute.  Yalvular 
lesions  and  enlargement  of  the  heart  exist  in  some,  but  not  in  all,  cases. 
When  they  are  present  they  do  not  account  for  the  functional  disorder. 
Loud  inorganic  murmurs  at  the  arterial  orifices  of  the  heart  are  not  infre- 
quent. The  inordinate  action  of  the  heart  may  continue  persistingly  for 
months  and  even  years. 

More  or  less  anaemia  coexists  generally,  but  not  invariably.  This  has 
been  by  some  considered  as  an  essential  pathological  element  of  the  affec- 
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tion.  The  :in:i'ini:i  is  usually  marked.  Other  symptoms  which  have  been 
noted  arc,  mental  depression  and  irritability,  inability  to  sleep,  amenor- 
rhu-a,  abnormal  increase  of  appetite  followed  by  anorexia,  sometimes  hys- 
terical phenomena,  and  emaciation.  The  affection  is  essentially  chronic. 
In  the  majority  of  cases  it  continues  for  months  and  years.  It  does  not 
sc'ciu  to  tend  intrinsically  to  a  fatal  result,  but  patients  are  apt  to  be  cut 
off  during  its  continuance  by  some  intercurrent  affection.  Recovery  takes 
place  in  a  certain  proportion  of  cases,  the  improvement  being  slow,  and 
some  degree  of  enlargement  of  the  thyroid  body  and  prominence  of  the 
eyes  remaining  permanently. 

The  affection  is  rare,  and,  since  the  attention  of  clinical  observers  has 
been  directed  to  it  only  within  the  few  past  years,  further  materials  for  its 
clinical  history  are  yet  to  be  gathered.  I  have  notes  of  only  seven  cases. 
In  three  of  these  the  patients  were  only  temporarily  under  my  observation. 
Of  the  four  remaining  cases  the  facts  relating  to  the  progress  and  termi- 
nation were  briefly  these.1  In  one  case,  that  of  a  girl  16  years  of  age, 
the  affection,  although  distinct,  was  slight  as  regards  the  enlargement  of 
the  thyroid  bodies  and  the  prominence  of  the  eyes.  It  nearly  disappeared, 
and  she  was  married  at  the  age  of  22.  She  died  three  years  after  her 
marriage,  having  been  recently  confined.  The  only  facts  learned  respect- 
ing her  last  illness  were  that  she  was  dropsical  ;•  that  there  was  difficulty 
of  breathing,  and  that  she  was  said  to  have  disease  of  the  heart.  In  an- 
other case  the  patient  was  under  observation,  from  time  to  time,  at  the 
Bellevue  and  the  Charity  Hospitals,  during  eight  years.  At  first  there 
was  no  evidence  of  organic  disease  of  the  heart.  Subsequent!}',  conside- 
rable hypertrophy  became  developed.  The  prominence  of  the  eyes  and 
the  enlargement  of  the  thyroid  body  became  much  less  than  at  first,  but 
she  very  gradually  declined  in  strength,  became  greatly  emaciated,  and  died 
by  exhaustion.  The  heart  weighed  20  oz.,  and  there  was  no  valvular 
lesion.  The  lungs  were  emphysematous,  and  the  kidneys  presented  fibroid 
degeneration.  In  a  third  case  the  patient,  a  female  aged  29,  was  under 
my  observation  for  three  years.  The  prominence  of  the  eyes,  which  was 
very  marked,  continued,  but  the  enlargement  of  the  thyroid  bodies  had 
disappeared.  The  pulse  was  140.  There  was  no  material  change  during 
the  time  she  was  under  my  observation.  In  the  fourth  case,  a  female  aged 
about  40,  the  affection  had  existed  for  ten  years,  and  she  had  notably  im- 
proved as  regards  the  prominence  of  the  eyes,  the  thyroid  enlargement, 
and  the  rapidity  of  the  pulse.  She  came  under  my  observation  in  an 
attack  of  pneumonia  which  proved  fatal  apparently  from  heart-clot. 

The  pathological  character  of  the  affection  is  not  established.  That  the 
three  pathological  events  are  due  exclusively  to  anaemia  is  hardly  pro- 
bable, since  anaemia  is  sufficiently  common  without  these  events,  and, 
moreover,  there  is  not  always  coexisting  anaemia.  According  to  Trous- 
seau, the  anaemia  in  some  cases  does  not  occur  until  after  the  development 
of  the  affection.  Trousseau  and  others  have  considered  it  as  one  of  the 
functional  affections  of  the  nervous  system  or  the  neuroses.  The  enlarge- 
ment of  the  thyroid  body  seems  to  be  due  to  abnormal  vascularity  and 
hypernutrition.  The  prominence  of  the  eyes  is  not  due  to  enlargement 
of  the  globes.  In  some  of  the  few  autopsical  examinations  which  have 
been  reported,  an  abnormal  amount  of  areolar  and  adipose  tissue  has  been 
found  at  the  bottom  of  the  orbit.  But  that  the  protrusion  is  not  always 
due  to  this  cause  is  shown  by  the  fact  that  it  has  been  observed  to  cease 

1  For  a  fuller  account  of  three  of  these  cases,  vide  my  work  on  the  Diseases  of 
the  Heart,  second  edition,  1869. 
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after  death ;  and  during  life,  in  certain  cases,  moderate  pressure  suffices 
to  restore  the  globes  to  their  normal  situation.  It  has  been  attributed  to 
a  relaxed  condition  of  the  recti  muscles,  and  to  congestion  of  the  vessels 
behind  the  eyeballs.  The  prominence  of  the  eyes  and  enlargement  of  the 
thyroid  body  are  consecutive  to  the  cardiac  disorder.1  Cases  are  ob- 
served in  which  enlargement  of  the  thyroid  body  is  conjoined  with  inor- 
dinate functional  activity  of  the  heart,  without  prominence  of  the  eyes, 
and  Trousseau  cites  a  case  in  which  the  two  latter  were  associated  without 
enlargement  of  the  thyroid  body.  An  example  of  the  latter  has  fallen 
under  my  observation.  In  my  case  the  prominence  of  the  eyes  nearly 
disappeared  in  a  year  after  the  patient  first  consulted  me.  Mitral  stenosis 
existed  in  this  case.  The  affection,  in  the  great  majority  of  cases,  occurs 
in  females.  Of  fifty  cases  collected  by  Wilthuisen,  a  Danish  author,  only 
eight  were  male  subjects/'  Of  my  seven  cases,  in  all,  save  one,  the 
patients  were  females. 

The  indications  for  treatment  relate  to  the  functional  disorder  of  the 
heart,  together  with  the  morbid  state  of  the  nervous  system  and  the  coex- 
isting anaemia.  Sedative  remedies  which  tranquillize  the  action  of  the 
heart  without  producing  depression  or  interfering  with  the  appetite  and 
digestion,  are  indicated.  For  this  end,  hydrocyanic  acid,  aconite,  bella- 
donna, and  digitalis  may.be  employed.  The  anaemia  calls  for  tonic  reme- 
dies, and  especially  ferruginous  tonics ;  the  latter  have  seemed  to  be  bene- 
ficial in  the  cases  which  1  have  observed.  Arsenic  has  been  found  useful. 
Iodine,  with  reference  to  the  affection  of  the  thyroid  body,  is  of  doubtful 
utility.  Hygienic  measures  are  probably  of  greater  importance  than 
remedies.  Freedom  from  mental  depression  is  to  be  secured  as  far  as 
possible,  and,  whenever  practicable,  change  of  scene  and  other  means  of 
mental  recreation  are  advisable.  The  diet  should  be  nutritious,  and  out- 
door life  is  desirable.  Trousseau  advocates  the  employment  of  cold  water 
after  the  h3rdropathic  method. 

ANGINA  PECTORIS. 

The  affection  known  as  angina  pectoris  is  essentially  neuralgic,  and 
might,  therefore,  be  included  among  the  diseases  of  the  nervous  83'stem. 
It  is  considered  here  on  account  of  its  frequent  connection  with  cardiac 
lesions  and  with  notable  disorder  of  the  heart's  action.  In  the  previous 
editions  of  this  work  a  distinction  was  made  between  true  angina  and 
pseudo-angina,  the  former  being  the  neuralgic  affection  associated  with 
cardiac  lesions,  and  the  latter  a  neuralgia  occurring  independently  of  any 
disease  of  the  heart.  This  distinction,  although  based  on  a  point  of  dif- 
ference of  great  practical  importance,  seems  to  me  pathologically  incor- 
rect, and,  therefore,  in  the  present  edition  I  shall  cease  to  use  the  term 
pseudo-angina,  embracing  this  purely  neuralgic  affection  under  the  name 
angina  pectoris,  and  expressing  the  distinction  by  saying  angina  with,  and 
angina  without,  cardiac  disease.  The  following  description  will  relate  to 
typical  cases  in  which  the  angina  is  associated  with  disease  of  the  heart. 

The  affection  is  characterized  by  pain,  usually  intense,  burning,  tearing, 
or  lancinating  in  character,  emanating  from  the  prsecordia  or  beneath  the 
sternum,  and  radiating  thence  in  different  directions,  viz.,  into  both  sides 

1  For  the  facts  bearing  on  the  theory  th.it  this  affection  depends  on  a  lesion  (hy- 
pertrophy of  connective  tissue  and  atrophy  of  nervous  substance)  of  the  lower  coni- 
cal ganglia  of  the  sympathetic  nerve,  vide  prize  essay  on  tin-  gnn^lionic  nervous 
system,  by  Robert  T.  Edes,  M.D.     Trans.  N.  Y.  Aca'd.  of  Med., 1S69. 

2  Trousseau,  Clinique  Medicale,  tome  ii. 
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of  the  chest,  the  back,  and  frequently  the  left  shoulder ;  extending  down 
the  arm  and  sometimes  to  the  forearm;  occasionally  felt  in  the  forearm 
and  hand  and  not  in  the  shoulder  and  arm;  in  some  cases  extending  more 
or  less  into  both  upper  extremities,  and  it  has  been  known  to  extend  into 
OIK-  and  both  of  the  lower  extremities;  and,  finally,  it  may  shoot  upward 
into  the  neck,  temples,  and  jaws.  Different  cases  differ  much  as  regards 
the  intensity  of  the  pain  and  the  situations,  among  those  just  named,  in 
which  it  is  felt.  The  pain  in  some  cases  is  so  intense  as  to  be  truly  excru- 
ciating, anil  is  accompanied  by  a  feeling  of  constriction  of  the  chest ;  in 
other  cases  it  is  moderate,  or  even  comparatively  slight. 

The  affection  is  paroxysmal,  and  the  pain  is  but  one  of  the  elements 
which  enter  into  the  paroxysm.  The  action  of  the  heart  is  generally  more 
or  less  disturbed.  The  beats  arc  irregular,  sometimes  violent  or  tumul- 
tuous, and  sometimes  feeble.  In  some  cases  the  pulse  is  notably  slow. 
An  indescribable  anguish  or  "heart-pang"  is  another  element.  A  vivid 
sense  of  impending  death  is  felt.  The  paroxysm  is  usually  developed 
suddenly,  and  the  patient  is  compelled  instantly  to  remain  perfectly  still ; 
he  is  apprehensive  of  making  the  slightest  movement,  and  seizes  hold  of 
some  firm  support  in  order  to  maintain  a  fixed  position,  lie  is  afraid  to 
breathe  freely,  although  the  power  of  doing  so  is  not  lost.  Dyspnoea  does 
not  belong  to  the  paroxysms  save  in  so  far  as  it  may  depend  on  existing 
cardiac  lesions,  and  is  due  to  voluntary  restraint  of  the  respiratory  move- 
ments. He  is  perhaps  afraid  to  speak.  A  sense  of  numbness  is  felt  in 
the  pails  into  which  the  pain  extends.  The  countenance  denotes  anxiety 
and  suffering.  The  surface  is  generally  pallid,  cool  or  cold,  frequently 
bathed  in  perspiration,  and  sometimes  cyanosed  or  livid. 

Cases  differ  greatly  as  regards,  not  only  the  severity  of  the  paroxysms, 
but  their  duration  and  the  frequency  of  their  recurrence.  They  usually 
last  for  a  few  moments  only,  but  in  some  cases  they  continue  for  several 
hours.  They  may  recur  at  wide  intervals  or  frequently.  As  a  rule,  to 
which  there  are  a  few  exceptions,  if  a  paroxysm  have  been  once  experi- 
enced, other  paroxysms  will  follow  sooner  or  later.  Generally  they  be- 
come progressively  more  and  more  frequent,  if  the  life  of  the  patient  con- 
tinue. At  first,  and  for  some  time,  they  appear  to  be  excited  by  some 
notable  cause,  such  as  unusual  muscular  exertion  or  a  powerful  mental 
emotion,  but,  after  a  time,  they  are  liable  to  occur  from  trivial  causes  and 
without  any  apparent  cause.  They  are  sometimes  produced  during  sleep 
apparently  by  distressing  dreams. 

The  affection,  as  thus  described,  is  incidental  generally  to  organic  disease 
of  the  heart  or  aorta,  but,  so  far  as  at  present  known,  not  with  any  one  form 
of  lesion.  It  is  much  oftener  associated  with  lesions  at  the  aortic  than  at 
the  mitral  orifice,  yet  it  occurs  in  only  a  very  small  proportion  of  the  cases 
of  aortic  lesions.  It  occurs  in  some  cases  of  fatty  degeneration  of  the 
heart  without  any  valvular  lesions.  It  is  sometimes  associated  with  aneu- 
rism of  the  aorta.  It  has  been  observed  in  cases  in  which  the  coronary 
arteries  are  obstructed  by  calcification  or  other  lesions,  but  this  is  not 
essential  to  its  occurrence,  as  was  at  one  time  supposed.  It  is  an  affection 
of  rare  occurrence.  Of  over  150  cases  of  organic  disease  of  the  heart 
which  I  analyzed  in  1859,  it  occurred  in  only  7  ;  and  it  occurred  in  8  out 
of  1SS  additional  cases  analyzed  in  1869.  That  it  has  a  pathological  con- 
nection with  organic  disease  of  the  heart  is  certain,  but  upon  what  par- 
ticular condition  or  circumstance  common  to  different  forms  of  organic 
disease  it  depends  is  not  ascertained.  This  statement  applies  more  par- 
ticularly to  the  pain  or  neuralgic  element  of  the  paroxysms.  The  other 
elements  may  perhaps  be  satisfactorily  explained. 
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Angina  pectoris,  when  associated  with  diseases  of  the  heart,  involves 
liability  to  sudden  death.  Death  may  take  place  suddenly,  in  a  paroxysm. 
The  most  reasonable  way  of  accounting  for  the  sudden  death,  as  it  seems 
to  me,  is  to  attribute  it  to  over-accumulation  of  blood  within  the  ventricu- 
lar cavities,  and  arrest  of  the  heart's  action  as  a  result  of  paralysis  from 
distension.  The  explanation,  in  fact,  is  the  same  as  of  sudden  death  in 
cases  of  free  aortic  regurgitation,  and  fatty  degeneration.  The  liability 
to  sudden  death,  if  this  be  the  correct  explanation,  characterizes  cases  in 
which  the  coexisting  organic  disease  is  of  a  kind  to  favor  sudden  over-ac- 
cumulation of  blood  "in  the  cavities.  Aortic  lesions  and  fatty  degenera- 
tion have  this  effect.  If  the  lesions  do  not  lead  to  this  effect,  patients 
rarely  die  suddenly,  but  linger  on  for  an  indefinite  period  with  the  recur- 
rence of  the  paroxysms  more  or  less  frequently.  Moreover,  the  overload- 
ing of  the  cavities  of  the  heart  will  account  for  elements  of  the  paroxysms 
other  than  the  pain,  viz.,  the  disturbed  action  of  the  heart,  the  indescriba- 
ble anguish,  and  the  sense  of  impending  death.  If  the  lesions  to  which 
the  angina  is  incidental  be  not  of  a  character  to  lead  to  overloading  and 
consequent  distension  of  the  ventricular  walls,  the  suffering  is  mainly 
from  the  pain.  Some  cases  of  angina  are  of  this  description,  very  little 
disturbance  of  the  heart's  action  accompanying  the  paroxysm.  On  the 
other  hand,  all  the  elements  of  a  paroxysm  of  angina,  except  the  pain,  are 
observed,  not  infrequently,  in  cases  of  aortic  lesions  with  regurgitation  ; 
and  sudden  death  is  liable  to  occur  in  the  paroxysms  of  distress  to  which 
patients  affected  with  these  lesions  are  subject,  the  paroxysm  lacking 
only  pain  to  constitute  angina  pectoris.  The  prognosis  in  cases  of  angina 
is  always  grave  if  physical  signs  show  the  existence  of  serious  cardiac 
lesions  ;  and  sudden  death  is  to  be  expected  if  there  be  much  aortic  regur- 
gitation, or  the  habitual  weakness  of  the  heart  render  probable  fatty  de- 
generation or  impaired  nutrition  of  the  organ.  The  danger,  it  is  to  be 
observed,  is  not  to  be  measured  by  the  intensity  of  the  pain  :  it  is  not  the 
pain  which  kills,  but  the  coexisting  organic  disease. 

Angina  pectoris,  in  so  far  as  the  neuralgic  element  is  concerned,  un- 
doubtedly occurs  without  any  evidence  of  coexisting  disease  of  the  heart 
or  the  aorta.  Several  examples  have  fallen  under  my  observation.  In 
these  cases  the  paroxysms  generally  lack  those  elements  which  are  derived 
from  cardiac  lesions.  The  necessity  of  keeping  a  fixed  posture,  while  the 
paroxysm  lasts,  is  not  felt  in  the  same  degree ;  the  patient  may  writhe 
with  pain,  and  try  frequent  changes  of  posture  with  the  hope  of  obtaining 
relief.  The  sense  of  impending  death  is  less,  or  wanting.  There  is  little 
danger  of  sudden  death,  and  the  prognosis,  as  regards  recovery,  is  favor- 
able. These  points  are  to  be  considered  in  the  differentiation  of  these 
cases  from  those  in  which  the  angina  is  connected  with  disease  of  the 
heart ;  but  the  absence  of  cardiac  lesions  is  determined  by  the  negative 
result  of  a  careful  physical  exploration  of  the  chest.1 

1  For  a  fuller  consideration  of  angina  pecloris,  see  my  work  on  Diseases  of  the 
Heart,  second  edition,  1869.  The  knowledge  of  the  functions  of  the  pneumogas- 
tric  nerve,  acquired  by  means  of  late  experimental  researches,  explains  the  distur- 
bance of  the  heart's  action  in  certain  cases  of  angina.  The  effect  is  analogous  to 
that  of  galvanism  transmitted  through  this  nerve.  Through  this  effect  sudden 
death  may  take  place  irrespective  of  cardiac  lesions.  This  statement  is  not  in  ac- 
cordance with  what  was  stated  in  the  previous  editions  of  this  work.  But  I  have 
met  a  case  in  which  sudden  death  occurred  in  a  paroxysm,  and  cardiac  lesions  suf- 
ficient to  account  for  the  death  were  not  found  on  post-mortem  examination.  The 
danger  of  death  during  a  paroxysm  may  be  estimated  by  symptoms  denoting  the 
degree  of  the  disturbance  of  the  heart's  action,  namely,  by  the  slowness,  feeble- 
ness, and  irregularity  of  the  pulse,  taken  in  connection  with  the  feeling  of  impend- 
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The  treatment  embraces  measures  to  afford  relief  in  the  paroxysm,  and 
those  indicated  in  the  intervals.  The  palliative  measures  embrace  opium, 
trivial  promptly  and  sufficiently  to  relieve  the  pain.  It  should  be  given  in 
a  form  to  act  as  speedily  as  possible.  The  hypodermic  method,  if  the 
physician  happen  to  be  at  hand,  is  to  be  preferred.  Alcoholic,  ethereal, 
and  other  stimulants  are  indicated  in  proportion  as  the  action  of  the  heart 
is  irregular  and  feeble.  Revulsive  applications  to  the  chest  and  extremi- 
ties are  appropriate.  Swallowing  pieces  of  ice  has  been  found  effective. 
Recently  the  nitrite  of  amyl  has  been  introduced  as  a  remedy  for  arresting 
the  paroxysms.  Cases  have  been  reported  by  trustworthy  observers  in 
which  it  has  proved  very  promptly  and  completely  efficacious.  It  is  to  be 
given  by  inhalation.  Great  caution  is  requisite  in  its  use.  Five  drops 
may  be  inhaled  from  a  handkerchief  held  over  the  nostrils.  In  two  cases 
under  my  observation  the  relief  has  been  immediate  and  complete  when- 
ever a  paroxysm  has  occurred.  It  produces  a  sense  of  fulness  in  the 
head,  with  flushing  of  the  face,  increased  frequency  of  the  heart's  action, 
and  a  sense  of  general  relaxation.  These  effects  are  of  transient  duration. 
The  remedy  may  be  repeated  at  intervals  during  the  same  day,  should 
there  be  recurrence  of  the  paroxysms.1 

The  inhalation  of  ether  or  of  chloroform  is  to  be  enumerated  among  the 
resources  for  arresting  the  pain,  or  mitigating  its  severity.  The  inhala- 
tion of  chloroform  should  not  be  resorted  to  if  the  action  of  the  heart  be 
feeble.  In  the  intervals,  the  first  point  is  to  avoid,  as  far  as  possible, 
everything  which  will  be  likely  to  provoke  a  paroxysm,  such  as  active 
exercise,  mental  excitement,  over-ingestion  of  food,  and  the  abuse  of  alco- 
hol. Aside  from  prophylaxis,  the  measures  indicated  are  those  which 
have  reference  to  the  causes  of  neuralgia,  to  the  general  health,  and,  in 
the  majority  of  cases,  to  coexisting  organic  disease  of  the  heart  or  aorta. 
Anstie  has  found  arsenic,  in  small  doses  long  continued,  extremely  useful 
in  preventing  the  paroxysms."  Trousseau,  who  regarded  the  affection  as 
analogous  to  epileptic  seizures,  and  called  it  cardiac  epilepsy,  advised  the 
long-continued  employment  of  belladonna.  Electrization  of  the  surface 
within  the  proecordia  has  been  found  useful  both  in  arresting  the  parox- 
ysms and  postponing  their  occurrence. 

THORACIC  ANEURISM. 

Referring  the  reader  to  works  which  treat  especially  of  diseases  of  the 
heart  and  aorta,  and  to  surgical  treatises,  for  an  account  of  the  different 
varieties  of  aneurismal  tumors,  of  the  modes  in  which  they  are  produced, 
etc.,  I  shall  simply  enumerate  the  diagnostic  symptoms  and  signs  of  aneu- 
rism of  the  thoracic  aorta,  with  the  prognosis  and  treatment,  limiting  the 
term  aneurism  to  a  circumscribed  dilatation  of  the  vessel,  forming  a  tumor 
of  greater  or  less  size.  Aneurismal  tumors  may  spring  from  the  thoracic 
aorta  at  different  points.  Not  infrequently  they  originate  within  the  peri- 
cardium, in  the  sinuses  of  Valsalva,  and,  in  this  situation,  rupture  takes 
place  before  the  tumor  attains  to  great  size,  the  hemorrhage  taking  place 
into  the  pericardial  sac,  and,  of  course,  causing  instant  death.  A  fatal 

ing  clanger.  These  symptoms,  of  course,  denote  a  far  greater  amount  of  danger 
when  cardiac  lesions  coexist  which  in  themselves  involve  more  or  less  danger  of 
sudden  death,  namely,  free  nortic  regulation,  with  dilatation  of  the  left  ventricle, 
and  fatty  degeneration.  Note  to  fourth  edition. 

1  Vide,  articles  by  Prof.  II.  C.  Wood  in  Am.  Jour,  of  Med.  Sciences,  July  and 
October,  1S71. 

8  On  Neuralgia,  etc.,  1872. 
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result  from  aneurism  in  this  situation  generally  occurs  without  any  diag- 
nostic symptoms,  and  without  any  symptoms  denoting  a  grave  disease. 
The  diagnosis  is  very  difficult  and  perhaps  impossible.  Of  703  cases  ana- 
lyzed by  Dr.  Sibson  (Med.  Anatomy,  fasc.  v.),  87  were  within  the  pericar- 
dium. The  ascending  portion  of  the  arch  without  the  pericardium  is  the 
most  frequent  site;  in  193  of  the  703  cases  analyzed  by  Dr.  Sibson,  the 
situation  was  in  this  portion.  The  ascending  and  transverse  portions  are 
not  infrequently  both  involved  in  the  dilatation.  This  was  the  case  in  140 
of  703  cases.  The  transverse  portion  was  affected  alone  in  120  cases,  and, 
conjointly  with  the  descending  aorta,  in  20  cases.  The  descending  portion 
of  the  arch  was  the  seat  in  72,  and  the  aorta  below  the  arch  in  71  cases.1 
The  aneurismal  tumors  in  the  larger  proportion  of  cases  spring  from  the 
outer  aspect  of  the  artery,  but  they  may  spring  from  either  the  inner,  pos- 
terior, or  anterior  aspect. 

Aneurismal  tumors,  according  to  their  situation  and  size,  give  rise  to 
certain  symptoms  by  pressing  upon  the  different  surrounding  parts.  Un- 
less referred  to  their  true  source,  these  symptoms  may  mislead  the  physi- 
cian by  appearing  to  indicate  other  affections.  And  by  means  of  these 
symptoms,  not  only  may  aneurism  be  suspected,  but,  assuming  its  exist- 
ence, its  situation  may  be  inferred. 

Interruption  of  the  circulation  through  the  innominata  and  the  left  caro- 
tid and  subclavian  artery  may  arise  either  from  the  pressure  of  the  tumor 
on  these  vessels  or  obstruction  by  fibrinous  plugs.  Feebleness  or  extinc- 
tion of  the  pulse  in  the  radial,  brachial,  or  carotid  artery  on  one  side  is  one 
of  the  symptoms  of  aneurism,  and  indicates  its  situation  to  be  at  the  right 
or  left  extremity  of  the  transverse  portion  of  the  arch.  When  the  radial 
pulse  is  not  abolished,  but  more  or  less  weakened,  the  contrast  between 
the  pulse  of  the  two  arms  is  well  shown  by  a  comparison  of  the  visible 
characters  as  traced  by  the  sphygmograph.  Niemeyer  has  called  atten- 
tion to  a  notable  retardation  of  arterial  pulsations  beyond  the  seat  of  the 
aneurism.  Thus,  when  the  aneurism  is  seated  between  the  points  of  ori- 
gin of  the  great  vessels  of  the  arch  of  the  aorta,  the  radial  pulse  is  felt 
later  on  one  side  than  on  the  other  ;  and,  if  the  aneurism  be  seated  in  the 
descending  aorta,  the  pulsations  of  the  arteries  below  occur  later  than  the 
pulse  at  the  wrist.  An  aneurismal  tumor  springing  from  the  ascending 
or  transverse  portion  of  the  arch  may  press  upon  the  superior  vena  cava 
or  the  vena}  innominate,  and  induce  venous  congestion  limited  to  the  head 
and  upper  extremities,  or  to  one  upper  extremity,  accompanied,  perhaps, 
by  more  or  less  oedema.  These  symptoms  point  to  the  existence  and  situ- 
ation of  aneurism. 

An  aneurism  seated  in  the  transverse  portion  of  the  arch  may  press 
upon  the  trachea  or  one  of  the  primary  bronchi,  and  interfere  with  respi- 
ration. If  the  obstruction  be  considerable,  the  breathing  is  labored,  and 
ma}^  be  accompanied  with  a  noise,  heard  at  a  distance,  called  stridor. 
Under  these  circumstances,  auscultation  will  show  feebleness  of  the  respi- 
ratory murmur  on  both  sides  of  the  chest  if  the  trachea  be  pressed  upon, 
but  feebleness  limited  to  one  side,  and  the  murmur  exaggerated  on  the 
other  side,  if  only  one  of  the  bronchi  be  obstructed.  Embarrassment  of 
respiration  may  proceed  from  pressure  upon  another  part,  viz.,  the  recur- 
rent laryngeal  nerve.  If  the  pressure  be  sufficient  to  interrupt  the  func- 
tion of  the  nerve  on  one  side,  laryngeal  obstruction  arises  from  an  arrest 
of  the  respiratory  movements  of  the  glottis  on  that  side.  The  embarrass- 
ment from  this  cause,  however,  is  not  very  great.  The  laryngoscope  in 

1  Fuller,  on  Diseases  of  the  Chest. 
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these  cases  shows  the  vocal  chord  on  one  side  to  be  motionless,  that  is, 
p:iraly/e.l.  while  the  respiratory  movements  of  the  other  chord  continue. 
Spavin  uf  tin-  glottis  may  be  induced  if  the  relation  of  the  nerve  to  the 
tumor  be  such  that  it  is  irritated  instead  of  its  function  being  annulled. 
I  h:iv<>  reported  a  case  in  which,  the  left  recurrent  nerve  being  situated 
between  a  calcareous  deposit  and  the  aneurismal  tumor,  spasm  of  the 
glottis  occurred  so  frequently  and  to  such  an  extent  as  to  prove  fatal.1 
Modification  of  the  voice  and  aphonia  are  effects  of  either  incomplete  or 
complete  paralysis  from  pressure  on  the  recurrent  laryngeal  nerve,  and 
the  affection  of  the  voice  is  found  to  vary  at  different  times  according  to 
the  varying  amount  of  pressure.  These  laryngeal  symptoms  are  apt  to 
mislead  by  directing  attention  to  the  larynx  as  the  seat  of  disease. 
Tracheotomy  has  been  repeatedly  performed  under  the  belief  that  the  ob- 
struction of  respiration  was  due  to  an  affection  of  the  larynx.  My  col- 
league, Prof.  Me  C  ready,  has  given  me  the  account  of  a  case  in  which  the 
primary  and  most  marked  effect  was  manifested  by  vomiting  and  pyrosis, 
an  examination  after  death  showing  that  the  tumor  pressed  upon  the 
pneumogastric  nerve. 

Pressure  on  the  oesophagus,  when  the  tumor  is  situated  in  the  transverse 
or  descending  aorta,  may  occur  so  as  to  occasion  obstruction  to  the  passage 
of  food.  This  symptom  should  excite  suspicion  of  aneurism,  and  such  a 
suspicion  should  enforce  caution  in  the  use  of  bougies  to  explore  and  dilate 
the  oesophagus.  Pressure  on  the  thoracic  duct  has  been  known  to  occur, 
inducing  marked  emaciation.  Pressure  on  the  sympathetic  nerve  is 
another  effect  of  an  aneurismal  tumor,  leading  to  contraction  of  the  pupil 
of  the  eye  on  the  affected  side.  If  the  tumor  be  seated  in  the  descending 
aorta,  it  is  likely  to  lead  to  erosion  of  the  vertebral  column,  and  may  thus 
occasion  paralysis  by  affecting  the  spinal  cord.  These  cases  are  generally 
characterized  by  considerable  pain  referred  to  the  back.  Neuralgic  pains 
and  well-marked  angina  pectoris  sometimes  accompany  aneurism  seated 
in  the  ascending  aorta. 

The  diagnosis  of  thoracic  aneurism  is  to  be  based  on  the  presence  of 
more  or  less  of  the  foregoing  symptomatic  phenomena,  taken  in  connec- 
tion with  the  physical  signs  of  a  tumor  within  the  chest,  situated  at  some 
point  in  the  tract  of  the  aorta.  The  signs  are  very  obvious  when  the  aneu- 
rism has  led  to  erosion  of  the  ribs  and  an  external  tumor,  pulsating,  per- 
haps presenting  a  thrill,  the  heart-sounds  heard  with  more  or  less  intensity 
when  the  stethoscope  is  placed  over  it,  with  a  single  or  double  bellows 
murmur.  The  signs  are  less  marked  before  the  tumor  makes  its  way 
through  the  thoracic  walls,  but  they  may  be  sufficient  to  render  the  diag- 
nosis quite  positive.  Dulness  on  percussion  over  a  circumscribed  space 
in  the  tract  of  the  aorta  is  an  important  diagnostic  point.  This  space  will 
be  on  the  anterior  surface  of  the  chest,  if  the  aneurism  spring  from  the 
arch,  and  posteriorly  if  it  spring  from  the  descending  aorta,  below  the 
arch.  Careful  inspection  and  palpation  may  disclose  pulsation  and  per- 
haps thrill  before  any  external  tumor  is  apparent.  Undue  audibleness  of 
the  heart-sounds  within  the  space  found  to  be  dull  on  percussion,  and  a 
single  or  double  murmur  not  transmitted  from  the  aortic  orifice,  are  highly 
significant  signs.  They  are,  however,  by  no  means  uniformly  present, 
and,  the  efore,  while  their  presence  contributes  to  the  diagnosis,  their 
absence  is  not  proof  that  aneurism  does  not  exist. 

The  prognosis,  in  cases  of  thoracic  aneurism,  relates  chiefly  to  the  dura- 
tion of  life.  The  instances  of  recovery  are  so  few  that  practically  they 

1  American  Medical  Times,  1864. 
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are  to  be  disregarded.  In  the  majority  of  cases,  death  is  the  result  of 
rupture  of  the  aneurismal  sac.  The  rupture  may  take  place  in  various 
directions,  viz.,  externally,  or  into  the  oesophagus,  trachea,  bronchi,  pleu- 
ral  cavity,  heart,  venae  cavre,  spinal  canal,  pericardial  cavity,  etc.  The 
rupture  may  be  at  first  small,  so  that  death  takes  place  more  or  less 
gradually ;  or  it  may  be  large  enough  to  cause  a  sufficient  hemorrhage  to 
destroy  life  within  a  few  moments.  The  progress  of  the  aneurism  varies 
much  in  different  cases,  the  duration  of  life  being  in  some  cases  but  a  few 
months,  and  in  some  cases  several  years.  In  a  considerable  number  of 
cases  life  is  destroyed  before  rupture  takes  place.  Pressure  on  the  trachea, 
oesophagus,  vena  cava,  thoracic  duct,  or  irritation  of  the  recurrent  laryn- 
geal  nerve,  may  lead  to  a  fatal  result,  and  the  patient  may  be  cut  off  by 
some  iutercurrent  affection.  Organic  lesions  of  the  heart  coexist  in  a  cer- 
tain proportion  of  cases.  These,  of  course,  involve  distress  and  danger 
in  proportion  to  their  nature  and  extent,  and  may  prove  the  immediate 
cause  of  death.  Clinical  observation  shows  that  patients  affected  with 
thoracic  aneurism  rarely  have  pulmonary  tuberculosis. 

The  treatment  relates  to  the  palliation  of  suffering  and  the  prolongation 
of  life.  All  active  exertions  are  to  be  avoided,  and,  as  far  as  possible, 
emotional  excitement.  The  body  is  to  be  well  nourished,  if  possible,  but 
the  diet  should  be  unstimulating,  and  alcoholic  stimulants  interdicted. 
Liquids  should  be  taken  sparingly.  The  action  of  the  heart,  if  abnormally 
strong,  is  to  be  diminished  by  sedative  remedies,  and  perhaps,  if  the  pa- 
tient be  plethoric,  in  some  cases,  by  small  abstractions  of  blood.  It  is 
highly  important  not  to  impoverish  the  blood,  and  anaemia,  if  it  exist, 
calls  for  the  treatment  appropriate  to  that  condition.  Pain  and  other 
incidental  symptoms  are  to  be  palliated  by  appropriate  remedies. 

It  is  well  to  bear  in  mind  that  the  progress  of  the  aneurism  is  retarded 
by  the  deposit  of  successive  layers  of  fibrin  within  the  aneurismal  sac.  It 
is  in  this  mode  that  a  cure  sometimes  takes  place.  It  is  desirable,  there- 
fore, that  the  blood  should  be  rich  in  fibrin,  and  it  is  probable  that  the 
deposit  is  more  likely  to  take  place  in  proportion  as  the  action  of  the  heart 
is  slow.  Cardiac  sedatives,  namely,  aconite,  digitalis,  and  the  veratrum 
viride,  may  in  this  way  be  useful.  Certain  remedies  have  been  supposed 
to  have  a  more  direct  curative  effect  in  some  cases  of  aneurism;  and  expe- 
rience has  seemed  to  furnish  evidence  of  such  an  effect.  The  acetate  of  lead 
and  the  iodide  of  potassium,  more  especially  the  latter,  are  remedies  which 
have  lately  been  so  considered.  Roberts,  of  Manchester,  England,  Balfour, 
of  Edinburgh,  Bouillaud,  and  others,  have  reported  cases  in  which  the 
iodide  of  potassium,  given  in  doses  of  from  15  to  95  grains  daily,  appeared 
often  to  be  useful,  and  sometimes  to  effect  a  cure.  It  is  difficult  to  under- 
stand how  these  or  other  remedies  can  exert  a  direct  curative  influence  in 
any  other  way  than  by  promoting  the  deposit  of  fibrin  in  stratified  layers 
which  adhere  to  each  other  and  the  inner  surface  of  the  aneurismal  sac. 
It  is  claimed  that  the  remedies  first  named  do  exert  a  curative  influence 
in  that  way ;  their  therapeutic  value  remains  to  be  determined.  The  long- 
continued  use  of  the  acetate  of  lead  is  objectionable ;  but  the  iodide  of 
potassium  may  be  tried  sufficiently  without  risk  of  evil  consequences.  In 
a  case  of  aortic  aneurism  Avhich  has  fallen  under  my  observation,  diminu- 
tion of  the  size  of  the  sac,  with  notable  relief  of  pain,  has  followed  the 
use  of  the  iodide  of  potassium  in  doses  of  grs.  xxx,  three  times  daily.1 

1  Since  this  sentence  was  written  I  have  witnessed  apparent  benefit  from  this 
remedy  in  several  hospital  cases,  although  in  no  instance  has  a  cure  been  effected. 
— Note  to  4:th  Edition. 
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If  spasm  of  the  glottis  be  induced,  through  the  recurrent  laryngeal 
nerve,  to  such  an  extent  as  to  endanger  life,  laryngotomy  is  warrantable, 
if  not  advisable,  with  a  view  to  palliation  and  the  prolongation  of  life. 
This  operation  will,  of  course,  be  of  no  avail  if  the  obstruction  be  due  to 
pressure  of  the  aneurismal  tumor  upon  the  trachea. 

A  half  century  or  more  ago  a  plan  of  treatment  was  devised  by  two 
Italian  physicians,  Albertini  and  Valsalva,  for  the  cure  of  aneurisms. 
This  plan  embraced  entire  physical  rest,  frequent  and  copious  venesec- 
tions, and  reduction  of  food  to  the  lowest  point  compatible  with  life. 
Although  sanctioned  by  Laennec,  Bouillaud,  and  Hope,  this  course  was 
never  generally  adopted,  and  for  several  years  has  been  obsolete.  A  re- 
production, in  part,  of  this  plan  was  proposed  by  the  late  Dr.  Bellingham, 
and  Joliffe  Tutfhell,  of  Dublin,  has  reported  a  series  of  cases  which  show 
a  remarkable  success  from  it.  Tuffhell  does  not  employ  bleedings,  but  he 
requires  perfect  rest  in  a  recumbent  position  for  two  or  three  months,  the 
patient  during  this  time  not  raising  himself  even  to  the  semi-recumbent 
posture,  but  he  is  allowed  to  turn  carefully  from  side  to  side,  and  at  times 
to  lie  on  the  face  to  relieve  the  back.  He  is  to  be  in  a  sunny  room,  where 
he  can  have  some  range  of  observation,  and  is  to  be  amused  as  far  as 
practicable.  The  diet  is  to  consist  of  two  ounces  of  white  bread  and 
butter  for  breakfast ;  the  same  for  supper,  with  two  ounces  of  milk,  or 
cocoa  or  tea,  and  for  dinner  three  ounces  of  boiled  or  broiled  meat,  with 
three  ounces  of  potatoes  or  bread,  and  four  ounces  of  water  or  claret. 
The  diet  is  to  be  rigidly  restricted  to  the  articles  and  quantities  just  stated. 
Under  this  plan  of  treatment  Tuffnell  claims  to  have  cured  five  or  six 
cases  of  aortic  aneurism,  in  one,  the  tumor  having  projected  through  the 
sternum. 

Dr.  Henry  J.  Bowditch  suggests,  as  a  modification  of  Tuffnell's  plan, 
venesection  in  some  cases,  and  less  reduction  of  the  daily  allowance  of 
food,  the  chief  reliance  being  placed  on  absolute  rest  in  the  horizontal 
position.1 

I  have  had  under  observation  four  cases  in  which  "  Tuffnell's  plan"  was 
employed.  In  none  of  these  cases  was  the  plan  successful,  although  in  all 
it  seemed  to  be  more  or  less  useful."  I  should  have  resorted  to  the  plan 
in  a  larger  number  of  cases,  were  it  not  that  it  is  difficult  to  secure  the 
complete  and  continued  co-operation  of  the  patient.  The  merits  of  the 
plan  are,  of  course,  to  be  determined  by  further  experimental  observation; 
and,  for  this  end,  reports  of  cases  in  which  it  has  been  faithfully  carried 
out  under  the  direction  of  competent  and  trustworthy  observers,  are 
desirable. 

Measures  desired  to  produce  directly  coagulation  within  the  aneurismal 
sac  have  been  to  some  extent  employed,  namely,  the  injection  of  astrin- 
gent liquids,  the  introduction  of  solid  substances,  and  the  application  of 
the  electrical  current  by  means  of  needles  introduced  within  the  sac. 
These  measures  have  not  proved  successful.  If  they  produce  within  the 
sac  simple  coagulation,  that  is,  either  clots  of  blood  or  loose  masses  of 
fibrin,  they  not  only  fail  to  effect  a  cure,  but  the  patient  is  exposed  to  the 
dangers  incident  to  embolism. 

1  Vide,  paper  by  Dr.  Bowditch,  Boston  Medical  and  Surgical  Journal,  1866. 

2  For  a  report  of  these  cases,  and  also  an  account  of  TuttneU's  cases,  vide  ray 
work  on  Diseases  of  the  Heart,  second  edition,  1869. 
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important  organs  composing  the  digestive  system  are,  the  mouth 
with  the  parotid,  submaxillary,  and  sublingual  glands,  the  pharynx 
and  oesophagus,  the  stomach  and  duodenum,  the  small  and  large  intestine 
with  the  mesenteric  glands,  and  the  solid  abdominal  viscera,  viz.,  the 
liver,  pancreas,  and  spleen.  Affections  of  the  two  outlets  of  the  alimen- 
tary canal,  viz.,  the  mouth,  pharynx,  and  oesophagus,  with  the  appended 
glands,  and  the  rectum  and  anus,  properly  belong  to  the  department  of 
surgery,  being  either  open  to  view  or  accessible  by  manual  exploration, 
and  often  requiring  surgical  operations.  These  affections,  for  the  most 
part,  will  not  be  considered  in  this  work.  This  section  will,  therefore,  be 
devoted  mainly  to  the  diseases  affecting  the  hollow  viscera  and  the  solid 
organs  within  the  abdomen.  The  affections  of  the  digestive  system,  as 
of  other  anatomical  systems,  consist  of,  first,  inflammations  ;  second, 
structural  lesions  ;  and,  third,  functional  disorders.  The  inflammatory 
affections  of  the  hollow  viscera  will  be  first  considered.  Inflammation 
affecting  these  viscera  may  be  seated  in  the  mucous  membrane  lining  the 
alimentary  canal,  or  in  the  investing  serous  membrane,  the  peritoneum. 
Inflammation  seated  in  the  mucous  membrane  is  generally  limited  to  a 
certain  section  of  the  alimentary  canal,  viz.,  the  portion  lining  either  the 
stomach  and  duodenum,  the  small  intestine,  exclusive  of  the  duodenum, 
or  more  or  less  of  the  large  intestine.  This  rule  will  also  be  found  to 
apply  to  functional  disorders,  that  is,  the  sections  just  named  are  apt  to 
be  disordered  separately.  Inflammation  affecting  these  sections  gives 
rise  to  separate  diseases.  I  shall  proceed  to  consider  inflammation  of  the 
large  intestine,  constituting  the  affection  commonly  known  as  dysentery. 
Inflammation,  in  this  situation,  may  be  either  acute,  subacute,  or  chronic. 
Chronic  dysentery  will  claim  consideration  under  a  distinct  head.  A 
capital  distinction  relates  to  dysentery  occurring  as  a  sporadic  and  as  an 
epidemic  affection.  Sporadic  and  epidemic  dysentery  will  claim  separate 
consideration.  • 

Sporadic  Dysentery. 

The  term  dysentery  has  long  been  in  use  to  designate  inflammation  of 
the  large  intestine,  attended  with  mucous  and  bloody  dejections.  As  a 
name  for  the  disease,  the  term  is  not  very  distinctive,  its  etymology 
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simply  expressing  intestinal  difficulty  ;  but  it  is  not  easy  to  substitute  a 
tvi  in  conformable  to  the  nomenclature  of  inflammatory  affections,  since 
tliriv  is  no  anatomical  name  for  the  large  intestine  as  a  whole.  The  term 
colonili*,  or  colitis,  is  sometimes  used  in  the  place  of  dysentery,  but  this 
implies  that  the  inflammation  is  limited  to  the  colon,  whereas  the  rectum 
is  general^,  if  not  always,  involved,  and,  in  fact,  in  some  cases  of  dysen- 
tery the  affection  may  not  extend  above  the  rectum.  The  term  dysentery 
has  the  recommendation  of  not  expressing  anything  erroneous  or  doubtful 
in  regard  to  the  pathological  character  o/  the  disease.  Sporadic  dysentery 
is  presented  in  practice  as  an  acute  and  a  subacute  affection  ;  that  is,  the 
local  and  general  symptoms  frequently  denote  more  or  less  gravity  of 
disease,  compelling  the  patient  to  keep  the  bed,  and  in  some  cases  it  is  an 
extremely  mild  and  almost  trivial  affection.  Different  cases  of  the  spora- 
dic form' present  every  gradation  as  regards  severity,  and  there  are  few 
diseases  in  the  nosology  which  offer  a  wider  contrast  than  the  mildest 
cases  of  sporadic,  and  the  gravest  cases  of  epidemic  dysentery. 

ANATOMICAL  CHARACTERS. — In  subaeute  or  mild  cases,  the  inflamma- 
tion has  but  little  intensity,  and  may  be  limited  in  extent,  being  confined 
perhaps  to  the  rectum.  As  in  these  cases  the  disease  involves  no  danger, 
the  opportunity  of  inspecting  the  parts  after  death  is  not  offered.  The 
mildness  of  the  symptoms  and  the  short  career  of  the  disease  suffice  to 
show  that  ulcerations  or  other  lesions  of  importance  do  not  take  place  in 
these  cases.  In  acute  or  severe  cases,  the  inflammation  is  not  only  more 
intense,  but  more  extensive,  involving,  not  only  the  rectum,  but  the  greater 
part  or  the  whole  of  the  colon.  These  cases  are  liable  to  end  fatall}r,  and 
the  affected  membrane  is  found,  on  examination  after  death,  to  be  reddened 
from  active  congestion,  swollen,  softened,  pulpy,  presenting,  in  different 
cases,  ecchymoses,  excoriations  from  desquamation  of  the  epithelium, 
abrasion  arid  ulcerations,  in  greater  or  less  number,  the  latter  being  some- 
times small  and  sometimes  of  considerable  size.  The  ulcers  may  or  may 
not  be  seated  in  the  intestinal  glands  and  follicles.  The  redness  and 
swelling  are  frequently  not  uniform  over  the  extent  of  intestine  affected, 
but  are  either  limited  to,  or  more  marked  in  certain  portions,  more  espe- 
cially the  projecting  folds  of  the  membrane.  Small  vesicles  are  some- 
times observed.  The  swelling  of  the  membrane  is  due,  in  part,  to  sub- 
mucous  infiltration,  and  the  latter  is  sometimes  so  great,  at  certain  points, 
as  to  give  i*ise  to  protuberances  resembling  warty  growths  or  fungoid 
excrescences.  These  protuberances  may  be  more  or  less  numerous,  and 
sometimes  coalescing  give  to  the  surface  a  mammelonated  aspect. 
Patches  of  exuded  fibrin  are  frequently  adherent  to  the  inflamed  mem- 
brane, presenting  a  greenish  or  brownish  color.  The  intestine  contains 
more  or  less  morbid  matter  corresponding  to  the  dejections  during  life, 
consisting  of  mucus,  pus,  fibrinous  flakes,  desquamated  epithelium,  and 
sero-sanguinolent  liquid.  The  intestine  may  present  a  dark  and  almost 
black  appearance  from  congestion ;  but  sphacelation,  beyond  the  circum- 
scribed sloughing  which  precedes  ulcerations,  is  rare.  As  a  rule,  the 
appearances  denote  progressively  a  greater  amount  of  disease  in  passing 
from  the  upper  part  of  the  large  intestine  downward  to  the  anus,  the 
greatest  amount  being  at  the  rectum  and  sigmoid  flexure.  There  has 
been  much  discussion  whether  the  morbid  appearances  in  dysentery  denote 
ordinary  inflammation  varying  in  different  cases  in  intensity,  or  whether 
they  Ji re  iluc  to  a  peculiar  morbid  process;  also,  whether  the  intestinal 
glands  and  follicles  are  generally  and  primarily  involved.  It  does  not 
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fall  within  the  scope  of  this  work  to  consider  the  morbid  anatomy  with 
reference  to  these  points  of  inquiry. 

The  mesenteric  glands  are  sometimes  found  to  be  considerably  enlarged, 
and  in  some  instances  to  contain  pus. 

The  cicatrization  of  ulcers  in  some  cases  leads  to  stricture  of  the 
intestine. 

CLINICAL  HISTORY. — The  disease  is  generally  preceded  by  an  ordinary 
diarrhoea ;  that  is,  more  or  less  frequent  dejections  of  a  feculent  character. 
Of  thirty-three  recorded  cases  which  I  have  analyzed  with  reference  to 
this  point,  these  dejections  preceded  the  characteristic  dysenteric  evacua- 
tions in  thirty.  The  latter  appeared  after  the  former  had  existed  for  a 
period  vary  ing  from  twenty -four  hours  to  seven  days.1  With  this  pro- 
dromic  diarrhoea  there  are  colic  pains,  the  appetite  is  impaired,  and  there 
is  a  general  feeling  of  malaise.  A  pronounced  chill  rarely  occurs,  and 
even  chilly  sensations  are  not  common. 

The  development  of  the  disease  is  denoted  by  characteristic  evacuations 
consisting  of  mucus,  with  which  more  or  less  blood  is  usually  commingled. 
The  quantity  passed  at  each  act  of  defecation  is  general^  small,  but  the 
act  is  frequently  repeated,  slight  evacuations  often  taking  place  every 
hour  or  two,  and  sometimes  after  intervals  of  a  few  moments  only.  The 
quantity  of  mucus  expelled  in  some  cases  is  abundant,  and  forms  a  jelly- 
like  mass,  not  unlike  a  collection  of  the  rusty  sputa  of  pneumonitis.  The 
popular  term  applied  to  the  matter  of  these  evacuations  is  slime,  and  by 
those  who  are  familiar  with  the  preparation  of  intestines  for  sausages, 
they  are  often  compared  to  the  "  scrapings  of  hogs'  guts."  Rarely  in 
sporadic,  but  not  infrequently  in  epidemic  dysentery,  the  evacuations 
contain  fibrinous  laminae  or  flakes  in  greater  or  less  quantit}-.  A  sero- 
sanguinolent  liquid,  either  small  in  quantity  or  abundant,  also  occurs 
occasionally  in  sporadic,  but  much  oftener  in  cases  of  epidemic  dysentery. 
The  latter  has  been  compared  to  water  in  which  meat  has  been  washed, 
and  was  called  by  the  older  writers  lotura  carnium.  Most  of  the  evacua- 
tions are  exclusively  dysenteric,  that  is,  consisting  of  mucus,  epithelium, 
lymph,  and  blood,  but  with  some  of  the  evacuations  fecal  matter  is  dis- 
charged. Frequently  this  presents  a  green  color.  If  the  characteristic 
dejections  be  filtered,  the  liquid  which  is  obtained  is  found  to  be  notably 
rich  in  albumen,  the  greater  part  solidifying  on  the  addition  of  nitric 
acid.  Occasionally  round  hardened  lumps  of  feces  are  expelled ;  these 
are  called  scybala.  The  amount  of  morbid  matter  evacuated,  together 
with  the  absence  of  fecal  matter,  constitutes,  measurably,  a  criterion  of 
the  extent  of  intestinal  surface  affected.  In  the  course  of  the  disease  the 
evacuations  may  contain  more  or  less  purulent  matter,  but  this  belongs 
more  especiall}7  to  chronic  dysentery.  In  lieu  of  the  fecal  odor,  they  fre- 
quently emit  a  putrid  or  cadaveric  fetor. 

The  inflammation  of  the  rectum  occasions  a  sensation  as  if  this  portion 
of  the  bowel  were  filled,  and  leads  to  the  frequent  desire  to  defecate,  with 
as  much  straining  as  the  soreness  of  the  parts  will  allow.  This  desire  to 
strain  ineffectually  is  called  tenesmus.  Sometimes  the  straining  efforts  pro- 
duce prolapsus  of  the  intestine.  The  evacuations  are  frequently  preceded 
by  griping  or  colic  pains,  which  have  been  called  tormina.  The  tormina 
and  tenesmus  are  not  proportionate  to  the  gravity  of  the  disease ;  they  are 
sometimes  wanting  in  fatal  cases,  and  are  prominent  symptoms  in  some 

1  Clinical  Report  on  Dysentery,  based  on  an  analysis  of  forty-nine  cases,  by  the 
author.  1853. 
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iniltl  eases.  They  arc,  however,  the  chief  sources  of  suffering.  Tender- 
ness ou  pressure  is  iu  some  cases  more  or  less  marked  over  the  descending 
colon,  and  sometimes  over  the  whole  tract  of  the  large  intestine.  It  is 
rarely  great,  and  not  infrequently  wanting.  Meteorism  or  tympanitic  dis- 
tension is  rarely,  present ;  the  abdomen  is  usually  depressed.  Strangury 
and  retention  of  urine  are  occasional  symptoms,  and,  in  the  female,  leucor- 
rhoea  may  be  produced. 

The  pulse,  in  the  majority  of  cases,  is  but  little,  and  sometimes  not  at 
all,  accelerated.  Exceptionally,  high  febrile  movement  exists ;  this  is  in 
robust  persons,  the  inflammation  being  more  intense  and  diffused  than 
usual.  Great  frequency  of  the  pulse  always  denotes  gravity  and  danger, 
but  the  converse  does  not  hold  good  ;  in  some  fatal  cases  the  pulse  is  never 
much  accelerated.  The  skin  is  generally  either  cool  or  moderately  hot, 
but,  exceptionally,  with  high  febrile  movement,  there  is  much  heat  of  the 
surface.  The  tongue  may  be  frosted,  or  more  or  less  coated,  or  it  may 
present  a  natural  appearance.  During  the  course  of  the  disease,  the  appe- 
tite is  more  or  less  diminished,  or  lost.  Thirst  is  usually  present,  and  is 
sometimes  urgent.  Vomiting  occasionally  occurs,  and  may  be  prominent 
as  a  symptom,  the  matter  vomited  being  of  a  greenish  color.  The  intel- 
lect is  unaffected  as  a  rule,  delirium  occurring  with  great  infrequency  in 
cases  which  end  in  recovery,  but  occasionally,  in  cases  which  prove  fatal, 
toward  the  close  of  life.  The  loss  of  strength  varies  greatly  in  different 
cases  according  to  the  intensity  and  extent  of  the  local  affection,  depend- 
ing, also,  on  the  condition  of  the  patient  when  attacked. 

The  duration  of  the  disease,  from  the  date  of  the  attack  to  convales- 
cence, varies  from  four  to  twenty-one  days.  These  figures  represent  the 
minimum  and  maximum  duration  in  thirty  recorded  cases. 

PATHOLOGICAL  CHARACTER. — Our  knowledge  of  the  pathology  of  spo- 
radic dysentery  embraces  only  the  intestinal  affection,  the  local  and  gene- 
ral phenomena  which  make  up  the  clinical  history  being  symptomatic  of 
this  affection.  The  disease  is  a  spontaneous  inflammation  of  the  large 
intestine,  using  the  term  spontaneous  in  the  sense  already  defined ;  it  is 
altogether  probable  that  the  inflammation  is  developed  as  a  result,  or  a 
local  expression,  of  a  prior  internal  morbid  condition  of  which  we  have  at 
present  no  knowledge.  This  view  of  the  pathological  character  is  con- 
sistent with  what  will  be  presented  under  the  head  of  causation.  The 
view,  however,  is  by  no  means  peculiar  to  this  disease,  but  is  applicable 
to  most  of  the  so-called  spontaneous  local  affections. 

The  question  arises  in  this  connection — Is  there  more  than  one  species 
of  sporadic  dysentery  ?  Writers  have  described  different  kinds  of  the 
disease,  which  they  have  distinguished  as  typhous,  bilious,  intermittent, 
and  remittent,  rheumatic,  febrile  and  non-febrile,  etc.  These  terms  de- 
note either  variations  in  the  phenomena  of  the  disease  or  the  coexistence 
of  other  diseases.  Dysentery  may  occur  as  a  complication  of  the  con- 
tinued and  periodical  fevers.  So  rheumatism  and  dysentery  are  occa- 
sionally associated.  These  combinations  are  important  in  their  practical 
relations,  but  it  does  not  follow  that  the  disease,  under  these  circum- 
stances, is  specifically  different  from  its  ordinary  form.  Variations  as 
regards  febrile  movement,  supposed  disorder  of  the  liver,  etc.,  do  not 
affect  the  special  character  of  the  disease.  Paralysis  affecting  certain 
muscles,  especially  the  muscles  of  the  lower  limbs  (paraplegia),  has  been 
observed,  in  some  cases,  to  either  accompany  or  follow  dysentery;  and 
different  theories  have  been  proposed  to  explain  the  pathological  connec- 
tion between  the  paralytic  and  the  dysenteric  affection.  The  truth  is,  the 
24 
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affections  are  so  rarely  connected,  that  perhaps  the  most  rational  conclu- 
sion is,  their  association  is  a  mere  coincidence.  At  all  events,  paralysis, 
either  as  a  complication  or  sequel,  does  not  occur  often  enough  to  show 
any  intrinsic  tendency  thereto  in  dysentery. 

CAUSATION. — No  age  is  exempt  from  liability  to  this  disease,  but,  in  the 
majority  of  cases,  the  patients  are  adults  and  under  thirty-five.  This  was 
true  of  30  out  of  44  cases  analyzed  with  reference  to  this  point.  A  larger 
number  of  males  than  females  are  attacked,  but  the  preponderance  is  not 
sufficient  to  show  that  a  marked  predisposition  relates  to  sex.  The  causa- 
tion has  a  very  obvious  relation  to  climate.  The  disease  is  vastty  more 
frequent,  in  the  sporadic  as  well  as  epidemic  form,  in  tropical  than  in  cold 
and  temperate  climates.  The  causation  has  also  a  striking  relation  to 
season.  Of  forty-four  cases  which  I  recorded  during  fourteen  years,  all 
save  one  case  occurred  in  July,  August,  September,  and  October.  The 
constitution  and  previous  health  were  good  in  one-half  of  the  cases  which 
I  have  analyzed,  and  in  the  remaining  half  there  was  no  uniformity  in 
character  as  regards  the  antecedent  affections  or  disordered  health. 

Writers  have  been  accustomed  to  state  that  the  disease  may  be  produced 
by  various  obvious  causes,  such  as  atmospherical  changes,  excesses  in  eat- 
ing and  drinking,  indulgence  in  acid,  unripe  fruits,  crude  vegetables,  etc. 
But  in  the  majority  of  cases,  it  is  not  easy  to  trace  its  origin  to  these 
causes,  nor  to  any  obvious  cause.  This  renders  it  probable  that  a  special 
cause  is  involved  in  sporadic,  as  well  as  in  epidemic,  dysentery.  The  limi- 
tation of  the  occurrence  of  the  disease  to  the  summer  and  autumnal  sea- 
son, and  its  more  frequent  occurrence  in  tropical  climates,  point  to  this 
conclusion,  and  to  the  agency  of  a  high  temperature  in  the  evolution  of 
the  special  cause.  Various  circumstances  stand  in  a  causative  relation  to 
the  disease  in  an  epidemic  form,  which  may  also  be  more  or  less  frequently 
involved  in  its  production  when  it  is  sporadic.  These  causative  circum- 
stances will  be  noticed  in  treating  of  epidemic  dysentery.  There  are  no 
grounds  for  considering  sporadic  dysentery  as  contagious. 

DIAGNOSIS. — The  diagnosis  of  dysentery  involves  no  difficulty.  The 
characteristic  evacuations  are  pathognomonic.  It  is  to  be  discriminated 
from  cases  of  bloody  evacuations  and  irritation  of  the  rectum  incidental 
to  haemorrhoids,  of  intestinal  hemorrhage  or  melsena,  and  of  the  discharge 
of  pus  from  an  abscess  opening  into  the  intestine.  The  points  of  contrast 
with  dysentery  which  these  cases  offer  are  sufficiently  apparent. 

PROGNOSIS. — Sporadic  dysentery,  in  temperate  climates,  intrinsically 
tends  to  recovery.  It  is  a  distressing  disease,  but  attended  with  very  little 
danger  to  life.  A  fatal  result  is  due  either  to  an  unusual  intensity  and 
extent  of  the  local  affection,  or  to  an  inability  of  the  system  to  resist  the 
disease,  from  feebleness  of  the  constitution,  or  to  some  coexisting  affec- 
tion. The  prognosis  in  tropical  climates  is  undoubtedly  less  favorable. 
The  recovery  from  the  disease  in  temperate  climates  is  almost  always  com- 
plete ;  that  is,  it  rarely  eventuates  in  chronic  dysentery.  Nor  does  it  leave 
a  predisposition  to  any  other  disease.  In  tropical  climates,  abscess  of  the 
liver  is  not  an  infrequent  sequel.  This  very  rarely,  if  ever,  follows  in  tem- 
perate climates.  Its  occurrence  is  attributed  either  to  the  absorption  of 
septic  matter  from  the  intestinal  canal,  or  to  the  detritus  of  thrombi  formed 
in  the  veins  of  the  intestine.  So  far  as  my  experience  goes,  immediate 
relapses  are  not  apt  to  take  place,  and  the  occurrence  of  the  disease  does 
not  induce  a  greater  liability  to  its  recurrence  at  a  subsequent  period. 
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With  reference  to  the  latter  point,  my  analysis  of  cases,  although  the 
iimnlHT  was  not  large,  developed  an  interesting  result.  Of  all  the  cases 
occurring  during  fourteen  years,  in  not  a  single  instance  was  the  disease 
known  to  recur.  And  in  sixteen  of  these  cases  the  patients  were  under 
observation  after  recovery  during  periods  varying  from  one  3rear  to  thir- 
teen years.  This  result  was  the  more  striking  from  the  fact  that  the  pa- 
tients for  several  years  were  within  the  sphere  of  an  epidemic  influence, 
which,  in  some  instances,  affected  other  members  of  the  same  families. 

TREATMENT. — In  the  great  majority  of  cases,  sporadic  dysentery  would 
doubtless  end  in  recovery  without  medicinal  treatment.  But  there  is  rea- 
son to  believe  that  the  disease  is  sometimes  arrested,  that  its  duration  may 
be  frequently  abridged,  and  the  distressing  symptoms  may  be  greatly 
relieved,  by  judicious  therapeutical  measures. 

It  is  desirable  that,  as  early  as  possible,  the  fecal  contents  of  the  large 
intestine  should  be  effectually  removed,  in  order  to  prevent  their  continued 
passage  over  the  inflamed  surface,  and  to  secure,  so  far  as  may  be,  that 
important  end  in  the  treatment  of  all  inflammations,  viz.,  quietude  of  the 
inflamed  part.  It  would  seem  that  nature  endeavors  to  relieve  the  bowels 
of  their  contents  by  the  diarrhoea  which  precedes  the  dysenteric  evacua- 
tions. The  first  point  in  entering  on  the  treatment  is  to  ascertain  if  the 
bowels  have  been  spontaneously  relieved.  With  reference  to  this  point, 
the  size  and  character  of  the  stools  are  to  be  ascertained,  and  the  abdo- 
men examined  by  palpation.  In  general,  it  is  advisable  to  •  render  the 
effort  of  nature  more  complete  by  giving  an  effective  purgative.  Castor- 
oil  has  been  in  much  repute  as  an  appropriate  remedy,  but,  aside  from  the 
objection  on  the  score  of  the  disgust  which  many  persons  have  for  this 
remedy,  the  saline  cathartics  are  to  be  preferred.  The  sulphate  of  mag- 
nesia or  soda,  the  Rochelle  salts,  or  the  citrate  of  magnesia,  may  be  em- 
ployed. The  saline  selected  should  be  given  in  sufficient  doses  to  pro- 
duce promptly  abundant  dejections,  and  it  is  then  to  be  discontinued. 
It  will  sometimes  happen  that  after  free  purgation,  the  dysenteric  evacua- 
tions do  not  return,  and  recovery  at  once  ensues.  This  abortive  effect 
takes  place  only  in  some  cases  in  which  the  inflammation  is  not  intense, 
and  is  limited  to  the  lower  part  of  the  intestine.  Notable  diminution  of 
the  frequency  of  the  dysenteric  evacuations,  and  relief  of  the  tormina  and 
the  tenesmus,  not  infrequently  follow  the  operation  of  the  saline  purga- 
tive. This  treatment  may  be  pursued  except  in  cases  in  which  it  is  con- 
tra-indicated by  great  feebleness  of  the  constitution  of  the  patient. 

After  purgation,  opium,  in  some  form,  is  the  remedy  to  be  most  relied 
upon.  A  full  dose  of  opium  administered  by  enema,  or  as  a  suppository, 
will  sometimes  succeed  in  arresting  the  disease.  It  often  mitigates  the 
severity  of  the  disease  and  affords  marked  relief.  Administered  by  the 
rectum,  however,  it  is  not  always  retained,  and  then  reliance  must  be  had 
upon  its  administration  per  orem.  It  may  be  given  in  full  doses  repeated 
every  four,  six,  or  eight  hours,  or  in  smaller  doses  repeated  at  shorter  in- 
tervals. As  regards  the  form  of  opium  selected,  I  believe  this  is  chiefly 
important  in  respect  of  the  preference  or  peculiarity  of  the  patient.  I 
have  seen  the  opium  in  gum  or  powder,  the  various  liquid  preparations, 
and  the  salts  of  morphia  equally  effectual.  The  form  found  to  be  prefer- 
able is  to  be  continued  during  tbe  progress  of  the  disease,  the  doses  being 
regulated  by  the  frequency  of  the  evacuations  and  the  suffering.  Experi- 
ence in  each  case  is  to  be  the  guide  as  to  the  mode  of  administration.  Gene- 
rally the  administration  by  the  mouth  and  rectum  alternately  is  advisable. 
The  opiate  remedies  are  to  be  gradually  diminished  as  the  dysenteric 


372  SPORADIC    DYSENTERY. 

evacuations  become  less  frequent  and  the  suffering  from  tormina  and 
tenesmus  is  less.  After  two  or  three  days,  if  the  disease  continue,  the 
saline  purgative  may  be  repeated  if  not  contra-indicated  by  the  feebleness 
of  the  patient,  and  afterwards  the  use  of  opium  resumed.  Skoda  has 
suggested  that  opium  in  dysentery,  and  in  certain  cases  of  diarrhcca,  is 
efficacious  by  keeping  the  sphincter  ani  in  a  state  of  contraction,  and  by 
causing  permanent  contraction  of  the  small  intestine  so  that  the  contents 
of  the  latter  are  not  propelled  far  enough  to  induce  the  irritation  which 
causes  their  expulsion ;  and  the  contents  thus  retained  in  the  small  intes- 
tine may  be  considerably  diminished  by  absorption. 

In  this  plan  of  treatment  the  reliance  is  upon  free  purgation  and  opium. 
The  chief  reliance,  I  believe,  should  be  upon  these  measures ;  but  other 
measures  may  be  conjoined.  The  subnitrate  or  the  subcarbonate  of  bis- 
muth in  scruple  or  half  drachm  doses,  the  acetate  of  lead,  the  sulphate  of 
copper,  gallic  acid,  and  the  various  vegetable  astringents,  such  as  rhatania, 
kino,  catechu,  hsematoxylon,  etc.,  are  useful  as  adjuvants.  These  are  to 
be  relied  upon,  to  the  exclusion  of  opium,  in  those  cases  only  in  which, 
from  a  constitutional  peculiarity,  the  latter  produces  unpleasant  effects 
sufficient  to  preclude  its  employment.  It  is  undoubtedly  true  that  some 
persons  are  affected  so  unpleasantly  by  opium  that  its  use  is,  if  possible, 
to  be  avoided  ;  but  it  is  often  the  case  that  it  is  well  borne  in  this  and 
some  other  diseases,  although  it  may  not  be  in  trivial  affections.  Certain 
preparations  may  be  well  borne,  although  others  occasion  unpleasant 
effects.  An  aqueous  solution  or  extract  is  frequently  taken  without  diffi- 
cult}^ by  those  who  cannot  comfortably  take  other  preparations.  Codeia 
sometimes  answers  a  good  purpose  as  a  substitute  for  the  preparations  of 
opium  and  morphia. 

Ipecacuanha  has  been  considered  a  valuable  remedy  in  dysentery. 
Some  have  attributed  to  it  a  special  curative  influence,  and  have  advo- 
cated its  employment  in  as  large  doses  as  can  be  borne.  Dr.  Maclean, 
professor  of  clinical  and  military  medicine  in  the  army  medical  school, 
Netley,  states  that  the  system  of  treating  acute  dj'sentery,  now  generally 
followed  in  India,  is  as  follows :  Thirty  drops  of  the  tincture  of  opium 
may  be  at  first  given,  but  this  may  be  sometimes  omitted  and  the  ipe- 
cacuanha given  at  once.  If  the  opiate  be  given,  in  half  an  hour  it  is  to  be 
followed  by  from  25  to  30  grs.  of  ipecacuanha.  The  latter  remedy  should 
be  given  in  as  small  a  quantity  of  fluid  as  possible,  and  a  little  syrup  of 
orange-peel  covers  the  taste  of  the  medicine.  The  patient,  after  this  dose, 
should  keep  perfectly  quiet  and  abstain  from  fluid  for,  at  least,  three 
hours.  With  these  precautions,  nausea  and  vomiting  are  rarely  trouble- 
some. After  eight  or  ten  hours,  the  ipecacuanha  may  be  repeated  in  a 
reduced  dose,  observing  the  same  precautions.  Dr.  Maclean  states  that 
the  effects  of  one  or  two  doses  of  the  ipecacuanha,  given  in  this  manner, 
are  often  surprising ;  "  the  tormina  and  tenesmus  subside,  the  motions 
quickly  become  feculent,  blood  and  slime  disappear,  and  often,  after  pro- 
fuse action  of  the  skin,  the  patient  falls  into  a  tranquil  sleep  and  awakens 
refreshed."1  If  required,  the  treatment  is  to  be  continued  for  several 
days,  the  remedy  being  given  in  diminished  doses,  with  intervals  sufficient 
to  allow  mild  nourishment  to  be  taken.  He  cites  statistics  showing  the 
mortality  in  India,  under  the  use  of  ipecacuanha,  to  be  28.87  in  a  thou- 
sand ;  whereas,  under  the  old  system  the  mortality  was  88.2  in  a  thousand. 
It  is  to  be  borne  in  mind,  however,  that  the  old  system  of  treatment  em- 
braced bloodletting  and  the  free  use  of  mercury.  I  have  resorted  to  this 

1  Vide  article  in  "A  System  of  Medicine,"  edited  by  Reynolds,  vol.  i.  1866. 
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plan  of  treatment  in  a  considerable  number  of  cases  at  Bellevue  Hospital, 
hut  without  :i  very  satisfactory  degree  of  success.  In  a  small  proportion 
of  cases  the  disease  was  either  arrested  or  favorably  modified  by  it ;  but 
in  the  majority  of  cases  it  had  no  apparent  influence  on  the  disease. 

Mercury  has  been,  heretofore,  much  relied  upon  in  the  treatment  of  this 
disease,  _frivi'ii  in  cither  large  doses,  united  with  opium  in  order  to  prevent 
a  cathartic  effect,  or  in  small  doses  repeated  at  short  intervals.  This 
remedy  has  been  thought  to  be  useful  in  dysentery,  as  in  all  inflamma- 
tions, by  reason  of  a  supposed  antiphlogistic  influence,  but,  in  addition, 
a  special  efficacy  has  been  attributed  to  it  from  its  supposed  action  on  the 
liver.  Deficient  hepatic  secretion  and  consequent  portal  congestion  have 
been  regarded  as  important  elements  in  the  pathology  of  dysentery,  and 
mercurjr  has  been  looked  upon  as  a  remedy  having  reference  specially  to 
these  elements.  The  pathological  view  just  stated,  however,  is  purely 
conjectural,  and  clinical  observation  fails  to  furnish  evidence  of  any  spe- 
cial curative  influence  to  be  derived  from  mercury.  The  recovery,  when 
treated  with  mercury,  is,  of  course,  no  proof  of  its  value  in  any  disease 
which,  like  sporadic  dysentery,  tends  intrinsically  to  recovery.  The  dura- 
tion of  the  disease,  the  relief  of  the  symptoms,  the  rapidity  of  convales- 
cence, and  the  subsequent  condition  of  health,  are  the  points  to  be  con- 
sidered in  estimating  the  influence  of  remedies  in  this  disease.  With 
reference  to  these  points,  a  fair  estimate  of  the  effects  of  mercury,  espe- 
cial ly  when  pushed  to  ptyalism,  it  is  believed  will  lead  to  its  rejection  as 
a  reined}-  for  dysentery ;  and,  indeed,  it  has  already,  in  a  great  measure, 
in  this  country,  fallen  into  disuse. 

During  the  early  part  of  the  disease,  the  diet  should  be  restricted  to  a 
small  quantity  of  the  blandest  articles  of  food.  It  is  an  object  throughout 
the  disease  to  keep  the  patient  on  a  diet  which  will  leave  but  little  residu- 
ary matter  after  digestion  to  pass  into  the  large  intestine  ;  in  other  words, 
a  diet  as  purely  nutritious  as  possible.  After  the  first  few  days,  however, 
it  is  important  to  provide  for  proper  support  of  the  system  b}^  nutritive 
supplies,  and  for  this  purpose  milk  and  animal  broths  are  best  suited.  If 
the  symptoms  denote  failure  of  the  vital  powers,  concentrated  nourish- 
ment and  alcoholic  stimulants  are  to  be  given  freely,  as  in  all  diseases 
which  destroy  life  by  asthenia.  Tonic  remedies  may  be  given  with  advan- 
tage during  convalescence. 

Patients  should  be  instructed  to  refrain  as  much  as  possible  from  re- 
peated acts  of  defecation  and  straining  efforts.  They  will  be  induced  to 
do  so  if  it  be  explained  to  them  that  the  sensation  of  fulness  of  the  rectum 
is  delusive,  being  dependent  on  the  inflamed  condition  of  the  membrane. 
Cold  applications  to  the  anus  sometimes  relieve  the  tenesmus.  A  piece 
of  ice  may  be  wrapped  in  cloth  and  applied  frequently  in  this  situation. 
Kuemas  of  cold  water  are  often  grateful.  Relief,  in  some  cases,  is  afforded 
by  injecting  astringent  liquids.  The  nitrate  of  silver,  a  solution  of  tannin, 
acetate  of  lead,  or  the  sulphate  of  zinc,  may  be  thus  used.  Dr.  Gairdner 
recommends  highly  large  emollient  injections,  each  containing  from  five 
to  ten  drops  of  creasote.  Dr.  Thomas  F.  Cock,  of  this  city,  has  found 
that  notable  relief  of  the  tenesmus  is  afforded  by  the  introduction  within 
the  rectum  of  the  vapor  of  chloroform.  It  is  introduced  by  pouring  a 
little  chloroform  (about  20  drops)  upon  a  piece  of  sponge,  which  is  placed 
in  a  common  syringe,  the  tube  passed  into  the  rectum  and  kept  there  until 
enough  of  the  vapor  has  been  introduced  to  afford  relief.  It  is  not  neces- 
sary to  use  any  means  of  forcing  the  vapor  into  the  rectum,  but  the  va- 
porization is  rendered  more  rapid  by  warming  the  syringe.  Care  is  to  be 
taken  that  the  chloroform  does  not  come  in  contact  with  the  anus. 
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Fomentations  and  mild  revulsive  applications  over  the  abdomen  are 
useful  as  palliatives  in  proportion  to  the  amount  of  tormina  and  abdominal 
tenderness. 

EPIDEMIC  DYSENTERY. 

Epidemic  dysentery  is  essentially  the  same  disease  as  sporadic  dysen- 
tery. Certain  events  occur  much  oftener  in  the  former  than  in  the  latter, 
yet  there  is  nothing  pertaining  to  the  epidemic  which  is  not  occasionally 
seen  in  the  sporadic  form  of  the  disease.  Epidemic  dysentery  is  often 
very  fatal,  yet,  in  the  epidemics  attended  with  the  largest  fatality,  cases 
occur  which  are  as  mild  as  the  mildest  sporadic  cases,  and,  on  the  other 
hand,  occasionally  in  sporadic  cases  life  is  quickly  destroyed.  Like  other 
diseases  which  prevail  epidemically,  this  differs  greatly  at  different  times 
and  places  as  regards  gravity,  and  at  certain  times  and  places  it  presents 
features  which  it  does  not  present  at  other  times  and  places.  The  differ- 
ences between  different  epidemics  of  this  disease  are  in  a  measure  to  be 
explained  hy  the  coexistence  of  other  diseases,  and  by  the  conjoint  ope- 
ration of  morbific  causes  not  standing  in  a  special  relation  to  the  produc- 
tion of  this  affection.  In  treating  of  epidemic  dysentery,  the  main  object 
will  be  to  point  out  the  circumstances  in  which  it  is  apt  to  differ  from 
sporadic  dysentery. 

With  respect  to  the  anatomical  characters,  they  are  essentially  the  same 
as  in  cases  of  sporadic  dysentery.  In  fatal  cases  of  either  form,  the  varied 
appearances  which  have  been  stated  may  be  found.  Extensive  and  disor- 
ganizing changes  oftener  occur  in  epidemic  dysentery.  As  a  rule,  in  the 
latter  the  inflammation  extends  over  a  larger  portion  of  the  large  intes- 
tine, and  it  sometimes  extends  into  the  ileum.  Ulcerations  and  diphthe- 
ritic exudation  are  much  more  apt  to  occur  in  epidemic  dysentery.  Per- 
foration of  the  intestine  is  sometimes  a  result  of  ulceration,  giving  rise  to 
peritonitis.  Perforation  of  the  caecum  may  take  place  in  this  disease,  lead- 
ing to  abscess  in  the  areolar  tissue  beneath  the  peritoneum,  or  fecal  ab- 
scess. Perforation  of  the  rectum  and  fecal  abscess  in  that  situation  have 
been  known  to  occur. 

The  clinical  history  of  epidemic  differs  from  that  of  sporadic  dysentery 
according  to  differences  as  regards  the  extent  and  severity  of  the  local 
affection,  and  also  according  to  various  morbid  conditions  due  to  the  ac- 
tion of  accessory  causes,  the  latter  oftener  co-operating  in  epidemic  than 
in  sporadic  cases.  Severe  cases  of  epidemic  dysentery  are  characterized 
Toy  the  occurrence  of  sero-sanguinolent  dejections,  the  lotura  carnium  of 
the  older  writers,  containing  usually  flakes  of  lymph  in  more  or  less  abun- 
dance, and  holding  in  solution  albumen  in  abundance.  Hence,  epidemics 
of  dysentery  are  popularly  known  as  bloody  flux.  Dejections  of  this 
character  always  denote  gravity  of  disease.  Tormina  and  tenesmus  may 
be  less  prominent  as  symptoms  in  severe  cases  of  epidemic  than  in  most 
cases  of  sporadic  dysenteiy.  In  some  fatal  cases  these  symptoms  are  en- 
tirely wanting.  Tenderness  over  the  tract  of  the  colon  may,  or  may  not, 
be  marked.  The  local  symptoms  in  some  cases  of  epidemic  dysentery  are 
comparatively  slight,  and  in  general,  so  far  as  my  observation  goes,  pa- 
tients suffer  far  less  in  fatal  cases  than  in  sporadic  cases  wholly  devoid  of 
danger. 

The  differences,  as  regards  the  general  symptoms,  in  different  epidemics 
and  different  cases,  are  marked.  Severe  cases  are  characterized  by  pros- 
tration, feebleness  of  the  circulation,  coldness  of  the  surface,  in  short,  by 
symptoms  denoting  adynamia.  The  pulse  may  become  frequent,  small, 
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soft,  vibratory  but  compressible,  or  it  may  be  small,  weak,  thready,  with 
but  little,  and  sometimes  not  any,  increase  of  frequency.  These  characters 
of  the  pulse,  denoting  feebleness  of  the  action  of  the  heart,  together  with 
other  adynamic  symptoms,  arc  developed  in  some  cases  early  in  the  disease, 
without  having  been  preceded  by  active  febrile  movement,  but  in  other 
cases  the  pulse  for  a  time  is  full  and  strong,  the  skin  hot,  the  ad3rnamia 
succeeding  these  symptoms  of  high  symptomatic  fever.  In  fatal  cases,  a 
condition  analogous  to  the  stage  of  collapse  in  epidemic  cholera  may  pre- 
cede, for  a  variable  period,  the  termination  of  the  disease.  In  this  condi- 
tion the  pulse  is  scarcely  appreciable,  or  it  is  extinct,  the  surface  is  cold 
and  either  dry  or  bathed  in  perspiration,  the  teeth  are  sometimes  covered 
with  sordes,  the  quantity  of  urine  is  greatly  diminished,  cramps  of  the 
muscles  of  the  lower  extremities  sometimes  occur,  and  this  collapsed  con- 
dition may  exist  for  one,  two,  or  three  days  before  death.  The  mode  of 
dying  is  by  slow  asthenia. 

The  intellect  generally  remains  intact,  or  slight  mental  aberration  only 
occurs  in  the  latter  part  of  life.  But  some  cases  are  characterized  by  de- 
lirium. The  patient  talks  incoherently  under  the  influence  of  transient 
delusions ;  he  may  attempt  to  get  out  of  bed,  and  require  to  be  restrained. 
In  a  case  which  came  under  my  observation  some  years  ago,  the  delirium 
was  of  a  boisterous,  mirthful  character,  the  patient  singing  snatches  of 
humorous  songs,  shouting,  and  attempting  to  get  out  of  bed,  after  the 
pulse  had  become  extinct,  and  the  surface  of  the  body  was  cold  like  that 
of  a  cadaver.  In  this  case,  the  manifestations  of  delirium  were  so  pain- 
fully incongruous  that  the  patient  was  kept  sufficiently  under  the  influence 
of  chloroform  to  repress  them  for  several  hours  before  his  death. 

The  delirium  and  other  symptoms,  in  some  cases,  are  analogous  to  those 
belonging  to  typhus  and  typhoid  fever.  The  typhoid  state  may  exist  in 
cases  of  this  disease  as  of  various  other  affections.  But  is  to  be  borne  in 
mind  that  dysentery  sometimes  occurs  as  a  local  complication  of  typhus 
and  typhoid  fever.  Certain  epidemics  of  these  fevers  are  chai'acterized  by 
the  occurrence  of  this  complication.  The  distinction  between  dysentery 
with  typhoid  symptoms,  or  typhoid  dysentery,  and  typhus  or  typhoid  fe- 
ver with  a  dysenteric  affection  developed  secondarily,  is  the  same  as  be- 
tween typhoid  pneumonitis  and  typhus  or  typhoid  fever  complicated  with 
pneumonitis.  The  symptoms  of  scorbutus  are  associated  with  those  of 
dysentery  when,  as  is  sometimes  the  case,  the  latter  prevails  among 
persons  who  are  suffering  from  scorbutic  deterioration  of  the  blood.  So, 
in  districts  where  periodical  fevers  prevail,  epidemics  of  dysentery  maybe 
characterized  by  periodicity  as  regards  febrile  movement,  etc.,  due  to  the 
union  of  dysentery  with  intermittent  or  remittent  fever,  or  the  conjoined 
operation  of  the  special  cause  producing  the  latter. 

The  duration  of  the  disease  in  cases  of  epidemic  dysentery  is  very 
variable.  In  malignant  epidemics,  the  disease  sometimes  runs  very  rapidly 
to  a  fatal  issue,  the  collapsed  condition  occurring  perhaps  in  the  course  of 
a  few  hours.  On  the  other  hand,  cases  maybe  protracted  to  the  third  and 
fourth  week  before  either  convalescence  or  death  takes  place.  As  already 
stated,  different  epidemics  differ  widely  as  regards  the  severity  of  the  dis- 
ease. In  some  epidemics,  the  majority  of  cases  are  mild  and  the  rate  of 
mortality  is  very  small ;  but  in  other  epidemics  the  proportion  of  deaths 
is  very  large.  The  latter  are  justly  distinguished  as  malignant.  There 
are  few  epidemics  more  to  be  dreaded  than  those  of  malignant  dysentery. 
They  occur  much  oftener  in  tropical  than  in  temperate  climates,  but  there 
is  no  part  of  the  world  exempt  from  their  occasional  occurrence.  It  is  one 
of  the  scourges  of  camps  in  time  of  war,  especially  if,  to  causes  operating 
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particularly  on  armies,  tropical  influences  be  added.  It  prevailed  to  a  very 
great  extent  in  the  late  civil  contest  in  this  country,  among  the  national 
and  the  insurgent  forces,  especially  in  the  Southern  States,  and  it  was 
often  associated  with  phenomena  referable  to  malaria. 

The  causation  of  epidemic  dysentery  doubtless  always  involves  a  special 
cause  which  is  undoubtedly  derived  from  without  the  body,  or  external. 
The  special  cause  is  probably  essentially  the  same  in  epidemic  as  in  spo- 
radic dysenterj',  differing,  at  different  times  and  places,  either  in  quantity 
or  in  morbific  intensity.  The  various  agencies  which  may  appear  to  give 
rise  to  the  disease,  such  as  the  exposure  to  atmospheric  vicissitudes,  fatigue, 
and  other  hardships  incident  to  army  life,  insufficiency  of  diet,  over-crowd- 
ing, marsh  miasmata,  etc.,  probably  act  only  as  co-operating  causes,  ren- 
dering the  system  more  susceptible  to  the  dysenteric  poison  and  giving 
rise  to  other  morbid  phenomena  than  those  which  the  special  cause  would 
alone  produce.  Epidemics  would  probably  not  often  occur  were  it  not  for 
the  operation  of  accessory  causes  ;  hence  the  rationale  of  their  occurrence 
in  camps,  in  prisons,  and  in  situations  where  numbers  are  exposed  to 
hygienic  influences  favorable  for  the  development  of  any  disease.  With 
respect  to  the  source  of  the  special  cause  of  dysentery,  or  the  conditions 
under  which  it  is  generated  and  diffused,  we  have  at  present  no  positive 
knowledge.  The  contagiousness  of  epidemic  dysentery  has  been  a  much 
mooted  question.  Without  entering  into  any  discussion  of  this  question, 
I  shall  content  myself  with  saying  that  this  is  probably  one  of  a  group  of 
diseases,  the  evidence  of  the  communicability  of  which  rests  mainly  on  the 
successive  occurrence  of  a  greater  or  less  number  of  cases  among  members 
of  one  household,  or  persons  who,  from  proximity  of  residence,  are  brought 
into  contact  with  each  other;  and  the  diffusion  of  the  disease,  under  these 
circumstances,  may  be  satisfactorily  accounted  for  by  the  fact  that  the 
persons  attacked  are  alike  exposed  to  the  special  cause,  together  with  the 
same  co-operating  causes.  It  is,  however,  proper  to  state  that  some  dis- 
tinguished authors  suppose  that  the  intestinal  excreta  contain  a  virus  by 
means  of  which  the  disease  may  be  communicated.1 

The  opinions  of  different  writers  and  practitioners  concerning  the  treat- 
ment of  dysentery,  especially  as  an  epidemic,  show  great  diversity,  and 
there  is  abundant  testimony  of  the  success  of  measures  quite  opposite  in 
character.  The  fact  just  stated  shows,  either  that  the  recoveries  were  due 
mainly  to  an  intrinsic  tendency  of  the  disease,  or  that  the  disease  is  pre- 
sented at  different  times  and  places  under  different  pathological  phases, 
and  the  measures  of  treatment  require  to  be  correspondingly  varied.  Both 
explanations  are  doubtless  measurably  applicable.  Sporadic  dysentery,  as 
a  rule,  and  not  unfrequently  epidemic  dysentery,  tend  intrinsically  to  re- 
covery. Recovery,  under  these  circumstances,  takes  place,  whatever  be 
the  treatment,  provided  it  be  not  destructive.  The  success  of  treatment  in 
such  cases  is  shown  by  the  short  duration  of  the  disease,  its  diminished 
severity,  etc.  On  the  other  hand,  in  a  certain  proportion  of  cases  of  epi- 
demic dysentery,  the  disease  must,  of  necessity,  end  fatally.  The  extent  of 
mucous  surface  affected,  the  loss  of  fluids  by  hemorrhage  and  transudation, 
and  the  destructive  lesions  which  take  place,  preclude  recovery  under  any 
treatment.  But  it  is  also  true  that  the  different  features  which  the  disease 
assumes  in  different  epidemics,  and  the  various  morbid  conditions  with 
which  it  may  be  associated,  must  influence,  more  or  less,  therapeutical 
measures. 

Purgatives,  especially  of  the  saline  class,  may  be  as  appropriate  in  epi- 

1  Vide  Niemeyer,  op.  cit. 
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demic  as  in  sparodic  dysentery ;  but  they  should  be  given  cautiously  or 
omitted  it'  srro-sanguinolent  dejections  occur  or  if  the  symptoms  denote 
much  tendency  to  adynamia.  It  is  immensely  desirable  to  arrest  or  mode- 
rate the  dejections  just  named,  for  these  doubtless  conduce  to  the  condition 
of  collapse  into  which  patients  are  apt  to  fall.  For  this  purpose,  opium  is 
to  be  given  in  as  large  doses  as  are  required  or  as  arc  well  borne,  in  con- 
junction with  astringent  remedies,  such  as  gallic  acid,  acetate  of  lead,  the 
persulphate  or  pernitrate  of  iron,  rhatania,  etc.  I  believe  the  main  reli- 
ance should  be  placed  on  opium,  in  some  form,  in  these  cases,  other  reme- 
dies being  considered  as  auxiliary.  The  latter,  therefore,  are  not  to  be 
employed  as  substitutes  for  opium  except  in  cases  in  which,  from  a  con- 
stitutional peculiarity,  this  remedy,  in  any  form,  produces  such  distressing 
effects  as  to  preclude  its  use.  It  should  not  be  decided  that  opium  cannot 
be  tolerated  on  the  assertion  of  the  patient,  but  only  after  a  fair  trial. 

In  this  disease,  as  in  some  others,  there  is  frequently  a  wonderful  toler- 
ance of  opium,  a  tolerance  not  to  be  explained  by  the  antagonizing  influ- 
ence of  pain,  since  it  is  manifested  in  cases  in  which  pain  is  not  a  promi- 
nent symptom.  Christison,  in  stating  this  fact,  adds  that  he  has  known 
from  24  to  30  grains  of  the  gum  of  opium  to  be  taken  in  the  course  of  24 
hours.  I  have  given  2  grains  hourly,  in  the  case  of  a  female  affected  with 
dysentery  characterized  by  abundant  sero-sanguinolent  dejections  for  the 
space  of  a  week,  and  without,  at  any  time,  symptoms  denoting  narcotism. 
I  have  met  with  a  case  exemplifying  a  still  greater  tolerance  of  this  remedy. 
In  this  case,  the  patient  not  being  habituated  to  the  use  of  opium  before 
his  illness,  the  quantity  of  the  sulphate  of  morphia,  given  hourly,  was 
gradually  increased  to  one  grain,  making  24  grains  in  the  24  hours,  and 
this  quantity  was  given  for  several  consecutive  days  without  any  narcotism. 
Opium  is  not  to  be  given  as  a  matter  of  course  in  doses  approaching  these, 
but  it  is  to  be  given  with  a  view  to  the  desired  end,  viz.,  the  arrest  of  the 
sero-sanguinolent  dejections;  and  if  this  effect  be  not  obtained,  the  doses 
are  to  be  increased  to  the  amount  which  will  be  borne  without  narcotism, 
be  the  amount  never  so  large.  It  is  hardly  necessary  to  say  that,  in  in- 
creasing the  dose,  the  condition  of  the  patient  is  to  be  carefully  watched ; 
attention  is  to  be  directed  to  the  pupils,  and  to  the  number  of  respirations, 
as  well  as  to  the  soporific  state,  in  order  to  avoid  a  cumulation  which  may 
result,  unexpectedly,  in  narcotism.  The  quantity  of  opium  which  may 
with  prudence  and  propriety  be  given  in  dysentery,  will  vary  greatly  ac- 
cording to  the  varying  tolerance  in  different  cases. 

In  proportion  as  the  symptoms  denote  adynamia,  or,  in  other  words,  a 
tendency  to  death  by  asthenia,  the  powers  of  life  are  to  be  supported  by 
alcoholic  stimulants  and  nourishment.  The  general  principles  which 
should  govern  the  employment  of  supporting  measures  are  the  same  as  in 
other  affections  which,  in  like  manner,  tend  to  destroy  life  by  exhaustion. 
Alcoholic  stimulants  are  sometimes  tolerated  in  large  quantity  in  severe 
cases  of  this  disease.  I  have  known  over  40  ounces  of  brandy  to  be  taken 
in  24  hours  by  a  patient  who,  in  health,  was  not  accustomed  to  the  use  of 
ardent  spirits,  and  this  large  quantity  produced  no  excitation  of  the  circu- 
lation or  nervous  system.  This  patient  was  apparent!}-  saved  by  the  per- 
severing use  of  stimulants  with  large  doses  of  the  sulphate  of  morphia.  I 
have  repeatedly  seen  patients  recover  under  the  vigorous  emplo3'inent  of 
supporting  measures,  conjoined  with  opium  in  large  doses,  when,  as  judged 
by  the  symptoms,  the  condition  appeared  to  be  truly  desperate.  Yet,  of  the 
rasrs  properl}'  distinguished  as  malignant,  many  must  die,  despite  thefaith- 
1'ul  employment  of  the  measures  on  which  the  chief  reliance  is  to  be  placed. 

Dysentery  associated  with  phenomena  denoting  the  operation  of  the 
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special  cause  of  periodical  fever,  calls  for  treatment  having  reference  to 
the  latter,  in  addition  to  the  measures  addressed  to  the  dysenteric  affec- 
tion. Quinia  is  a  highly  important  remedy  in  these  cases.  Associated 
with  scorbutus,  the  dietetic  and  remedial  measures  appropriate  to  this  con- 
dition are  indicated.  Occurring  as  a  complication  of  the  continued  fevers, 
it  furnishes  an  additional  indication  for  the  supporting  measures  which 
these  fevers  claim  irrespective  of  the  dysenteric  complication.  Coexisting 
rheumatism  calls  for  the  addition  of  the  remedies  which  are  deemed  appro- 
priate for  this  disease. 

CHRONIC  DYSENTERY. 

The  term  chronic  dysentery  should  be  restricted  to  cases  either  of  sub- 
acute  and  persisting  inflammation  of  the  large  intestine,  or  of  ulcerative 
and  other  lesions  resulting  from  inflammation  in  this  situation.  The  term, 
however,  is  sometimes  incorrectly  applied  to  cases  of  functional  diarrhoea, 
and,  on  the  other  hand,  the  term  chronic  diarrhoea  is  often  applied  to  cases 
of  chronic  dysentery. 

The  large  intestine  is  the  seat  of  ulcers  in  some  cases  of  tuberculosis, 
the  ulcers  resulting  from  a  tuberculous  affection  here  ;  they  may  also  be 
connected  with  carcinomatous  disease.  They  have  been  found  in  cases  of 
poisoning  by  a  corrosive  substance  such  as  the  bichloride  of  murcury, 
when  the  small  intestine  had  escaped.  They  occasionally  occur  when 
their  occurrence  cannot  be  explained,  and  they  are  sometimes  found  after 
death  when  their  existence  had  not  been  suspected  during  life. 

The  affection  properly  called  chronic  dysentery  very  rarely  occurs  save 
as  a  sequel  of  acute  dysentery ;  recovery  from  the  latter  does  not  take 
place,  but  the  inflammation  becomes  chronic,  or,  more  commonly,  ulcera- 
tions  which  take  place  during  the  acute  affection  do  not  cicatrize,  but  con- 
tinue for  an  indefinite  period.  Acute  dysentery,  however,  very  rarely 
eventuates  in  the  chronic  form  of  the  disease  in  temperate  climates,  and, 
hence,  chronic  dysentery  is  extremely  rare  in  these  climates.  It  is  other- 
wise in  warm  climates.  Here  the  chronic  often  follows  the  acute  affection. 
Chronic  dysentery  thus  prevails  chiefly  in  tropical  countries,  or  among 
those  who  have  contracted  acute  dysentery  in  these  countries.  In  the 
Northern  States  of  the  Union,  the  cases  observed  are,  for  the  most  part, 
imported  from  the  South.  Of  the  soldiers  who  returned  from  the  war  in 
Mexico,  large  numbers  were  affected  with  this  disease  ;  and,  recently,  dur- 
ing the  civil  war,  cases  were  very  numerous  among  the  troops  sent  to  the 
northern  military  hospitals  from  different  points  in  the  insurgent  States. 

In  chronic  dysentery,  the  evacuations,  either  constantly  or  more  or  less 
frequently,  contain  morbid  products  denoting  inflammation  or  ulceration, 
viz.,  mucus,  patches  or  flakes  of  lymph,  pus,  together  with  blood.  Cases 
differ  much  in  the  frequency  and  abundance  of  these  constituents  of  the 
evacuations.  In  severe  cases,  the  stools  are  always  loose  and  thin,  the 
excrementitious  contents  of  the  intestine  being  liquefied  by  serous  transu- 
dation ;  the  function  of  fecation  is  suspended.  In  these  cases  it  is  to  be 
inferred  that  the  inflammation  or  lesions  extend  over  the  whole,  or  the 
greater  part,  of  the  large  intestine.  In  other  cases,  dysenteric  discharges 
occur  more  or  less  frequently  in  alternation  with  fecal  dejections.  In  these 
cases,  the  inflammation  or  lesions  are  less  diffused.  If  the  evacuations  be 
generally  or  frequently  solid  or  moulded,  the  dysenteric  evacuations  being 
superadded,  the  inflammation  or  lesions  are  circumscribed  and  situated 
near  the  anus.  In  these  cases,  ulcerations  may  sometimes  be  seen,  if  ex- 
amination be  made  with  the  speculum. 
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Chronic  dysentery  is  one  of  the  most  intractable  and  hopeless  of  diseases. 
Km-  :i  time,  if  the  evacuations  be  held  in  check  by  palliative  measures,  the 
appetite  and  digestion  not  being  greatly  impaired,  the  general  aspect  and 
strength  may  not  show  much  deterioration,  but  at  length  the  appetite 
and  digestion  fail,  and  the  continued  irritation  and  loss  of  fluids  induce 
progressive  emaciation  and  debility.  The  duration  of  the  disease  embraces 
usually  several  months,  and  sometimes  years.  If  not  destroyed  by  some 
intercurrent  affection,  the  patient  becomes  extremely  emaciated,  reduced 
almost  to  a  skeleton,  the  surface  is  usually  dry,  cool  or  cold,  the  pulse 
becomes  more  and  more  feeble  ;  the  mental  faculties  are  weakened,  deli- 
rium rarely  occurring,  but  the  mind,  in  certain  cases,  falls  into  an  apa- 
thetic state,  the  patient  being  indifferent  to,  and  taking  but  little  notice 
of,  persons  and  things  around  him.  Anorexia  becomes  complete,  and 
vomiting,  in  some  cases,  is  a  prominent  symptom  ;  oedema  of  the  lower 
limbs  sometimes  occurs  ;  ulceration  of  the  cornea  is  an  occasional  event, 
and  I  have  known  the  cornea  to  be  perforated,  with  loss  of  the  humors  of 
both  eyes  ;  the  mode  in  which  a  fatal  termination  takes  place  is  generally 
typical  of  dying  by  slow  asthenia. 

The  observations  of  Prof.  A.  Clark,  at  Bellevue  Hospital,  in  the  winter 
of  1862-63,  when  this  hospital  was  thrown  open  to  sick  soldiers  from  the 
peninsular  campaign  in  Virginia,  go  to  show  the  frequent  occurrence  of 
disease  of  the  kidneys  in  cases  of  chronic  dysentery.  In  seventeen  cases 
reported  by  the  late  Dr.  Henry  W.  Cooke,  house  physician,1  in  which 
autopsies  were  made  under  the  direction  of  Prof.  Clark,  in  all  the  kidneys 
were  found  to  be  more  or  less  diseased.  They  were  moderately  increased 
in  weight,  the  secreting  or  cortical  portion  lighter  in  color  than  natural, 
and  having  a  granular  appearance.  On  microscopical  examination,  the 
tubuli  uriniferi  were  found  filled  with  granules  and  detached  epithelium. 
In  these  and  numerous  other  cases,  the  urine,  examined  during  life,  was 
found  to  contain  casts  of  the  uriniferous  tubes,  but  no  albumen.  It  remains 
to  be  ascertained  whether  these  evidences  of  renal  disease  were  peculiar  to 
this  group  of  cases  of  chronic  dysentery,  or  whether  they  are  to  be  found 
in  cases  of  the  disease  occurring  at  all  times  and  places  ;  and,  with  respect 
to  the  cases  in  which  the  kidneys  become  affected,  it  is  an  interesting  ques- 
tion, how  far  the  renal  affection  contributes  to  the  symptomatic  pheno- 
mena of  the  disease.  Uraemic  poisoning  was  not  evidenced,  in  any  of 
the  cases  observed  by  Prof.  Clark  and  others,  by  convulsions  or  coma, 
perhaps  because  the  excessive  accummulation  of  urea  in  the  blood  was  pre- 
vented by  the  abundant  draining  away  of  serum  through  the  intestinal 
canal.  The  mental  apathy,  anorexia,  vomiting,  and  the  occasional  oedema, 
may  be  fairly  attributed,  in  part  at  least,  to  diminished  elimination  of  urea 
by  the  kidneys. 

The  diagnosis  of  chronic  dysentery  is  not  altogether  easy.  The  disease 
is  to  be  discriminated  from  functional  diarrho3a,  and  this  is  not  always 
readily  done.  The  presence  of  pus,  lymph,  mucus,  and  blood  at  times,  if 
not  frequently  or  constantly,  is  the  important  point  in  the  differential  diag- 
nosis. It  is  also  to  be  discriminated  from  ulceration  of  the  large  intestine 
due  to  tuberculosis,  or  carcinoma,  or  other  causes.  Tuberculosis  may  be 
excluded  if  the  lungs  be  free  from  the  deposit  of  tubercle.  In  careinoma- 
tous  disease,  frequently  a  tumor  is  to  be  felt  through  the  abdominal  walls, 
or  if  seated  in  the  rectum  it  is  accessible  to  examination  by  means  of  the 
touch  and  speculum.  The  fact  that  chronic,  is,  in  the  great  majority  of 
cases,  preceded  by  acute  dysentery,  is  highly  important  in  the  diagnosis. 

1  American  Medical  Times,  Feb.  20,  1863. 
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We  may  conclude  at  once  that  the  disease  is  chronic  dysentery  if  it  have 
followed  the  acute  disease,  and  the  latter  fact  may  generally  be  without 
difficulty  ascertained,  owing  to  the  well-marked  diagnostic  symptoms  of 
acute  dysentery.  In  temperate  climates  the  affections  with  which  chronic 
dysentery  is  liable  to  be  confounded  are  most  likely  to  exist  in  cases  of 
doubt,  owing  to  the  great  infrequency  of  the  latter. 

The  treatment  of  chronic  dysentery  relates,  first,  to  the  local  affection. 
Remedies  to  allay  irritation  and  to  promote  the  healing  of  ulcerations  are 
indicated.  But,  unhappily,  in  the  great  majority  of  cases,  there  is  very 
little  probability  that  a  cure  will  be  effected,  and  all  that  can  be  hoped  for 
from  judicious  treatment  are  palliation  of  symptoms  and  prolongation 
of  life. 

Certain  remedies  have  been  employed  with  a  view  to  their  direct  action 
upon  the  affected  portions  of  the  intestine.  The  nitrate  of  silver  is  one  of 
these ;  but  it  is  absurd  to  suppose  that  this  remedy,  given  as  largely  as 
prudence  will  allow,  passes  through  the  stomach  and  small  intestines  un- 
changed. Whatever  benefit  may  be  derived  from  it,  therefore,  is  not  to  be 
explained  on  the  ground  of  its  topical  application  to  the  diseased  surface. 
The  balsamic  medicines,  particularly  the  balsam  of  copaiba,  have  been 
given  for  the  same  purpose,  and  with  more  reason ;  but  clinical  observa- 
tion shows  not  much  benefit  to  be  derived  from  them.  The  subnitrate 
or  carbonate  of  bismuth  may  be  included  among  the  remedies  supposed 
to  act  by  coming  in  contact  with  the  affected  parts.  This  remedy  is  often 
beneficial  as  a  palliative,  the  dejections  becoming  less  frequent,  with  relief 
of  pain,  etc.,  under  its  use.  It  should  be  given  in  doses  of  from  20  to  30 
grains  three  or  four  times  dailj*.  Some  have  recommended  much  larger 
doses,  and,  given  almost  without  limit,  it  produces  no  deleterious  effects ; 
but  probably  all  the  benefit  to  be  derived  from  it  is  secured  by  the  doses 
just  stated.  Its  administration  in  enemas  has  been  advocated  in  this 
disease.  The  various  astringent  remedies  ai-e  to  be  tried  in  succession. 
Of  those  most  likely  to  be  useful,  the  following  may  be  mentioned :  tan- 
nic  or  gallic  acid,  alumen,  rhatnnia,  rubus  villosus  (blackberry-root),  and 
the  persulphate  or  pernitrate  of  iron.  Dr.  Beck,  of  Cincinnati,  recom- 
mends, as  a  valuable  remedy  in  both  acute  and  chronic  dysentery,  but 
especially  the  latter,  common  resin,  given  in  doses  of  a  scruple  or  more 
every  four  hours.1  He  states,  in  a  letter  to  the  author,  that  he  has  used 
this  remedy  in  his  practice,  with  much  success,  for  the  last  twelve  years. 
He  attributes  its  efficacy  to  its  local  action  on  the  diseased  membrane. 

In  so  far  as  the  dejections  are  controllable  by  the  foregoing  remedies, 
they  should  be  relied  upon  to  the  exclusion  of  opium,  because  they  will 
interfere  less  with  the  appetite  and  digestion.  Opiates,  however,  will  be 
required,  to  a  greater  or  less  extent,  in  conjunction  with  other  remedies. 
So  far  as  practicable  they  should  be  administered  by  the  rectum,  either  in 
enemas  (a  salt  of  morphia,  or  some  liquid  preparation,  contained  in  an 
ounce  of  mucilage  or  thin  starch-water),  or  in  suppositories.  The  lower 
part  of  the  rectum  should  be  examined  with  the  speculum,  and  appropriate 
topical  applications  made  if  ulcers  in  this  situation  be  discovered. 

The  treatment  relates,  secondly,  to  the  system.  In  relative  importance, 
the  general  take  precedence  of  the  local  measures.  The  surface  of  the  body 
should  be  well  protected  against  atmospheric  changes.  The  diet  should 
be  nutritious  but  bland,  articles  of  food  being  selected  which  do  not  leave 
much  indigestible  matter  to  pass  into  the  large  intestine.  Milk,  eggs,  and 
farinaceous  food  are  generally  best  suited,  but  in  some  cases  animal  food 

1  Cincinnati  Medical  and  Surgical  News,  edited  by  J.  C.  Beck,  M.D.,  July,  1863. 
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is  found  to  agree.  The  plan  of  diet  is  to  be  governed  by  experimental 
t  rials.  Tonic  remedies  and  alcoholic  stimulants  are  indicated  by  defective 
appetite  and  digestion.  Of  tonic  remedies,  quinia,  the  chalybeate  prepa- 
rations, the  mineral  acids,  and  the  bitter  infusions  are  generally  to  be 
employed  in  succession.  The  use  of  alcoholic  stimulants  is  to  be  regu- 
lated by  their  effects  in  individual  cases.  Moderate  out-of-door  exercise 
and  mental  recreation  are  important.  Change  of  climate  is  sometimes 
effectual  when  other  measures  prove  unavailing.  The  experience  of  the 
late  war  has  shown  the  happiest  effect  of  transferring  soldiers  to  northern 
hospitals  in  salubrious  rural  situations. 

Inflammation  and  Perforation  of  the  Caecum.     Fecal 

Abscess. 

Inflammation  of  the  caecum,  the  inflammation  limited  to  this  portion  of 
the  large  intestine,  constitutes  an  affection  called  typhlitis,  tuphlo-enteritis, 
or  caecili*.  Acute  inflammation  confined  to  the  caecum  is  not  of  frequent 
occurrence.  The  symptoms  are,  pain  and  tenderness  within  a  circum- 
scribed space  corresponding  to  the  situation  of  the  caecum,  with  vomiting, 
diarrhoea,  and  febrile  movement.  It  is  liable  to  be  confounded  with  phleg- 
monous  inflammation  connected  with  disease  of  the  vertebra,  renal  calculus, 
circumscribed  peritonitis  from  perforation  of  the  vermiform  appendix,  and, 
in  the  female,  inflammation  of  the  right  ovary.  Peritoneal  inflammation, 
limited  to  the  portion  of  peritoneum  covering  the  caecum,  may  accompany 
the  affection.  The  pain  and  tenderness  are  then  more  marked,  and  the 
caecum  is  distended  by  an  accumulation  of  gas,  the  peritoneal  inflammation 
producing  paralysis  of  the  muscular  tunic.  The  distension  sometimes  is 
so  great  that  this  portion  of  the  large  intestine  is  distinctly  seen  amd  felt 
through  the  abdominal  walls.  Diarrhoea  is  not  uniformly  present.  Ex- 
tension of  the  limbs  may  occasion  pain,  as  in  cases  of  general  peritonitis. 
The  cases  which  I  have  seen  have  terminated  in  recovery.  I  have  not 
met  with  perforation  followed  by  either  general  peritonitis  or  fecal  abscess 
in  a  case  of  acute  inflammation  of  the  caecum.  Subacute  or  chronic  in- 
flammation gives  rise  to  symptoms  less  distinctive.  It  may  occur,  and 
recovery  take  place  without  the  development  of  symptoms  denoting  an 
affection  of  importance ;  but  it  becomes  a  very  important  affection  in 
certain  cases  in  which  it  leads  to  ulceration  and  perforation  of  the  intestinal 
coats.  If  the  perforation  take  place  in  that  portion  of  the  caecum  not 
invested  with  the  peritoneum,  the  gaseous  and  other  contents  of  the  intes- 
tine, escaping  into  the  areolar  tissue,  give  rise  to  inflammation  which  may 
be  either  diffused  or  circumscribed,  in  the  latter  case  forming  an  abscess 
called  a  fecal  abscess.  If  diffused,  the  inflammation  may  extend  more  or 
less  over  the  abdominal  walls,  which  become  swelled,  pitting  on  pressure 
as  in  oedema,  with  a  feeling  of  crepitation  due  to  the  permeation  of  intes- 
tinal gas.  If  an  incision  be  made,  a  dark,sanious  liquid  escapes  with  gas 
emitting  an  intestinal  odor.  Under  these  circumstances,  a  fatal  result  is 
inevitable.  If,  however,  the  perforation  lead  to  a  circumscribed  abscess 
which  opens  externally,  gas  and  fecal  matter,  with  pus,  escape,  a  fistulous 
communication  with  the  intestine  is  established,  and  this  may  remain  per- 
manently, or  it  may  gradually  close  and  recovery  take  place.  Some  years 
since  I  met  with  a  medical  gentleman  who,  several  years  before,  had  caecitis 
with  perforation  and  fecal  abscess,  resulting  in  a  fistula  which  had  gradu- 
ally diminished,  and,  at  that  time,  had  nearly  closed,  intestinal  gas  having 
ceased  to  escape  for  many  months.  The  recovery,  in  this  case,  seemed  to 
IM-  nearly  complete.  Perforation  taking  place  through  the  portion  of  the 
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intestine  invested  with  the  peritoneum,  occasions  the  development  of  pe- 
ritonitis. Perforation  of  the  appendix  veriformis,  occurring  irrespective 
of  caecitis,  is  of  not  very  infrequent  occurrence,  and  will  be  noticed  in 
treating  of  peritonitis. 

From  an  analysis  of  thirty-two  cases  of  fecal  abscess,  Prof.  Roberts 
Bartholow  derives  the  following  conclusions  :l  In  the  majority  of  cases, 
perforating  ulcer  occurp  irrespective  of  the  presence  of  extraneous  bodies  ; 
it  was  attributed  to  the  latter  in  only  six  of  thirty-two  cases.  In  a  large 
majority  of  cases,  the  perforating  ulcer  selects  the  posterior  part  of  the 
gut.  Of  fourteen  cases,  in  two  only  did  the  ulcer  involve  the  portion  of 
the  bowel  covered  by  peritoneum.  Perforation  of  the  vermiform  appendix 
is  not  embraced  in  this  statement.  If  the  perforating  ulcer  be  situated  in 
the  part  covered  by  peritoneum,  general  peritonitis,  with  a  fatal  termina- 
tion, is  the  rule ;  but  circumscribed  peritonitis,  with  adhesions,  sometimes 
occurs,  and  fecal  abscess  is  the  result.  Perforation  of  the  appendix 
usually  leads  to  general  peritonitis.  Adhesions,  however,  sometimes  occur, 
perhaps  before  the  perforation  takes  place,  and  a  fecal  abscess,  without 
general  peritonitis,  may  be  a  result.  It  is  probable  that  suppurative  in- 
flammation of  the  sub-caecal  connective  tissue,  irrespective  of  either  per- 
foration or  of  prior  disease  of  the  caecum,  is  very  infrequent,  if  indeed 
it  ever  occurs.  In  cases  of  perforation  of  a  portion  of  the  caecum  not 
covered  by  peritoneum,  caused  by  a  foreign  body,  the  prognosis  is  favor- 
able. Recovery  takes  place  in  one-half  of  the  cases  of  perforation  of  a 
part  not  covered  by  peritoneum,  by  a  perforating  ulcer.  The  prognosis 
is  always  unfavorable  in  cases  of  perforation  of  the  appendix.  As  regards 
diagnosis,  fecal  abscess  is  to  be  discriminated  from  psoas  abscess,  abscess 
with  caries  of  pelvic  bones,  pelvic  cellulitis,  abscess  in  abdominal  Avail, 
and  di*ase  of  the  hip-joint.  Tympanitic  distension  and  crepitation  on 
pressure  due  to  the  presence  of  intestinal  gas  are  diagnostic  points. 

A  specimen  was  shown  to  the  NCAV  York  Pathological  Society,  by  Dr. 
Krackowitzer,  March,  1867,  in  which  the  vermiform  appendix  had  become 
attached  to  the  bladder  and  perforation  had  followed,  causing  a  vesico- 
intestinal  fistula.  The  first  evidence  of  this  was  the  appearance  of  a  lum- 
bricoid  worm  at  the  end  of  the  penis,  the  patient  then  being  eight  years 
of  age.  Subsequently  other  worms  were  discharged,  and  repeatedly  the 
seeds  of  fruit.  Most  of  the  urine  was  discharged  by  the  bowels.  The 
fistula  for  many  years  gave  but  little  inconvenience.  The  patient  served 
as  a  soldier  in  the  late  civil  war.  He  was  operated  upon  for  stone  in  the 
bladder  when  28  years  of  age,  and  died  five  days  after  the  operation,  the 
fistula  thus  having  existed  for  twenty  years.  A  similar  case  is  given  by 
Davaine  in  his  work  on  Entozoa. 

The  late  James  Jackson,  of  Boston,  in  his  admirable  work  entitled 
"  Letters  to  a  Young  Physician,"  describes  an  affection  underthe  name, 
"  a  painful  tumor  near  the  caecum."  As  this  name  implies,  pain  is  felt  in 
a  situation  near  the  caecum,  and  a  tumor  is  found  in  this  situation.  The 
pain  and  tumor  are  situated  on  a  horizontal  line  connecting  the  two  ante- 
rior superior  spinous  processes  of  the  ileum,  at  the  point  where  this  line 
intersects  the  right  margin  of  the  rectus  muscle  on  the  right  side.  The 
pain  is  sometimes  marked,  and  felt  especially  on  movements  of  the  body. 
The  tumor  is  oval,  and  is  quite  small.  It  is  not  superficial,  but  is  felt  on 
deep  pressure  through  the  abdominal  wall.  Marked  tenderness  on  pressure 
exists  within  a  circumscribed  space  over  the  tumor.  In  the  cases  detailed 
by  Dr.  Jackson,  the  pain  and  tenderness,  together  with  the  tumor,  slowly 

1  Vide  American  Journal  of  Medical  Sciences,  October,  1866. 
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disappeared  under  treatment  with  cathartics,  leeches,  a  blister  to  the  part, 
and  opium  to  relieve  pain.  Dr.  Jackson  confesses  his  inability  to  form 
an  opinion  as  to  the  precise  seat  and  character  of  this  affection.  I  will 
venture  the  conjecture  that  it  is  inflammation  of  the  mucous  membrane 
lining  the  appendix  vermiformis,  with  dilatation, either  from  the  products 
of  inflammation  or  fecal  matter,  the  inflammation  extending,  perhaps,  in 
some  cases,  more  or  less,  over  the  lining  membrane  of  the  ccecum.  Several 
cases  presenting  the  features  described  by  Jackson  have  fallen  under  my 
observation.  In  none  of  the  cases  which  I  have  observed  has  perforation 
taken  place,  and  none  have  ended  fatally. 
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Acute  Enteritis. 

TNFLAMMATION  of  the  mucous  membrane  of  the  small  intestines  is 
J_  designated  enteritis.  This  name,  signifying  inflammation  of  the  intes- 
tine, is  conventionally  restricted  in  its  application  to  inflammation  of  the 
small  intestine.  As  a  rule,  inflammation  is  limited  to  either  the  small  or 
large  intestine,  but  as,  exceptionally,  in  cases  of  epidemic  dysentery  the 
inflammation  extends  from  the  caecum  into  the  ileum,  so,  in  some  cases  of 
enteritis  the  inflammation  descends  into  the  colon.  Are  the  several  por- 
tions of  the  small  intestines  liable  to  be  inflamed  separately ;  in  other 
words,  may  ileitis,  jejunitis,  and  duodenitis  occur  as  separate  affections  ? 
There  is  ground  to  suppose  that  the  duodenum  may  be  inflamed  by  itself, 
or,  at  all  events,  duodenitis  has  certain  pathological  relations  which  render 
it  desirable  to  consider  it  as  a  distinct  affection,  but  it  is  impossible  to 
distinguish  clinically  jejunitis  and  ileitis. 

The  small  intestine  is  the  seat  of  a  highly  important  local  affection,  seated 
in  the  Peyerian  and  solitary  glands,  which  is  characteristic  of  typhoid 
fever.  It  is  also  the  seat  of  the  deposit  of  tubercle  in  a  certain  proportion 
of  the  cases  of  tuberculosis.  Exclusive  of  these  affections,  which  are  else- 
where considered,  acute  enteritis  is  a  rare  form  of  disease  after  infantile 
life.  It  belongs  among  the  affections  to  which  young  children  are  espe- 
cially prone.  Yet  examples  are  occasionally  met  with  in  practice,  occur- 
ring in  the  middle-aged  and  the  aged,  as  well  as  in  the  young.  Referring 
the  reader  to  works  which  treat  of  the  diseases  of  children  for  an  account 
of  this  disease  as  occurring  in  infantile  life,  it  will  require  but  a  brief  con- 
sideration. 

ANATOMICAL  CHARACTERS. — As  the  disease,  in  itself,  rarely  proves  fatal, 
the  opportunity  of  inspecting  the  appearances  after  death  is  not  often 
offered.  This  fact  shows  that  lesions  corresponding  to  those  in  fatal  cases 
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of  dysentery — ulcerations,  sloughing,  sphacelus — do  not  occur  in  enteritis. 
The  mucous  membrane  is  usually  more  or  less  reddened  ;  the  redness  is 
arborescent,  and  is  best  shown  by  an  examination  of  dried  specimens ;  the 
membrane  is  softened  and  thickened  ;  softening  of  the  submucous  tissue 
from  infiltration  also  occurs,  rendering  the  detachment  of  the  membrane 
easier  than  in  health  ;  ecchymoses  within  and  beneath  the  membrane  are 
sometimes  observed.  The  Peyerianand  solitary  glands  remain  unaffected. 
The  affected  surface  is  more  or  less  abundantly  coated  with  mucus.  The 
morbid  changes  are  either  limited  to  the  ileum  or  more  marked  in  this  por- 
tion of  the  small  intestine,  and  the  lower  part  of  the  ileum  is  usually  most 
affected. 

CLINICAL  HISTORY. — The  local  symptoms,  in  cases  of  acute  enteritis, 
are  pain,  tenderness  over  the  abdomen  on  pressure,  and  diarrhoea,  with 
nausea  and  vomiting.  The  pain  is  not  intense,  and  is  of  a  dull,  aching 
character,  with  exacerbations  in  which  it  resembles  the  pain  of  colic.  The 
pain  is  referred  to  the  umbilical  region.  The  tenderness  is  not  great. 
Slight  pressure  is  well  borne,  but  deep,  firm  pressure  occasions  more  or 
less  suffering.  The  tenderness  is  over  the  lower  part  of  the  ileum  and 
around  the  umbilicus.  Diarrhoea  is  generally,  if  not  alwaysvpresent.  It 
is  stated  by  Habershon  that  the  bowels  may  remain  constipated  through 
the  disease,  but  examples  are  probably  very  rare.  The  stools  are  more  or 
less  frequent,  and  in  character  they  are  loose  or  watery,  and  gelatinous 
from  mucus  intimately  mixed.  Tenesmus  does  not  exist  unless  inflamma- 
tion of  the  lower  part  of  the  larger  intestine  be  added.  The  dejections 
are  frequently  acrid,  producing  a  painful,  burning  sensation  in  their  pas- 
sage. Dysentery  is  sometimes  developed,  perhaps,  by  the  irritation  caused 
by  the  acrid  matter  contained  in  the  dejections.  Nausea  and  vomiting  are 
excited  sympathetically,  or,  in  some  cases,  perhaps,  from  an  extension  of 
the  inflammation  to  the  stomach. 

The  general  symptoms  usually  do  not  denote  great  constitutional  dis- 
turbance. The  febrile  movement  is  slight  or  moderate.  The  debility  is 
not  great,  but  sufficient  to  keep  the  patient  in  bed.  The  intellect  is  unaf- 
fected except  in  severe  cases,  when  delirium  may  occur,  together  with  tym- 
panites, hiccough,  and  symptoms  denoting  adynamia. 

The  duration,  in  favorable  cases,  is  brief,  convalescence  being  declared  in 
a  week  or  ten  days. 

PATHOLOGICAL  CHARACTER. — Excluding  enteritis  occurring  in  connec- 
tion with  typhoid  fever,  tuberculosis,  and  the  diseases  of  infancy,  the  dis- 
ease has  no  special  pathological  character.  It  is  a  simple  inflammation  of 
a  mucous  membrane.  It  very  rarely  occurs  save  as  a  sporadic  disease,  in 
this  respect  differing  from  dysentery.  It  differs  also  from  dysentery  in 
not  leading  to  the  destructive  lesions  of  the  affected  membrane  like  those 
which  occur  especially  in  the  epidemic  form  of  that  disease. 

CAUSATION. — The  susceptibility  of  the  mucous  membrane  of  the  small 
intestine  to  acute  inflammation,  after  infancy,  is  slight.  It  may  be  pro- 
duced by  excesses  in  the  use  of  stimulating  food  and  alcoholic  drinks,  by 
poisoning  with  acrid  substances,  and  by  the  use  of  drastic  purgatives.  It 
is  sometimes  attributable  to  the  action  of  cold  upon  the  body  when  heated 
and  perspiring.  Fatigue  and  debility  will  co-operate  with  these  causes. 
But,  like  inflammation  seated  in  other  parts,  it  may  be  developed  without 
any  appreciable  causation. 
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DIAGNOSIS. — Acute  enteritis  is  to  be  discriminated  from  dysentery,  gas- 
tritis, colic,  peritonitis,  and  typhoid  fever.  The  discrimination  from  dys- 
entery is  sufficiently  easy,  if  the  inflammation  be  limited  to  the  small 
intestine.  Assuming  that  the  local  symptoms  are  sufficient  to  denote  in- 
flammation somewhere  within  the  abdomen,  the  absence  of  the  character- 
istic dysenteric  evacuations,  of  tenesmus,  and  of  tenderness  in  the  tract  of 
the  colon,  suffices  to  exclude  dysentery.  The  only  room  for  doubt  is 
when  more  or  less  inflammation  of  the  large  intestine  is  superaddcd  to  the 
enteritis.  In  such  cases,  the  diagnosis  of  enteritis  is  to  be  based  on  the 
existence  of  the  symptoms  of  this  disease  for  some  days  prior  to  the  occur- 
rence of  the  symptoms  of  dysentery,  and  on  the  predominance  of  the  ente- 
ritic  symptoms.  The  cases  in  which  the  supervention  of  dysentery  renders 
this  differential  diagnosis  in  any  degree  difficult  are  extremely  rare. 

Nausea  and  vomiting,  if  unusually  prominent,  may  suggest  acute  gas- 
tritis. But  the  S3rmptoms  of  acute  gastritis  are  of  a  much  graver  character 
than  those  of  acute  enteritis,  and  they  point  distinctly  to  the  stomach  as 
the  seat  of  the  disease.  This  disease  may  generally  be  excluded  without 
difficulty.  The  two  diseases,  however,  may  be  combined.  The  inflamma- 
tion, in  some  cases,  perhaps,  extends  from  the  small  intestine  to  the  stom- 
ach ;  and,  in  cases  or  poisoning  with  acrid  substances,  the  local  effects  of 
the  latter  may  be  produced  within  the  small  intestine  as  well  as  in  the 
stomach. 

Colic  is  a  functional  affection  characterized  by  intense  pain,  without 
tenderness  or  febrile  movement,  and  is  oftencr  accompanied  by  constipa- 
tion than  diarrhoea.  These  points  are  sufficient  for  its  exclusion. 

As  regards  the  local  symptoms,  acute  enteritis  approximates  to  acute 
peritonitis  more  closely  than  to  any  other  affection.  But,  as  a  rule,  there 
is  a  marked  disparity  in  the  intensity  of  the  symptoms  in  these  two  affec- 
tions. The  pain,  tenderness,  and  tympanites  common  to  both,  are,  in  the 
great  majority  of  cases,  notably  greater  in  peritonitis.  Diarrhoea,  which 
is  the  rule  in  enteritis,  occurs  exceptionally  in  peritonitis.  Rigidity  of  the 
abdominal  muscles,  which  is  one  of  the  diagnostic  symptoms  of  peritoni- 
tis, is  wanting  in  enteritis.  Moreover,  the  constitutional  disturbance,  as 
denoted  by  frequency  of  the  pulse,  prostration,  etc.,  is  much  greater  in 
peritonitis.  Attention  to  these  points  renders  the  differential  diagnosis, 
in  most  cases,  sufficiently  easy. 

The  abdominal  symptoms  in  typhoid  fever  may  lead  the  physician  to 
suppose  that  disease  to  be  simply  enteritis ;  and,  on  the  other  hand,  a  pri- 
mary enteritis  may  be  supposed  to  be  typhoid  fever.  Typhoid  fever  is  to 
be  excluded  by  the  absence  of  the  diagnostic  symptoms  which  attend  its 
slow  development,  and  its  progress,  viz.,  cephalalgia,  epistaxis,  bronchitis, 
the  rose  eruption,  and  mental  aberration.  Moreover,  the  adynamic  symp- 
toms in  typhoid  fever  are  generally  greater  than  in  simple  acute  enteritis, 
while  the  enteric  symptoms  are  less  marked. 

PROGNOSIS. — Acute  enteritis,  after  infancy,  in  the  majority  of  cases,  is 
not  a  disease  of  great  gravity.  If  it  be  not  associated  with  any  other  im- 
portant affection,  and  the  patient  be  not  of  feeble  constitution,  a  favorable 
prognosis  may  generally  be  entertained.  The  disease,  however,  sometimes 
ends  fatally.  This  is  to  be  apprehended  when  the  pulse  becomes  feeble 
and  frequent,  the  prostration  marked  and  delirium  is  developed,  the  local 
symptoms  persisting.  The  mode  of  dying  is  by  slow  asthenia,  as  in  cases 
of  dysentery. 

TREATMENT. — The  indications  for  treatment  may  be  embraced  in  a  few 
25 
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words.  An  efficient  purgative  is  generally,  at  first,  advisable.  Afterward, 
opium  in  some  form  is  to  be  given  sufficiently  to  relieve  pain  and  diarrhoea. 
It  may  be  administered  by  either  the  mouth  or  rectum,  or,  alternately,  in 
both  modes.  It  is  to  be  given  in  doses  proportionate  to  the  urgency  of 
the  symptoms,  and  graduated  according  to  its  effects.  Fomentations  over 
the  abdomen  by  means  of  poultices,  the  water  dressing,  or  spongio-piline, 
are  useful.  Moderate  stimulation  of  the  surface  of  the  abdomen  by  sinap- 
isms or  liniments  is  appropriate.  General  or  local  depletion  by  blood- 
letting is  very  rarely,  if  ever,  called  for.  Mercury,  as  an  alterative  remedy, 
or  given  to  "  improve  the  secretions,"  is  not  to  be  recommended.  The 
supporting  treatment  is  indicated  in  proportion  to  the  duration  of  the  dis- 
ease and  the  tendency  to  failure  of  the  vital  powers.  The  diet  at  first 
should  be  restricted  and  bland ;  but  alimentation  is,  of  course,  important 
if  supporting  measures  be  indicated. 

Subacute  and  Chronic  Enteritis. 

Chronic  enteritis,  save  as  connected  with  tuberculosis,  is  much  more  in- 
frequent after  infancy  than  the  acute  form  of  the  disease.  The  symptoms 
are  the  same  as  in  acute  enteritis,  but  less  marked.  Anodyne  and  astrin- 
gent remedies  are  indicated,  with  moderately  revulsive  applications  to  the 
abdomen,  tonic  remedies,  and  a  nutritious  but  carefully  regulated  diet. 

Subacute  enteritis,  not  becoming  chronic,  is  of  frequent  occurrence, 
arising  either  from  dietetic  errors  or  an  arrest  of  digestion  by  exposure  to 
cold,  over-exertion,  etc.  It  is  not  easy  to  distinguish,  practically,  cases 
of  transient  subacute  enteritis  from  cases  of  functional  diarrhoea ;  nor  is 
it  of  much  practical  consequence  to  make  this  discrimination,  since  the 
indications  for  treatment  in  either  case  do  not  materially  differ,  embracing 
mild  purgation,  followed  by  anodyne  remedies  and  regulation  of  the  ingesta. 
Enteritis,  acute,  subacute,  and  chronic,  is  described  by  some  authors  under 
the  name  intestinal  catarrh.  Here,  as  in  other  connections,  the  term 
catarrh  is  not  adopted,  inasmuch  as  it  seems  to  be  superfluous,  and  its  use 
leads  to  confusion.  Authors  who  treat  at  length  of  intestinal  catarrh, 
embrace  under  this  head  cases  which  I  shall  notice  in  connection  with 
diarrhoea  and  intestinal  dyspepsia. 

ACUTE  GASTRITIS. 

A  remarkable  change  has  taken  place  within  the  last  quarter  of  a  cen- 
tury in  the  opinions  of  physicians  respecting  the  occurrence  of  acute  in- 
flammation of  the  stomach.  It  was  formerly  supposed  to  occur  frequently. 
According  to  Broussais,  whose  doctrines,  for  a  time,  were  accepted  by 
many,  inflammation  of  the  mucous  membrane  of  the  stomach  and  small 
intestine  (gastro-enteritis),  constitutes  the  disease  in  all  the  essential  fevers, 
and  exists  in  most,  if  not  all,  cases  in  which  symptomatic  fever  becomes 
developed.  Reasoning  a  priori,  it  would  seem  that  gastritis  must  be  a 
frequent  disease.  This  would  be  inferred  from  the  quantity  of  ingesta 
which  this  organ  daily  receives,  the  various  stimulating  and  irritating  sub- 
stances which  enter  into  the  alimentary  supplies,  its  great  functional 
activit3r,  the  alternations  during  and  between  the  acts  of  digestion  as  regards 
the  quantity  of  blood  which  it  contains,  and  its  extensive  glandular  ar- 
rangement. But  late  pathological  and  clinical  researches  have  shown  that 
acute  inflammation  in  this  situation  is  one  of  the  rarest  of  diseases.  Its 
existence  as  a  spontaneous  disease  has  even  been  denied.  It  is  developed 
spontaneous^ ,  but  so  infrequently  that  many  physicians  of  long  experi- 
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enco  linvc  never  met  with  an  example  of  it.  Yalleix  was  able  to  collect 
only  seventeen  authenticated  cases  for  analysis.1  What  is  known  of  the 
disease  is  chiefly  derived  from  cases  in  which  it  has  been  produced  trau- 
matically,  that  is,  by  the  direct  contact  of  acrid  or  corrosive  poisons.  It 
should  be  added  that  the  term  acute  gastritis  is  understood  to  denote  gas- 
tric inflammation  of  such  intensity  as  to  place  life  in  imminent  danger. 
A  s  will  be  seen  in  treating  of  subacute  gastritis,  the  inflammation  in  some 
east's  of  the  latter  affection  approximates  closely  to  acuteness^and,  in  fact, 
the  line  of  demarcation  between  acute  and  subacute  gastritis  is  fixed  some- 
what arbitrarily.  Acute  gastritis,  as  here  considered,  embraces  only  the 
most  severe  of  the  cases  included  by  recent  French  and  German  authors, 
e.  #.,  Nieineyer  and  Jaccoud,  under  the  name  acute  gastric  catarrh. 

ANATOMICAL  CHARACTERS. — If  the  disease  destroy  life  quickly,  as  it 
sometimes  does,  marked  redness,  arborescent  and  punctiform,  may  consti- 
tute the  chief  morbid  appearance.  This  appearance,  however,  may  be  pro- 
duced by  hyperaemia  incident  to  venous  obstruction  arising  from  lesions 
of  the  liver  or  heart,  or  of  both  organs.  It  is  to  be  taken  as  evidence  of 
inflammation  when  the  hypersemia  is  limited  to,  or  especially  marked  in, 
the  stomach ;  when  it  is  not  associated  with  hepatic  or  cardiac  lesions,  and 
when  the  symptoms  of  gastritis  had  existed  during  life.  If,  however,  life 
be  not  quickly  destroyed,  in  conjunction  with  the  redness,  the  mucous 
membrane  and  submucous  tissue  are  notably  softened,  this  change  being 
observed  in  situations  where  it  is  not  attributable  to  the  action  of  the  gastric 
juice.  The  mucous  membrane  is  thickened,  and  the  surface  is  usually 
covered  with  an  abundance  of  mucus.  The  organ  is  contracted.  The  rugae 
are  few  or  wanting.  If  the  disease  have  been  produced  by  a  caustic  poison, 
such  as  some  one  of  the  corrosive  acids,  cyanide  of  mercury,  etc.,  portions 
of  the  membrane  which  have  come  into  contact  with  the  poison  present 
either  eschars  or  ulcerations  following  the  separation  of  sloughs.  The 
destruction  of  tissue  may  not  be  limited  to  the  mucous  membrane,  but 
may  extend  to  all  the  coats,  leading  sometimes  to  perforation.  The  inflam- 
mation in  cases  of  poisoning  by  the  essential  oils,  or  by  any  of  the  acrid 
poisons,  is  sometimes  accompanied  by  diphtheritic  exudation.  In  cases 
of  poisoning,  the  action  of  the  irritant  or  caustic  substance  ingested  occa- 
sions more  or  less  inflammation  and  perhaps  sphacelation  within  the  pha- 
rynx and  oesophagus.  The  inflammation  in  cases  of  acute  gastritis  may 
extend  into  the  duodenum. 

CLINICAL  HISTORY. — Acute  gastritis  gives  rise  to  intense  pain  of  a 
burning  character,  referred  to  the  epigastrium,  together  with  a  painful 
sense  of  constriction,  the  pain  shooting  into  the  chest.  The  pressure  of 
the  diaphragm  upon  the  stomach  in  inspiration  increases  the  pain,  and 
hence  the  breathing  may  be  costal,  and  the  number  of  respirations  per 
minute  is  increased.  Nausea  and  vomiting  are  prominent  symptoms.  In 
some  cases  the  stomach  is  intolerant  of  water  or  the  blandest  liquids,  even 
in  very  small  quantities.  The  vomited  matter  is  muco-serous,  of  a  green- 
ish color,  the  presence  of  bile  being  evident  from  the  bitter  taste,  and  not 
infrequently  it  is  sanguinolent.  The  acts  of  vomiting  occasion  great  suf- 
fering. The  thirst  is  frequently,  but  not  always,  intense.  The  desire  for 
cold  water  is  sometimes  so  irresistible,  that  the  patient  is  not  deterred  from 
drinking  it  by  the  painful  acts  of  vomiting  which  it  provokes.  Tender- 
ness on  pressure  over  the  epigastrium  is  marked.  The  pulse  is  more  or 

1  Guide  du  Medecin  Practicien. 
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less  frequent  and  small.  The  temperature  of  the  skin  is  moderately,  and 
sometimes  considerably,  raised.  The  bowels  are  constipated  except  in 
cases  of  poisoning.  Dysphagia  and  aphonia  are  occasional  symptoms. 
The  tongue  presents  no  special  morbid  appearances.  The  mind  is  de- 
pressed, and  the  expression  is  anxious  and  haggard.  If  life  be  not  speedily 
destroyed,  and  the  disease  run  on  to  a  fatal  termination,  vomiting  of  black, 
grumous,  coffee-ground  matter  is  likely  to  occur.  Toward  the  close  of  life 
the  contents  of  the  stomach  are  ejected  by  acts  of  regurgitation  rather  than 
by  vomiting.  The  prostration  becomes  extreme.  Hiccough  occurs.  The 
pulse  becomes  very  frequent  and  thready.  Coldness  of  the  surface  is 
marked.  The  mode  of  dying  is  by  asthenia.  The  career  of  the  disease  is 
rapid.  Data  are  not  available  for  determining  the  average  duration.  In 
fatal  cases,  death  takes  place  usually  within  a  few  days ;  and  it  takes  place 
in  some  cases  within  twenty-four  hours,  being  produced  in  such  cases 
apparently  by  shock.  In  a  case  reported  by  Dr.  T.  C.  Finnell,  at  a  meet- 
ing of  the  New  York  Pathological  Society,  in  which  a  young  girl  took  for 
self-destruction  an  infusion  made  by  steeping  in  warm  water  a  box  of 
lucifer  matches,  death  took  place  in  six  hours.  If  the  disease  end  in  re- 
covery, improvement  in  all  the  symptoms  takes  place  slowly;  convales- 
cence is  gradual,  and  the  inflammation  may  persist  in  a  chronic  form.  In 
cases  of  gastritis  produced  by  the  corrosive  poisons,  if  perforation  of  the 
stomach  occur,  the  symptoms  of  peritonitis  are  added.  In  a  case  of  spon- 
taneous acute  gastritis  which  came  under  my  observation,  slight  jaundice 
occurred  toward  the  close  of  life.  The  examination,  after  death,  in  this 
case,  showed  that  the  inflammation  extended  into  the  duodenum. 

PATHOLOGICAL  CHARACTER. — The  stomach,  aside  from  its  office  as  a 
receptacle  of  the  ingesta,  is  to  be  regarded  as  a  glandular  organ,  furnish- 
ing daily  a  large  quantity  of  an  important  secretion — the  gastric  juice.  In 
its  reluctance,  so  to  speak,  to  take  on  acute  inflammation  from  the  internal 
and  inappreciable  causes  which  give  rise  to  the  so-called  spontaneous  in- 
flammations in  other  situations,  it  resembles  other  glands,  such  as  the  liver, 
pancreas,  kidneys.  In  the  extremely  rare  instances  in  which  acute  inflam- 
mation is  spontaneously  developed  in  this  situation,  it  does  not  differ  in 
pathological  character  from  acute  inflammation  seated  elsewhere  in  a 
mucous  structure.  The  gravity  of  the  disease  depends  on  the  physiologi- 
cal relations  of  the  stomach.  Acute  gastritis  produced,  traumatically,  by 
the  action  of  caustic  or  irritant  poisons,  is  developed  like  inflammation 
from  the  action  of  the  same  local  causes  in  other  situations. 

CAUSATION. — Exclusive  of  the  action  of  irritant  and  corrosive  poisons, 
it  is  difficult  to  say  what  causes  may  give  rise  to  acute  gastritis.  It  may 
be  produced  by  excessive  indulgence  in  alcoholic  drinks,  especially  when 
taken  without  food,  but  the  alcohol  in  these  cases  doubtless  acts  as  a  local 
irritant.  The  same  remark  will  apply  to  the  over-ingestion  of  highly 
stimulating  food.  Various  causes  mentioned  by  writers,  such  as  copious 
libations  of  cold  water,  intense  moral  emotions,  were  supposed  to  produce 
the  disease  in  cases  in  which  the  diagnosis  was  based  upon  insufficient 
ground.  In  a  well-marked  case  which  has  fallen  under  my  observation, 
the  patient  was  an  habitual  drinker,  but  the  attack  was  not  referable  to  a 
debauch.  The  patient  attributed  the  disease  to  lying  in  a  cold  cellar.  In 
this  case,  the  evidence  of  the  disease  was  based  on  the  appearance  after 
death,  as  well  as  the  clinical  history.  I  have  known  the  disease  to  follow 
a  debauch,  and  prove  rapidly  fatal. 
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DIAGNOSIS. — The  symptoms  of  acute  gastritis  are  strongly  diagnostic. 
There  is  greater  probability  of  the  disease  being  incorrectly  supposed  to 
exist,  than  of  its  being  mistaken,  \vhen  existing,  for  other  diseases.  Vomit- 
ing, however  frequent  and.  persisting,  is  never  alone  sufficient  evidence  of 
gastritis.  I  have  known  a  case  of  chronic  meningitis  with  few  symptoms 
referable  to  the  head,  but  with  persistent  vomiting,  to  be  treated  for  acute 
gastritis,  and  the  error  not  discovered  prior  to  the  autopsy.  Peritonitis, 
if  accompanied  with  vomiting,  may  assume  an  appearance  of  gastritis,  but 
the  diffusion  of  tenderness  over  the  abdomen,  the  tympanitic  distension, 
and  the  rigidity  of  the  abdominal  muscles,  generally  suffice  for  this  differ- 
ential diagnosis.  Dr.  Stokes  has  known  gastritis  to  be  mistaken  for  pneu- 
monitis,  but  physical  exploration  of  the  chest  should  enable  the  physician 
to  detect  or  exclude  the  latter  affection.  The  author  just  named  enforces 
the  danger  of  overlooking  gastritis  developed  after  a  debauch.  I  can  tes- 
tify, from  my  own  experience,  to  this  liability  to  error.  Many  years  ago, 
in  hospital  practice,  my  attention  was  called  to  a  patient  who  had  been 
drinking  to  excess,  and  who  was  supposed,  without  close  examination,  to 
be  affected  with  incipient  delirium  tremens.  On  my  visit  the  following 
day,  the  case  had  ended  fatally,  and  an  examination  after  death  revealed 
the  existence  of  acute  gastritis. 

With  a  view  to  appropriate  treatment,  and,  also,  in  a  medico-legal  point 
of  view  in  certain  cases,  it  is  desirable  to  determine  from  the  symptoms, 
whether  acute  gastritis  be  attributable  to  poison.  This  is  always  to  be 
suspected,  owing  to  the  great  infrequency  of  the  disease  as  otherwise  pro- 
duced. Burning  in  the  throat  is  complained  of,  if  a  caustic  or  corrosive 
poison  have  been  taken,  and  the  local  action  of  the  poison  may  be  seen  in 
the  mouth  and  fauces.  The  matters  vomited  contain  blood  earlier  and 
in  larger  quantity,  as  a  rule,  if  the  gastritis  be  due  to  a  poison.  Diarrhoaa 
is  more  apt  to  occur  in  cases  of  poisoning.  If  caused  by  a  poison,  the 
disease  is  developed  suddenly,  and  inquiry  is  to  be  made  to  ascertain  if 
the  sudden  development  were  not  immediately  preceded  by  a  meal  or  the 
ingestion  of  something  in  the  way  of  food  or  drink. 

Gastralgia  was  formerly  confounded  with  gastritis.  The  paroxysmal 
occurrence  of  pain,  or  its  increase  forming  marked  exacerbations,  the  ab- 
sence of  febrile  movement,  the  occurrence  of  vomiting  in  some  cases  only, 
the  absence  of  tenderness  on  pressure,  and  the  ability  to  take  food  some- 
times with  relief  of  the  pain,  sufficiently  characterize  the  former  affection 
as  neuralgic. 

PROGNOSIS. — The  opinions  of  different  writers  differ  respecting  the 
gravity  of  this  disease  when  it  is  idiopathic.  As  it  is  only  within  a  few 
years  that  the  diagnosis  has  been  placed  on  a  correct  basis,  and  the  disT 
ease  being  so  infrequent,  the  number  of  reported  cases  is  not  sufficient  for 
determining  the  rate  of  mortality.  It  is  undoubtedly  a  disease  of  great 
gravity.  It  may  destroy  life  quickly,  within  a  few  hours,  the  mode  of 
dying  being  by  rapid  asthenia  or  shock.  These  cases,  however,  are  ex- 
ceptional. The  mode  of  dying  is  generally  by  slow  asthenia. 

When  the  disease  is  due  to  the  action  of  an  irritant  or  corrosive  poison, 
the  danger  will  depend,  other  things  being  equal,  on  the  amount  of  local 
injury.  Death  in  these  cases  sometimes  takes  place  within  a  few  hours 
by  rapid  asthenia  or  shock,  dependent,  not  so  much  on  the  amount  of 
local  injury,  as  on  the  inability  of  the  system  to  tolerate  it.  In  some  in- 
stances life  is  prolonged  for  several  days,  although  the  local  injury  be  very 
great.  A  striking  illustration  of  this  fact  is  afforded  by  the  case  of  a  man 
who,  at  the  burning  of  the  Eddy  stone  Lighthouse  in  1755,  swallowed  a 
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quantity  of  molten  lead,  which  accidentally  dropped  into  his  mouth  when 
looking  upwards  to  observe  the  progress  of  the  fire.  This  patient  lived 
for  several  days,  and,  after  his  death,  a  lump  of  lead,  weighing  7  ounces, 
5  drachms,  and  8  grains,  was  taken  from  the  stomach.1 

TREATMENT. — The  indications  for  bloodletting  are  rarely,  if  ever,  pre- 
sent in  this  disease.  Bearing  in  mind  that  the  danger  is  from  asthenia, 
and  that  life  is  sometimes  quickly  destroyed,  it  may  fairly  be  doubted  if 
the  abstraction  of  blood  is  in  any  case  admissible.  The  first  and  most . 
important  object  in  the  treatment  is  to  secure  for  the  inflamed  organ  as 
much  rest  as  possible.  With  reference  to  this  object,  the  less  of  anything 
introduced  into  the  organ  the  better.  To  allay  intense  thirst,  small  pieces 
of  ice  may  be  swallowed,  or  iced  water  taken  often,  in  a  very  small  quan- 
tity at  a  time.  The  physician  should  resist  the  temptation  to  try  in  suc- 
cession the  host  of  remedies  to  allay  vomiting,  all  of  which  will  be  likely 
to  aggravate  this  distressing  symptom.  It  is  desirable  to  administer 
opiates  in  order  to  quiet  the  stomach  and  render  the  sj-stem  more  tolerant 
of  the  disease.  The  salts  of  morphia  placed  dry  upon  the  tongue  may  be 
tried,  and,  if  vomiting  be  provoked  by  this  mode  of  administration,  they 
may  be  sprinkled  over  a  vesicated  surface,  or  administered  hypodermically, 
or  some  form  of  opiate  given  per  enema.  Fomentations  or  a  small  blister 
may  be  applied  over  the  epigastrium.  Cathartics  are  inadmissible  for  the 
same  reason  that  Cayenne  pepper  would  be  an  inappropriate  topical  appli- 
cation to  an  inflamed  eye.  The  bowels  may  be  moved  by  stimulating 
enemas.  Mercury,  either  in  large  or  small  doses,  is  not  indicated  more 
than  in  a  case  of  an  extensive  burn  or  scald  of  the  integument.  The  im- 
portunities of  the  patient  for  an  emetic  are  to  be  resisted.  He  may  have 
a  feeling  as  if  the  stomach  were  distended,  or  as  if  there  were  an  accumu- 
lation there  aggravating  his  distress.  This  feeling  arises  from  the  inflamed 
state  of  the  membrane,  as  tenesmus  is  incident  to  inflammation  of  the 
rectum. 

Jf  the  symptoms  denote  a  tendency  to  death  from  asthenia,  the  powers 
of  the  system  are  to  be  supported.  The  stomach,  however,  will  not  bear 
alcoholic  stimulants  and  concentrated  nourishment.  These  are  to  be  in- 
troduced into  the  rectum  in  quantities  proportionate  to  the  urgency  of  the 
symptoms.  If,  on  the  other  hand,  the  progress  of  the  disease  be  favor- 
able, and  supporting  treatment  be  not  urgently  called  for,  bland  nourish- 
ment may  be  cautiously  ingested  when  the  improvement  in  the  symptoms 
renders  it  probable  that  food  will  be  retained.  Milk,  with  the  addition  of 
lime  water,  will  be  likely  at  first  to  be  best  borne,  given  in  small  quantities 
at  short  intervals.  Other  forms  of  food  may  be  gradually  added.  After 
the  inflammation  has  disappeared,  the  stomach  will  be  left  in  an  atonic 
condition,  and  remedies  of  a  tonic  character  may  be  indicated  during  con- 
valescence. If  the  acute  end  in  the  chronic  form  of  inflammation,  the 
treatment  due  to  chronic  gastritis  is  to  be  employed. 

Acute  gastritis  caused  by  the  acrid  or  corrosive  poisons  is  to  be  treated 
after  the  plan  just  stated,  with  the  addition  of  measures  having  reference 
to  the  evacuation  and  neutralization  of  the  poisonous  substance.  Emetics 
are  to  be  promptly  given,  and  if  they  fail  to  act  efficiently,  the  stomach- 
pump  is  to  be  resorted  to,  provided  the  poison  be  one  which  can  be 
ejected.  Arsenic,  corrosive  sublimate,  alcohol,  antimony,  cantharides, 
copper,  phosphorus,  together  with  a  great  number  of  vegetable  irritants, 
such  as  capsicum,  gamboge,  croton  oil,  etc.,  may  be  expelled  from  the 

1  Aitken,  op.  cit.,  vol.  ii. 
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stomach ;  but,  if  any  of  the  corrosive  acids  have  been  taken,  reliance  must 
be  placed  on  the  prompt  administration  of  antidotes.  Antidotes  are  also 
to  be  given  after  the  employment  of  emetics  or  the  stomach-pump  to  effect 
the  removal  of  acrid  poisons.  For  details  respecting  the  management  of 
cases  of  poisoning,  the  reader  is  referred  to  works  which  treat  of  toxico- 
logy.1 I  shall  simply  subjoin,  for  the  convenience  of  the  practitioner,  an 
enumeration  of  the  antidotes  for  the  more  important  of  the  poisons  which 
act  locally  upon  the  stomach. 

Arsenical  Preparations :  The  hydrated  sesquioxide  of  iron  is  the  special 
antidote.  It  should  be  recently  prepared,  and  given  in  large  quantity. 
If  this  preparation  be  not  immediately  available,  the  sesquioxide  or 
common  red  oxide  of  iron  (crocus  martis)  may  be  given  in  its  stead. 
Bouchardat  advises  to  combine  with  the  preparation  of  iron,  magnesia, 
in  order  to  promote  the  passage  of  the  iron  from  the  stomach  into  the 
intestines. 

Corrosive  Sublimate  and  other  Salts  of  Mercury :  The  most  reliable 
antidote  is  albumen,  and  the  white  of  eggs  is  the  best  and  most  available 
article. 

Salts  of  Copper :  Albumen  is  an  antidote.  Iron  reduced  by  hydrogen 
and  the  hydrated  persulphate  of  iron  are  said  to  be  antidotal,  by  Bouchar- 
dat, both  to  the  salts  of  mercury  and  copper. 

Tartar  Emetic :  Substances  containing  tannin  in  abundance,  and  mag- 
nesia. 

Nitrate  of  Silver :  Chloride  of  sodium. 

Mineral  Acids :  Magnesia  or  chalk  mixed  with  water  or  milk ;  the  alka- 
line carbonates  or  soap. 

Oxalic  Acid  :  Magnesia,  chalk ;  whiting  or  plaster  scraped  from  the 
wall  of  an  apartment  may  be  given,  mixed  with  water.  Alkalies  are  not 
to  be  given. 

Ammonia  :  Yinegar  or  any  of  the  vegetable  acids. 

Potassa  and  Soda :  The  same. 

SUBACUTE  GASTRITIS. 

Subacute  gastritis,  not  becoming  chronic,  but  of  transient  duration, 
occurs  not  infrequently.  It  is  not  easy  to  say  with  positiveness  how  fre- 
quently it  occurs,  because  practically  it  is  difficult  to  fix  the  line  of  de- 
marcation between  slight  inflammation  and  merely  functional  disturbance 
in  this  situation.  Subacute  gastritis  doubtless  enters  into  certain  cases 
of  the  affection  which  will  be  noticed  in  connection  with  functional  disorder 
of  the  stomach,  under  the  name  acute  dyspepsia.  Subacute  as  well  as 
acute  inflammation,  when  not  involving  diphtheritic  exudation,  is  called 
by  some  authors  catarrh  or  catarrhal  inflammation  of  the  stomach.  The 
term  catarrh,  however,  is  superfluous  here  as  in  other  applications.  It  is 
to  be  noted  that  the  secretion  of  mucus,  in  more  or  less  abundance,  is  a 
physiological  event  in  connection  with  hyperaemia  during  stomach  diges- 
tion. In  this  respect  the  gastric  mucous  membrane  differs  from  mucous 
membranes  in  other  situations ;  the  latter,  as  a  rule,  do  not  secrete  mucus 
in  abundance  except  in  abnormal  conditions.  Subacute  inflammation  of 
the  stomach  is  much  more  frequent  in  infants  and  young  children  than  in 
the  after  periods  of  life.  As  here  considered,  reference  will  be  had  chiefly 
to  the  affection  occurring  subsequently  to  the  period  of  infancy. 

The  degree  of  inflammation  in  different  cases  of  subacute  gastritis  varies, 

1  Taylor  on  Poisons  may  be  consulted  for  this  purpose. 


392  SUBACUTE    GASTRITIS. 

being  either  slight,  moderate,  or  considerable,  as  evidenced  by  the  local 
and  general  symptoms.  Inasmuch  as  it  never  proves  fatal  per  se,  the  op- 
portunity of  observing  the  morbid  appearances  post  mortem  is  rarely 
offered.  There  is  doubtless  more  or  less  redness  from  hypersemia  or  con- 
gestion of  the  mucous  membrane,  but  this  may  measurably  or  entirely 
disappear  after  death.  The  quantity  of  mucus  is  morbidly  increased, 
and  the  contents  of  the  stomach  may,  in  consequence,  have  an  alkaline 
reaction.  The  membrane  is  more  or  less  thickened  and  softened,  but  it  is 
difficult  to  determine  to  what  extent  the  latter  may  be  due  to  cadaveric 
change. 

The  local  and  general  symptoms  are  marked  according  to  the  intensity 
of  the  inflammation.  In  cases  in  which  the  inflammation  is  slight  or  mode- 
rate, the  appetite  is  impaired  but  not  lost.  The  ingestion  of  food  is  fol- 
lowed by  uneasiness  or  distress  referred  to  the  epigastrium,  and  by  symp- 
toms denoting  indigestion,  namely,  flatulency,  eructations,  etc.  Thirst  is 
a  symptom  which  is  constant  and  is  more  or  less  frequent.  Tenderness 
over  the  epigastrium  and  a  furred  or  coated  tongue  are  other  symptoms. 
The  urine  is  high-colored  and  loaded  with  the  urates.  In  some  cases  there 
is  constipation,  and  in  other  cases  diarrhoea,  the  latter  being  due  to  intes- 
tinal indigestion.  Pain  in  the  head  is  a  frequent,  and  sometimes  a  pro- 
minent symptom ;  and  when  connected,  as  it  frequently  is,  with  nausea,  it 
is  commonly  known  as  "  sick  headache."  There  may  be  slight  febrile 
movement,  but  it  is  frequently  or  generally  wanting,  except  after  the 
ingestion  of  food  or  stimulants. 

When  transient  febrile  movement  is  not  thus  produced,  the  pulse  is 
usually  feeble,  and  the  extremities  are  apt  to  be  cold.  There  is  more  or 
less  general  debility,  but  the  sense  of  weakness  exceeds  the  actual  reduc- 
tion of  strength.  The  spirits  are  depressed,  and  the  suffering  may  be 
considerable  from  malaise  without  any  definite  location  of  pain  or  distress. 

This  is  a  sketch  of  a  class  of  cases  which  the  practitioner  meets  with 
frequently,  and  which,  together  with  cases  of  the  affection  to  be  considered 
in  another  chapter  under  the  name  acute  dyspepsia,  is  popularly  known 
as  a  "  bilious  attack." 

If  the  gastric  inflammation  be  greater,  approximating  in  intensity  to 
acute  gastritis,  the  local  and  general  symptoms  are  much  more  marked. 
There  is  suffering  from  gastric  distress,  and  sometimes  from  a  dull,  ob- 
tuse pain  in  the  region  of  the  stomach.  The  epigastric  tenderness  is  often 
considerable,  anorexia  is  complete,  with  loathing  of  food  and  nausea. 
Vomiting  is  apt  to  be  a  prominent  symptom.  Mucus  is  vomited  in  abun- 
dance ;  and,  if  the  efforts  of  vomiting  be  prolonged,  bile  is  rejected.  The 
patient  experiences  a  temporary  sense  of  relief  after  vomiting.  He  has  a 
feeling  as  if  the  stomach  were  distended,  and  he  is  led  to  provoke  and 
assist  acts  of  vomiting  by  voluntary  efforts  with  the  idea  that  if  the  con- 
tents of  the  stomach  were  effectually  discharged  the  relief  would  be  per- 
manent. This  feeling  arises  from  the  inflamed  condition  of  the  membrane, 
and  is  analogous  to  the  sensation  connected  with  tenesmus  in  dysentery. 
Thirst  is  apt  to  be  urgent,  and  cold  drinks  are  craved.  The  tongue  is 
coated  at  first,  but,  in  the  course  of  the  affection,  it  may  become  clean  and 
reddened.  Either  constipation  or  diarrhoea  may  exist.  There  is  more 
or  less  febrile  movement,  with  evening  exacerbations,  as  shown  by  the 
pulse  and  axillary  temperature  ;  the  latter,  however,  rarely  exceeds  100° 
Fahr.  Chilly  sensations  and  rigors  are  common,  continuing  for  a  few 
seconds  and  recurring  irregularly.  Cephalalgia  is  generally  marked,  and 
in  some  cases  is  accompanied  by  a  sense  of  tension,  or  a  feeling  as  if  the 
head  would  break.  The  debility  is  such  that  the  patient  keeps  the  bed. 
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There  is  often  a  sense  of  great  prostration,  with  depression  of  spirits  and 
sometimes  a  notable  degree  of  mental  apathy.  In  cases  of  maximum 
severity,  subacute  gastritis  so  closely  approximates  to  acute  gastritis  that 
there  is  scarcely  a  well-marked  line  of  division  between  the  two  forms  of 
the  disease.  It  has  been  usual  to  embrace  under  the  name  acute  gastritis, 
only  cases  in  which  the  intensity  of  the  disease  is  such  that  life  is  in  im- 
minent peril ;  whereas,  in  the  severest  cases  of  subacute  gastritis,  the 
prognosis  is  always  favorable.  This  distinction,  it  must  be  confessed,  is 
somewhat  arbitrary,  and  its  strict  pathological  propriety  is  perhaps  ques- 
tionable. 

In  cases  of  subacute  gastritis  with  considerable  febrile  movement,  the 
disease  is  sometimes  called  "gastric  fever."  As  the  fever  is  symptomatic, 
or  secondary  to  the  gastric  inflammation,  there  is  the  same  impropriety 
in  using  the  term  gastric  fever  as  in  calling  pneumonitis  "  lung  fever." 

Subacute  gastritis,  if  the  inflammation  be  slight  or  moderate  in  degree, 
is  usually  of  short  duration,  convalescence  taking  place  in  a  few  days. 
If  the  inflammation  have  considerable  intensity,  the  duration  of  the  disease 
is  from  a  week  to  three  weeks.  If  the  inflammation  persist  much  bey ond 
the  latter  date,  the  affection  is  to  be  considered  as  having  become  chronic. 

Subacute  gastritis,  in  some  cases,  is  evidently  of  dietetic  origin.  It  is 
sometimes  attributable  to  the  decomposition  of  ingested  aliment,  owing 
to  a  deficiency  of  gastric  juice,  or  to  the  quantity  of  food  ingested  being 
out  of  proportion  to  the  digestive  capability  of  the  stomach,  and  to  the 
ingestion  of  food  difficult  of  digestion,  or  in  which  putrefaction  had  begun 
prior  to  the  ingestion  of  it.  These  causes,  however,  much  oftener  give 
rise  to  merely  functional  disorders,  namely,  vomiting,  acute  dyspepsia, 
crapulous  colic  and  diarrhoea  than  to  a  well-marked  attack  of  gastritis. 
Persons  who  are  habitually  addicted  to  over-indulgence  in  eating,  or  to 
highly  seasoned  dishes  and  the  free  use  of  condiments,  are  doubtless  more 
liable  to  this  affection  than  others,  as  a  consequence  of  a  gluttonous  meal, 
or  when,  from  any  cause,  stomach  digestion  is  arrested.  The  affection 
sometimes  follows  a  prolonged  debauch.  The  habitual  free  use  of  spirits 
begets  a  liability  to  it.  It  occurs  especially  among  drunkards.  It  may 
be  caused  by  any  of  the  acrid  or  irritant  poisons  not  taken  in  sufficient 
quantity  to  produce  acute  gastritis.  In  a  certain  proportion  of  cases  the 
causes,  both  remote  and  proximate,  are  not  apparent. 

An  affection  to  which  subacute  gastritis  is  closely  affiliated  is  that  to  be 
considered  under  the  name  acute  dyspepsia.  Gastric  inflammation  doubt- 
less enters  into  certain  cases  of  the  latter  affection,  but  the  functional  dis- 
turbance is  disproportionately  great  as  compared  with  the  amount  of 
inflammation,  and  is  not  to  be  accounted  for  by  the  latter ;  hence,  the  pro- 
priety of  considering  it  a  functional  affection  of  the  stomach.  The  differ- 
ential diagnosis  of  these  affections  is  not,  practically,  of  great  importance. 
The  symptoms  of  gastritis  are  present  in  certain  cases  of  remittent  fever, 
and,  perhaps,  they  proceed  actually  from  subacute  inflammation  of  the 
stomach  in  these  cases.  The  symptomatic  phenomena  of  remittent  fever, 
however,  are  sufficiently  distinctive  to  render  its  discrimination  from  sim- 
ple gastritis  easy.  Cases  of  ephemeral  fever,  or  febricula,  are  to  be  dis- 
criminated by  the  want  of  proportion  between  the  febrile  phenomena  and 
the  gastric  symptoms.  Cases  of  continued  fever,  typhus  and  typhoid, 
very  rarely  present  symptoms  of  gastritis  with  sufficient  prominence  for 
the  differential  diagnosis  to  be  a  matter  of  question.  In  general,  the  diag- 
nosis of  subacute  gastrititis  is  not  difficult.  In  making  this  statement  it 
is  to  be  borne  in  mind  that  reference  is  had  to  the  disease  as  occurring 
after  infancy  and  early  childhood. 
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Ill  the  treatment  of  subacute  gastritis,  rest  of  the  inflamed  organ  is  of 
primary  importance.  If  the  inflammation  be  but  slight  or  moderate,  it 
will  suffice  to  place  the  patient  on  a  diet  reduced  in  quantity,  consisting 
of  milk  with  lime  water,  and  farinaceous  articles.  In  cases  of  greater  se- 
verity, complete  abstinence  for  two,  three,  or  four  days  may  be  advisable  ; 
the  vomiting  and  loathing  for  food  will  be  likely  to  secure  this  end  with- 
out any  injunctions  on  the  part  of  the  physician. 

In  the  mean  time,  if  the  symptoms  denote  exhaustion,  the  patient  may 
be  supported  by  nutritious  enemas.  The  abstraction  of  blood,  either 
locally  or  by  venesection,  is  never  indicated.  Benefit  may  be  derived  from 
sinapisms  or  a  blister  over  the  epigastrium.  Emetics  and  purgatives  are 
contraindicated.  The  sensations  of  the  patient  ma}^  lead  to  a  desire  for 
both,  especially  the  former,  but  they  do  not  effect  any  desirable  object,  and 
their  local  action  upon  the  inflamed  membrane  will  do  harm.  If  the  bowels 
be  constipated,  simple  enemas  may  be  employed.  Mercury  is  not  indi- 
cated more  than  in  cases  of  inflammation  affecting  the  mucous  membrane 
or  other  portions  of  the  digestive  system.  On  the  other  hand,  remedies 
to  soothe  the  inflamed  membrane,  and  to  allay  vomiting,  are  indicated, 
namely,  bismuth  in  a  solid  or  in  the  liquid  form,  hydrocyanic  acid,  hyos- 
cyamus,  and  especialty  the  salts  of  morphia.  Small  pieces  of  ice  may  be 
swallowed,  or  iced  water  given  in  a  small  quantity  at  a  time  and  often 
repeated,  if  found  to  be  grateful  to  the  patient.  Carbonated  water  is  not 
only  taken  with  comfort,  but  appears  to  be  useful.  The  alkaline  carbon- 
ates are  considered  useful  by  Niemeyer,  as  diminishing  the  viscoscity  of 
the  gastric  mucus,  and  thus  favoring  its  removal.  It  is,  however,  not 
certain  that  the  latter  object  is  of  great  importance.  The  bicarbonate  of 
soda  is  the  alkaline  carbonate  to  be  preferred,  and  it  is  best  given  in  car- 
bonated water. 

It  is  important  not  to  continue  the  abstinence  from  food  or  a  great  re- 
duction of  diet  too  long.  As  soon  as  nutritious  articles  of  food  are  well 
tolerated  by  the  stomach,  they  are  admissible.  The  improvement  of  diet 
should  be  made  gradually  and  tentatively.  During  convalescence  the 
mineral  acids  are  useful  as  tonics  ;  and,  after  the  inflammation  has  ceased, 
other  tonics  may  be  appropriate.  Patients  who  are  spirit-drinkers  should 
be  told  of  the  connection  of  the  disease  with  their  habits. 

CHRONIC   GASTRITIS. 

Chronic  gastritis  is  not  infrequent,  although  by  no  means  so  common 
an  affection  as  was  supposed  some  years  ago.  Chronic  functional  disor- 
ders were  formerly  considered  as  inflammatory.  It  is  not  always  easy  to 
discriminate  clinically  between  chronic  inflammation  and  the  functional 
affections  embraced  under  the  name  dyspepsia.  The  differential  points 
involved  in  this  discrimination  will  suffice  for  the  clinical  history  and  diag- 
nosis of  the  affection. 

Symptoms  denoting  indigestion  or  difficult  digestion  are  present  in  cases 
of  chronic  gastritis,  but  these,  alone,  are  in  no  wise  diagnostic,  since  they 
alike  exist  in  cases  of  dyspepsia.  Pain  may  not  be  present,  and,  if  present, 
is  not  distinctive.  A  burning  sensation  or  a  feeling  of  heat  in  the  gastric 
region,  is  somewhat  diagnostic.  Tenderness  over  the  epigastrium  is  some- 
what diagnostic,  provided  it  be  limited  to  that  region  and  constant,  that 
is,  not  present  merely  during  the  process  of  digestion  or  when  the  stomach 
is  distended.  Thirst  is  diagnostic,  if  habitual,  that  is,  present,  not  only 
during  the  process  of  digestion,  but  at  other  times.  The  appetite  is  much 
oftener  impaired  in  connection  with  chronic  gastritis  than  in  cases  of  dys- 
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pepsia ;  the  appetite  is  generally  preserved,  and  often  craving,  in  the  latter. 
The  nutrition  is  oftener  defective  in  cases  of  chronic  gastritis;  dyspeptics 
often  preserve  their  weight  unimpaired.  In  chronic  gastritis,  stimulating 
articles  of  food,  such  as  meat  and  condiments,  are  not  as  \vell  borne  as 
lihmil  aliments,  the  reverse  being  the  case  in  cases  of  dyspepsia.  Alco- 
holic and  other  stimulants  produce  gastric  distress  in  cases  of  chronic 
gastritis,  whereas,  they  often  relieve  distress  incident  to  merely  functional 
disorder.  Nausea  and  vomiting  are  more  apt  to  occur  in  connection  with 
chronic  gastritis,  excluding  cases  of  so-called  acute  dyspepsia  and  certain 
cases  of  functional  disorder  characterized  by  vomiting ;  in  ordinary  cases 
of  dyspepsia,  nausea  and  vomiting  are  not  common.  A  slight  grade  of 
febrile  movement  is  sometimes  observed  in  chronic  gastritis,  and  very 
rarely  in  a  purely  functional  disorder. 

The  diagnosis  is  to  be  based  on  the  combination  of  more  or  less  of  the 
foregoing  differential  points.  In  making  the  diagnosis,  certain  structural 
affections  of  the  stomach  are  to  be  excluded,  viz.,  carcinoma  and  ulcer. 
The  diagnostic  symptoms  of  these  affections  will  be  considered  in  the  next 
chapter. 

Chronic  gastritis  may  follow  an  inflammation  of  the  stomach  developed 
spontaneously  or  produced  by  the  acrid  or  corrosive  poisons.  It  may  pro- 
ceed frbm  excesses  in  eating  or  spirit-drinking,  and,  on  the  other  hand, 
long  fasting  or  too  rigid  dieting  may  give  rise  to  it.  Andral  found  the 
stomach  inflamed,  with  ulcerations,  in  dogs  destroyed  by  starvation.1  Dr. 
Stark,  who  fell  a  victim  to  experiments  in  dietetics  in  17G9,  had  symptoms 
of  gastritis  developed  during  prolonged  abstinence.  Arsenic  introduced 
into  the  system  by  absorption  from  an  external  wound,  gives  rise  to  gas- 
tritis, as  ascertained  by  Brodie  and  verified  by  the  observations  of  others. 
The  venous  congestion  of  the  stomach  which  is  an  effect  of  diseases  of  the 
liver  involving  portal  obstruction,  more  especially  cirrhosis,  and  of  dis- 
eases of  the  heart,  favors  the  production  of  gastritis  if  exciting  causes  be 
added.  Chronic  gastritis  occurs  in  certain  cases  of  renal  disease  involv- 
ing uraemia ;  the  probable  explanation  being  that  the  carbonate  of  ammo- 
nia which  is  formed  from  the  decomposition  of  the  urea  eliminated  by  the 
gastric  mucous  membrane,  acts  as  a  local  irritant. 

The  first  point  in  the  treatment  is  the  removal  of  dietetic  causes  which 
may  have  originated  or  which  tend  to  perpetuate  the  affection.  The  patient 
is  to  be  placed  on  a  bland  and  easily-digested  diet,  consisting  of  milk, 
eggs,  stale  bread,  soft-boiled  rice,  and  other  farinaceous  articles — articles 
whicli  are  digested  in  the  small  intestine.  Meat  and  stimulants  are  to  be 
interdicted.  For  a  short  time  it  may  be  advisable  to  reduce  the  quantity 
of  food  below  the  amount  which  the  wants  of  the  system  require.  Food 
should  be  taken  in  small  quantities  and  at  shorter  intervals  than  in  health. 
Moderate  counter-irritation  over  the  epigastrium  appears  to  be  useful. 
The  remedies  to  be  administered  are  few.  Solicitations  for  emetics  and 
cathartics  are  to  be  resisted.  Patients  are  apt  to  declare  that  they  are 
"  bilious,"  or  that  there  exists  "  foulness  of  the  stomach,"  and,  hence, 
that  they  need  evacuant  medicines.  But  in  place  of  medicines  which, 
from  their  irritant  action,  will  tend  to  increase  or  prolong  the  inflamma- 
tion, remedies  to  soothe  the  inflamed  membrane  are  indicated,  viz.,  small 
doses  of  morphia,  hyoscyamus,  hydrocyanic  acid,  bismuth,  etc.  After 
the  inflammation  has  ceased,  functional  debility  or  atony  remains.  Tonics 

1  Vide  Budd  on  the  Stomach.  Inflammation  of  the  stomach,  however,  is  not  an 
invariable  effect  of  starvation.  It  was  not  found  by  Martigiiy  in  dogs  starved  to 
death. — Magendie,  Journal  de  Physiologic,  tome  viii. 
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and  improved  diet  are  then  required.  It  is  a  point  of  delicacy  to  deter- 
mine when  to  make  this  change  in  the  treatment.  It  is  like  resorting  to 
"  passive  motion"  in  cases  of  fracture  or  dislocation.  The  change  is  to 
be  commenced  tentatively,  and  continued,  or  not,  according  to  the  effect. 

DUODENITIS. 

In  acute  gastritis  the  inflammation,  as  already  stated,  may  extend  into 
the  duodenum.  This  is  also  true  of  subacute  and  chronic  gastritis.  But 
it  would  appear,  from  the  symptoms,  that  subacute  duodenitis  may  occur 
as  a  separate  affection,  not  connected,  on  the  one  hand,  with  gastritis,  nor, 
on  the  other  hand,  with  inflammation  of  the  lower  portion  of  the  small 
intestine.  The  diagnostic  symptoms  are,  obscure  pain,  uneasiness  or  dis- 
tress occurring  some  hours  after  the  ingestion  of  food,  that  is,  after  it 
passes  from  the  stomach  into  the  duodenum,  and  tenderness  below  the 
epigastrium  over  the  site  of  the  affected  organ.  Duodenitis,  occurring 
either  separately,  or  in  connection  with  gastritis  and  enteritis,  is  interest- 
ing and  important  as  standing  in  a  causative  relation  frequently  to  jaun- 
dice. The  jaundice  is  to  be  explained  by  obstruction  either  from  swelling 
of  the  mucous  membrane  of  the  duodenum  at  the  opening  of  the  ductus 
choledochus,  or  from  an  extension  of  the  inflammation  into  the  ducf .  The 
latter  is  the  more  probable  explanation.  The  treatment  is  the  same  as 
that  of  subacute  gastritis.  This  affection  will  again  be  referred  to  in  the 
consideration  of  jaundice. 

It  is  a  curious  fact,  ascertained  by  Curling,  that  a  sloughing  ulcer  is 
apt  to  take  place  at  the  upper  part  of  the  duodenum,  within  a  few  days 
after  the  occurrence  of  a  severe  burn  on  the  skin.  Perforation  may  occur 
under  these  circumstances.  Ulceration  of  the  duodenum  is  not  a  con- 
stant effect  of  an  extensive  burn.  Wilkes  states  that  he  failed  to  find  it 
in  several  cases  which  had  come  under  his  observation. 

PHARYNGITIS. 

Affections  of  the  buccal  and  guttural  portion  of  the  alimentary  canal, 
namely,  glossitis,  the  several  varieties  of  stomatitis,  etc.,  belong  to  sur- 
gery. I  shall  accordingly  pass  them  by  with  the  exception  of  a  brief 
notice  of  pharyngitis.  Certain  affections  of  the  mouth,  prevailing  espe- 
cially in  early  life,  are  embraced  among  the  diseases  of  children,  and  are 
considered  in  treatises  devoted  to  these  diseases. 

Acute  inflammation  of  the  pharynx  may  be  limited  to  the  mucous  mem- 
brane, or  associated  with  inflammation  of  the  tonsils  or  of  the  submucous 
areolar  tissue.  Associated  with  inflammation  of  the  tonsils,  it  constitutes 
the  affection  called  tonsillitis  and  commonly  known  as  quinsy.  The  tonsil 
on  one  side  only  or  both  tonsils  may  be  affected.  Acute  tonsillitis  gene- 
rally ends  in  suppuration ;  an  abscess  forms,  and  purulent  matter,  some- 
times fetid,  and  nauseous  to  the  taste,  is  discharged  after  a  period  varying 
in  different  cases  from  two  to  ten  days.  It  is  a  very  distressing  affection 
in  consequence  of  the  pain  and  difficulty  of  deglutition.  The  enlarge- 
ment of  the  tonsils,  when  both  are  affected,  is  such  that  the  pharynx 
appears  to  be  closed.  The  mucous  membrane  covering  the  tonsils  and 
the  arches  of  the  palate  is  reddened  and  swelled.  The  affection,  however, 
is  attended  with  danger  only  from  the  very  slight  liability  to  the  occur- 
rence of  oedema  of  the  glottis.  Of  this  I  have  met  with  a  single  example. 
An  attack  of  tonsillitis  is  sometimes  attributable  to  exposure  to  cold,  but 
it  often  occurs  without  any  obvious  causation.  The  causation  involves  a 
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predisposition  to  the  affection,  and  persons  predisposed  are  apt  to  ex- 
perience repeated  attacks.  The  treatment  consists  of  poultices  to  the 
neck,  or  the  water-dressing,  the  inhalation  of  the  warm  vapor,  and  ano- 
dviK-s  to  render  the  condition  of  the  patient  less  uncomfortable.  Milk  is 
the  form  of  nourishment  best  taken.  When  the  abscesses  point  they  may 
be  opened,  and  the  patient  is  thus  relieved  sooner  than  if  they  were  left 
to  break. 

Acute  p]  mryngitis,  giving  rise  to  inflammation  and  suppuration  in  the 
areolar  tissue  between  the  mucous  membrane  of  the  pharynx  and  the 
vertebral  column,  constitutes  the  affection  called  retro-pharyngeal  absceax. 
The  point  of  departure  in  the  development  of  this  grave  affection,  how- 
ever, is  rarely,  if  ever,  the  mucous  membrane ;  it  may  occur,  traumatically, 
from  the  penetration  of  a  sharp  piece  of  bone  contained  in  food,  or  as 
secondary  to  caries  of  the  vertebrae.1 

Inflammation  of  the  pharynx  with  an  exudation  of  lymph,  constituting 
what  is  called  diphtheritic,  pseudo-membranous,  or  exudative  inflamma- 
tion, occurs  in  connection  with  two  important  diseases  to  be  considered 
in  another  section,  viz.,  diphtheria  and  scarlatina. 

Ordinary  or  simple  acute  pharyngitis,  that  is,  the  inflammation  limited 
to  the  mucous  membrane,  or  erythematic,  and  unattended  by  the  exuda- 
tion of  lymph,  is  an  affection  of  frequent  occurrence.  It  is  one  of  the 
forms  of  "  a  cold."  The  inflammation  may  extend  over  more  or  less  of 
the  pharyngeal  space  and  fauces.  Its  extent  and  intensity  are  to  be  ascer- 
tained by  inspection  of  the  throat,  but  it  sometimes  extends  upward  into 
the  posterior  nares,  and  lower  in  the  pharynx  than  the  eye  can  reach.  It 
occasions  more  or  less  pain,  especially  in  the  act  of  swallowing,  and  the 
patient  is  annoyed  by  a  constant  disposition  to  swallow.  At  first  the 
inflamed  parts  are  dry,  but,  after  a  time,  a  secretion  of  mucus  takes  place, 
and  this  provokes  efforts  at  hawking  and  expuition.  If  the  inflammation 
extend  low  in  the  pharynx,  coughing  is  excited.  The  cough  is  of  a  pecu- 
liar character,  easily  recognized  and  distinguished  as  a  throat-cough, 
the  forcible  current  of  expired  nir  being  brought  to  bear  on  the  pharynx. 
The  limitation  of  the  inflammation  to  the  pharynx,  or  its  non-extension 
into  the  larynx,  is  shown  by  the  absence  of  huskiness  or  hoarseness  of 
the  voice.  The  tonsils  may  present  a  deposit  of  a  white  material  in 
patches  of  greater  or  less  size,  which  is  a  sebaceous  secretion  from  the 
follicles  in  this  situation.  These  white  patches  have  a  resemblance  to 
diphtheritic  exudation,  and  it  is  highly  important  to  discriminate  between 
the  two.  The  follicular  secretion  forms  a  pultaceous  deposit,  not  a  mem- 
braniform  layer  like  the  deposit  of  lymph,  and  cannot  be  removed  in 
strips  like  the  latter.  The  patches  are  more  prominent  than  those  formed 
by  a  layer  of  lymph,  and  their  borders  are  more  abruptly  defined.  They 
are  more  easily  removed  than  patches  of  lymph  recently  exuded,  and  they 
disappear  spontaneously  more  quickly.  Finally,  on  close  inspection,  the 
secretion  will  be  seen  to  dip  into  the  follicular  depressions.  The  follicular 
deposit  occurs  without  any  abrasion  of  the  mucous  surface,  but  it  is  com- 
mon for  patients  to  consider  the  patches  as  ulcers. 

Simple  acute  pharyngitis  occurs  as  an  epidemic  affection,  sometimes  pre- 
vailing greatly  and  widely.  It  prevailed  to  a  considerable  extent  in  this 
city  (New  York)  during  the  spring  of  1864.  In  many  if  not  most  epi- 
demics, the  clinical  history  shows  the  affection  to  be  a  form  of  fever  rather 
than  simply  a  local  inflammation.  This  was  manifestly  true  of  an  epi- 

!  For  an  excellent  article  on  retro-pharyngeal  abscess,  with  a  statistical  tahle  of 
58  cases,  by  Charles  M.  Alien,  M.D.,  vide  N.  Y.  Journal  of  Med.,  Nov.  1851. 


398   ,  PHARYNGITIS. 

demic  which  I  studied  in  the  western  part  of  this  State  in  1857.  From 
the  results  of  an  analysis  of  twenty-three  recorded  cases  of  that  epidemic, 
the  following  conclusions  were  deduced :  "  The  disease  was  an  epidemic 
fever  characterized  by  mild  erythematic  inflammation  of  the  fauces  as  a 
constant  local  complication.  Its  character  as  essentially  a  fever  is  estab- 
lished by  the  febrile  movement  being  in  a  marked  degree  out  of  proportion 
to  the  local  affection  ;  in  other  words,  evidently  not  being  symptomatic 
of  the  latter,  and  by  its  running  a  definite  although  a  brief  career.  It  was 
a  fever  of  from  three  to  five  days'  duration.  Its  epidemic  character  is 
sufficiently  apparent.  It  prevailed  extensively  for  about  two  months, 
reaching  its  acme  gradually,  declining  gradually,  and  at  length  disappear- 
ing, affecting  both  sexes  and  different  ages  without  notable  discrimination. 
As  an  epidemic  fever,  its  symptomatic  features  were  very  uniform.  The 
affection  of  the  fauces  constituted  the  only  positive  character  aside  from 
the  brief  duration  of  the  febrile  career.  The  other  s3Tmptoms  uniformly 
present  were  only  those  incident  to  febrile  movement,  and  the  symptoms 
observed  in  a  few  cases  only  were  incidental  events,  not  intrinsic  elements 
of  the  disease.  The  small  white  patches  in  the  throat  observed  in  a  few 
cases  do  not  establish  any  relation  to  the  affection  known  as  diphtheria. 
These  were  evidently  due  to  follicular  secretion.  The  occurrence  of  several 
cases  repeatedly  in  the  same  family  does  not  suffice  to  prove  that  the  dis- 
ease was  propagated  by  contagion,  since  this  fact  is  explicable  on  the  sup- 
position of  the  patients  being  equally  exposed  to  an  epidemic  influence, 
and  there  being  a  marked  discrepancy  in  the  intervals  separating  the  cases 
successively  occurring  in  the  same  family."1 

In  the  report  from  which  the  foregoing  conclusions  are  quoted,  facts  are 
given  which  show  conclusively  that  the  affection  was  not  scarlatina.  It 
resembled  influenza,  save  that  the  pharyngeal,  and  not  the  bronchial  mu- 
cous membrane,  was  the  seat  of  the  local  manifestation.  It  may  be  a 
question  whether  an  epidemic  fever  with  simple  pharyngitis  be  not  a  form 
of  influenza,  or  a  variety  of  the  disease  characterized  by  pharyngitis  with 
the  exudation  of  lymph  (diphtheria),  or  of  the  affection  called  epidemic 
erysipelas,  popularly  black  tongue. 

Simple  pharyngitis,  occurring  as  a  sporadic  disease,  or  as  the  anatomical 
characteristic  of  an  epidemic  fever,  is  a  mild  disease,  having  little  or  no 
tendency  to  end  fatally.  (Edema  of  the  glottis  is  an  accident  which  may 
occur,  but  it  is  extremely  infrequent.  I  have  met  with  one  example  of  its 
occurrence  in  a  case  of  sporadic  pharyngitis.  The  therapeutical  measures 
indicated  are,  mild  purgation,  followed  by  anodyne  remedies,  and  quinia  or 
the  chlorate  of  potassa.  Gargles  of  the  chlorate  or  the  nitrate  of  potassa 
may  be  employed,  and  to  allay  the  dryness  and  irritation  of  the  throat,  a 
mucilaginous  liquid,  or  glycerine,  may  be  taken  frequently  in  small  quan- 
tity, or  small  pieces  of  gum  allowed  to  dissolve  in  the  mouth.  Caustic  or 
stimulating  applications  to  the  inflamed  membrane  are  not  called  for. 

Subacute  pharyngitis,  not  becoming  chronic,  is  very  common,  and  is  gen- 
erally treated  without  the  advice  of  a  physician.  It  is  generally  sufficient 
to  supply  the  absence  of  mucus,  before  secretion  takes  place,  loy  mucilage 
or  glycerine.  Lumps  of  sugar  soaked  in  salad-oil  and  allowed  to  dissolve 
in  the  mouth  is  a  simple  mode  of  palliating  the  local  irritation.  If  other 
measures  appear  to  be  called  for,  those  appropriate  to  the  acute  affection 
may  be  employed. 

Chronic  pharyngitis  is,  in  my  experience,  an  extremely  common  affec- 
tion. It  is  generally  a  subacute  affection  at  the  beginning,  and  is  de- 

J  Buffalo  Medical  Journal,  vol.  xii.  p.  718. 
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veloped  imperceptibly,  so  that,  in  most  cases,  when  they  first  come  under 
medical  observation,  there  is  reason  to  suppose  it  has  existed  for  a  con- 
sidi-iMble  period.  The  membrane  is  more  or  less  reddened,  and  irregularly 
thickni.'d  ^<>  as  to  present  a  granulated  or  mammillated  appearance,  eapfr- 
ciallv  marked  on  the  posterior  wall  of  the  pharynx.  Adhesive  mucus  is 
Sometimes  seen  sticking  to  the  part,  when  the  throat  is  examined.  This 
inflammation  sometimes  extends  to  the  posterior  nares,  and  the  patient  is 
then  said  to  have  catarrh.  It  may  extend  around  the  top  of  the  larynx, 
but  it  has  no  tendency  to  pass  into  the  laryngeal  cavity.  Occasionally, 
the  mucous  follicles  are  distended  with  sebaceous  matter.  The  appear- 
ance is  not  sufficiently  common  to  render  the  name  follicular  pharyngitis 
appropriate  except  as  applied  to  certain  cases. 

The  tonsils  in  some  cases  present  white  masses  varying  in  size  from 
that  of  a  pin's  head  to  a  pea,  either  wholly  imbedded  in,  or  in  part  pro- 
jecting from,  the  mouths  of  the  follicles.  I  have  met  with  cases  in  which 
the  tonsils  were  very  thickly  studded  with  these  masses.  If  removed 
mechanically,  as  may  easily  be  done,  they  are  sometimes  quickly  renewed. 
If  not  understood,  the  striking  appearance  of  the  throat  (in  these  cases 
may  lead  to  the  apprehension  that  the  affection  is  more  important  than 
it  really  is. 

Chronic  granular  pharyngitis  in  some  persons  occasions  but  little  in- 
convenience. It  is  often  found  when  the  patient  makes  no  complaint  of 
any  trouble  in  the  throat.  In  other  cases,  it  occasions  moi*e  or  less  an- 
noyance. An  uncomfortable  sensation  is  felt  in  the  throat.  The  presence 
of  adhesive  mucus  excites  efforts  of  hawking  and  coughing.  Partial  ob- 
struction of  the  Eustachian  tubes  may  occur.  The  proximity  of  the 
inflammation  to  the  larynx  may  give  rise  to  a  dry,  hacking  cough.  The 
voice  becomes  slightly  hoarse  after  considerable  use  in  speaking  or 
reading.  The  use  of  the  voice  is  followed  by  a  sense  of  fatigue  in  the 
vocal  organs. 

The  affection  is  much  more  frequent  in  males  than  in  females.  It  occurs 
most  frequently  after  puberty,  and  in  middle  life.  From  its  frequent 
occurrence  among  the  clergy,  it  has  been  called  clergyman's  sore  throat; 
but  it  is  by  no  means  peculiar  to  the  clergy,  occurring  perhaps  quite  as 
often  in  persons  of  other  callings.  It  occasions  more  inconvenience  to 
clergymen  than  to  others,  from  the  necessity  which  they  are  under  of  using 
the  voice  in  public  speaking,  and  they  are  apt  to  be  apprehensive  lest  it 
may  incapacitate  them  from  preaching.  It  may  be  doubted  whether  the 
use  of  the  voice  leads  to  the  affection.  It  occurs  especially  among  persons 
of  sedentary  habits  who  suffer  from  the  wear  and  tear  of  continued  appli- 
cation, without  physical  and  mental  relaxation.  The  number  of  persons 
in  this  country  who  overtask  the  powers  of  the  system  by  steady  labor  in 
the  office,  the  counting-house,  or  the  work-shop,  continued  without  inter- 
mission for  many  years,  giving  no  time  whatever  to  recreation,  is  very 
large.  It  is  among  those  who  in  this  way  violate  the  laws  of  health  that 
this  affection  prevails.  It  is  accompanied  with  symptoms  denoting  im- 
pairment of  the  general  health.  Patients  complain  of  debility,  and  a  want 
of  their  accustomed  energy ;  they  are  generally  depressed  in  spirits,  and 
have  forebodings  of  loss  of  health ;  they  are  very  apt  to  fancy  the  exis- 
tence of  some  serious  disease,  especially  pulmonary  consumption,  and  it  is 
sometimes  difficult  to  convince  them  that  the  latter  disease  does  not  exist. 
Dyspeptic  ailments  frequently  coexist.  Palpitation  is  not  uncommon. 

The  affection  tends  to  continue.  It  is  usually  long  persisting.  In 
many  of  the  cases  which  I  have  seen  it  had  existed  for  many  years.  But 
there  is  no  tendency  to  eventuate  in  an  affection  of  the  air-passages,  or  in 


400  PAROTIDITIS  —  MUMPS. 

tuberculous  disease.  Patients  with  this  affection  rarely  become  tubercu- 
lous ;  its  existence  is,  to  some  extent,  evidence  of  the  non-existence  of 
tuberculosis.  It  is  a  popular  notion  that  the  affection  does  denote  a  con- 
sumptive tendency,  and  this  notion  is  encouraged  by  the  host  of  irregular 
practitioners  who,  within  late  years,  in  this  country,  have  made  diseases 
of  the  throat  a  specialty.  The  mental  condition  of  patients  with  this 
affection  renders  them  an  easy  prey  to  quacks. 

The  treatment,  to  be  effective,  must  have  reference  to  the  system. 
After  considerable  experience  I  have  come  to  regard  topical  applications 
as  generally  of  little  or  no  curative  value.  In  some  cases,  hoAvever,  a 
solution  of  the  nitrate  of  silver,  of  tannin,  or  of  iodine,  appears  to  be  use- 
ful in  the  way  of  palliation.  As  regards  the  mode  of  employing  remedies 
topically,  inhalations  carry  the  medicated  application  too  far,  while 
gargles  do  not  carry  it  far  enough.  Projecting  a  spray  of  medicated 
solutions  into  the  throat  is  an  efficient  mode,  but  a  simple  and  satisfac- 
tory plan  is  to  use  a  small  mop  made  of  soft  linen,  which  is  to  be  dipped 
in  the  medicated  liquid  and  carried  into  the  throat.  The  application  by 
the  latter  mode  can  be  easily  made  by  the  patient.  The  remedies  which 
exert  a  curative  influence  in  certain  cases  of  bronchitis  are  sometimes 
useful,  namely,  the  iodide  of  potassium,  the  bromide  of  potassium,  the 
chlorate  of  potassa,  and  the  hydrochl orate  of  ammonia.  Alteration  of 
the  habits  of  life  is  first  in  importance.  Relaxation,  recreation,  and  out- 
of-door  life  are  far  more  efficacious  than  medicines,  and  the  latter  are  of 
little  use  without  the  former.  When  circumstances  permit,  relinquishment 
of  business  for  a  time  for  travel  or  rural  occupations  is  of  signal  benefit. 
Tonic  remedies  may  often  be  advantageously  conjoined  with  proper  hygi- 
enic management.  Tonics,  to  be  efficacious,  should  be  continued  for  a 
long  period,  and  the  form  of  tonic  changed  from  time  to  time.  The  diet 
should  be  nutritious.  The  object  of  treatment,  in  short,  is  to  restore  the 
general  health. 

The  diagnosis  of  chronic  pharyngitis  is,  of  course,  sufficient!}7  easy. 
Inspection  is  alone  necessary.  But  it  is  important  to  discriminate  simple 
chronic  pharyngitis  from  that  dependent  on  syphilis.  The  latter  is  to  be 
suspected  from  the  local  appearances  (ulcerations  and  the  so-called  mucous 
patches),  and  discriminated  by  these  appearances  in  conjunction  with  other 
secondary  syphilitic  phenomena,  together  with  a  knowledge  of  the  fact  of 
syphilis  having  existed. 

In  the  follicular  variety  of  chronic  pharyngitis,  the  matter  which  accu- 
mulates in  the  follicles  may  be  ejected  by  coughing,  in  the  form  of  round, 
solid  pellets  which  are  sometimes  supposed  to  be  tubercles  or  pulmonary 
calculi.  They  are  to  be  distinguished  from  the  latter  by  being  easily 
broken  down  with  pressure,  by  being  unctuous  to  the  touch,  and  emitting, 
when  crushed,  a  fetid  odor. 

PAROTIDITIS.    MUMPS. 

The  affection  commonly  known  as  mumps  may  be  appropriately  noticed 
in  this  connection,  as  seated  in  an  organ  accessory  to  the  buccal  cavity. 
The  parotid  gland  appears  to  be  the  seat  of  the  disease,  but  it  evidentl}* 
involves  a  constitutional  morbid  condition  and  a  special  causation.  The 
local  affection  consists  of  enlargement  of  the  gland  together  with  swelling 
of  the  surrounding  parts,  soreness  to  the  touch,  pain  especially  in  masti- 
cation, the  pain  frequently  extending  to  the  ear  and  in  other  neighboring 
situations.  The  submaxillary  gland  is  sometimes  involved.  The  swelling 
in  the  site  of  the  parotid  pushes  outward  the  lower  part  of  the  ear. 
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(Edema  of  the  face  is  sometimes  associated.  The  amount  of  swelling  of 
these  several  parts  varies  in  different  cases ;  if  considerable  or  great,  it 
causes  a  notable  change  in  the  physiognomy.  The  skin  generally  is  not 
discolored.  The  affection  may  be  limited  to  one  side,  or  both  sides  may 
be  affected.  In  the  latter  case,  usually  the  two  sides  are  affected  succes- 
>i\  rl y,  with  an  interval  of  a  day  or  two,  but  in  some  cases  both  sides  are 
simultaneously  seized. 

The  disease  is  frequently  ushered  in  by  a  light  chill,  or  by  chilly  sensa- 
tions, and  in  its  progress  it  may  be  accompanied  with  moderate  febrile 
movement,  diminished  appetite,  pain  in  the  head,  and  general  malaise. 
The  disease  continues  for  four  or  five  days.  The  swelling,  pain,  and  sore- 
ness gradually  subside  and  disappear.  The  inflammation  has  no  tendency 
to  suppuration  nor  to  continue  in  a  chronic  form.  An  abundant  perspi- 
ration sometimes  takes  place  at  the  time  of  convalescence.  Occasionally, 
during  the  progress  of  the  disease,  or  when  the  affection  of  the  parotid  is 
about  to  disappear,  swelling,  pain,  and  soreness  of  one  or  both  of  the  testes 
occur.  This  must  be  extremely  rare.  I  have  met  with  but  a  single  ex- 
ample. In  the  female,  it  is  stated  the  mammary  gland  and  the  labia 
majora  are  liable  to  become  affected.  I  have  never  met  with  an  example. 
When  parts,  other  than  the  parotid,  are  involved,  it  is  not  from  a  meta- 
stasis, but  from  the  operation  of  the  same  internal  morbid  condition  which 
occasions  the  parotiditis. 

The  communicability  of  this  disease  is  generally  admitted,  but  it  has 
been  denied  by  some  writers  of  high  authority,  for  example,  Valleix.  It 
prevails,  at  certain  times  and  places,  to  such  an  extent  as  to  be  an  endemic 
disease.  But  this  is  true  of  diseases  which  are  exclusively  propagated  \>y 
contagion,  e.  g.,  smallpox.  Persons  between  twenty  and  thirty  years  of 
age  are  most  susceptible  to  the  infectious  miasm,  but  it  occurs  not  infre- 
quently under  puberty.  Males  are  more  susceptible  than  females.  It  is 
one  of  the  diseases  which  affect  the  same  person  but  once. 

The  prognosis  is  always  favorable.  The  disease,  except  that  it  occa- 
sions considerable  discomfort,  is  trivial.  In  the  way  of  treatment,  it 
claims  only  soothing  embrocations,  and  the  application  of  flannel,  cotton 
batting,  or  wool  to  the  neck,  with  some  anodyne  remedy  if  the  pain  lie 
considerable.  Bloodletting,  purgation,  or  other  of  the  so-called  antiphlo- 
gistic measures  are  not  indicated.  The  popular  apprehension  of  danger 
from  "  taking  cold"  in  this  disease,  is  based  on  the  idea  that,  if  the  affec- 
tion of  the  parotid  be  arrested,  a  metastasis  is  apt  to  take  place.  There 
is  little  ground  for  this  idea,  but  a  patient  probably  passes  through  the 
disease  more  comfortably  by  avoiding  exertion  and  exposure. 

Parotiditis  occurs  as  an  occasional  complication  of  typhus  and  typhoid 
fever.  Under  these  circumstances  it  is  a  widely  different  affection  from 
mumps.  Suppuration  takes  place  in  the  great  majority  of  cases,  the 
abscesses  evacuating  either  externally  or  into  the  meatus  auditorius,  and 
frequently  there  is  considerable  sloughing  of  the  areolar  tissue.  As  a 
complication  of  fever  it  is  attended  with  much  suffering  and  danger. 
Virchow  teaches  that  in  the  non-suppurating  form,  that  is,  in  mumps,  the 
inflammation  has  its  point  of  departure  in  the  ducts,  whereas,  in  suppura- 
ting parotiditis,  the  inflammation  is  seated  in  either  the  substance  or  the 
areolar  tissue. 
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CHAPTER    III. 

STRUCTURAL  AFFECTIONS  OF  THE  STOMACH. 

Induration.    Softening.    Gastric  Ulcer.    Carcinoma  of  Stomach.    Dilatation  of  Stomach. 
Degeneration  of  the  Gastric  Tubules. 

HAVING  considered  the  inflammatory  affections  of  the  mucous  mem- 
brane lining  the  different  sections  of  the  alimentary  canal,  the  struc- 
tural affections  of  the  stomach  and  intestines  next  present  themselves  for 
consideration.  Directing  attention,  first,  to  the  stomach,  the  following 
are  the  structural  affections  to  be  noticed :  Induration,  softening,  ulcera- 
tion,  carcinoma,  dilatation,  and  lesion  of  the  gastric  tubules.  These  seve- 
ral affections  will  be  briefly  considered  in  the  order  in  which  they  have 
just  been  enumei'ated.  For  a  fuller  consideration  of  these  affections  than 
is  consistent  with  the  scope  of  this  work,  the  reader  is  referred  to  works 
on  morbid  anatomy  and  treatises  devoted  specially  to  diseases  of  the 
stomach. 

INDURATION  (SCLEROSIS). 

Induration,  or  sclerosis,  denotes  a  structural  change  characterized  by 
increased  density  and  thickness  not  dependent  on  carcinomatous  disease. 
The  name  has  the  merit  of  not  implying  anything  respecting  the  patholo- 
gical character  of  the  lesion.  The  affection  is  apt  to  be  confounded  with 
scirrhus.  It  is  due  to  a  morbid  product  or  growth  of  a  fibroid  character, 
seated  primarily  in  the  submucous  areolar  tissue.  The  firmness  and 
weight  of  the  stomach  are  increased.  The  firmness  may  be  such  that  the 
organ  does  not  collapse  by  its  own  weight.  The  thickness  of  the  walls  is 
sometimes  greatly  increased.  The  gross  and  microscopical  appearances 
show  the  induration  to  depend  on  the  addition  of  a  substance  analogous 
to  that  of  fibrous  tumors,  or  the  structure  of  a  cicatrix.  The  substance 
appears  to  be  like  that  between  the  hepatic  lobules  in  cirrhosis,  and  the 
affection  has  been  called  cirrhosis  of  the  stomach.  Brinton  has  proposed 
to  call  it  linitis.  Habershon  calls  it  fibroid  degeneration.  It  is  supposed 
to  be  an  effect  of  chronic  inflammation  of  the  submucous  areolar  tissue. 

The  lesion  may  be  more  or  less  extensive.  The  whole  of  the  organ 
may  be  affected,  or  it  may  be  limited  to  a  small  portion.  In  the  latter 
case,  the  pyloric  extremity  is  apt  to  be  the  seat.  The  danger  connected 
with  the  affection  depends  much  on  its  extent  and  situation.  If  the  pylo- 
rus be  involved,  it  induces  stricture,  and  this  renders  it  a  serious  lesion. 
If  the  lesion  be  extensive,  the  incapacity  of  the  stomach  for  dilatation 
stands  in  the  way  of  the  ingestion  of  a  sufficiency  of  food. 

The  existence  of  this  lesion  is  not  denoted  by  any  distinctive  symptoms. 
In  a  case  under  my  observation,  in  which,  after  death,  the  walls  of  the 
organ  were  found  to  be  from  half  an  inch  to  an  inch  in  thickness  every- 
where except  at  the  pyloric  third,  the  patient,  up  to  a  few  weeks  before 
death,  supposed  he  was  simply  dyspeptic,  his  ailments  not  being  sufficient 
to  lead  him  to  seek  for  medical  advice.  In  this  case,  the  organ  formed  a 
resisting  movable  tumor,  felt  through  the  abdominal  walls,  and  the  dis- 


SOFTENING.  403 

ease  was  supposed  to  be  carcinoma.  If  pyloric  obstruction  be  produced, 
vomiting,  from  an  accumulation  of  the  ingesta  in  the  stomach,  is  a  promi- 
nent symptom.  Dilatation  of  the  stomach  may  ensue.  The  immediate 
cause  of  death  in  such  cases  is  inanition. 

The  affection  is  rare.  Most  writers  concur  in  regarding  it  as  occurring 
chiefly  in  spirit-drinkers,  and  very  rarely  in  persons  under  forty  years  of 
age.  Habershon  states  that  it  is  met  with  in  temperate  persons  of  either 
sex,  and  in  early  life.  If  seated  at  the  pylorus  and  involving  stricture,  it 
may  be  suspected  when  the  evidence  of  pyloric  obstruction  is  afforded  by 
vomiting  of  accumulated  ingesta  and  dilatation  of  the  stomach,  provided 
carcinoma  can  be  excluded.  The  absence  of  a  tumor  to  be  felt  through 
the  abdominal  walls,  and  of  hemorrhage  from  the  stomach,  renders  it  pro- 
bable that  carcinoma  does  not  exist.  If  the  affection  do  not  involve  pyloric 
obstruction,  the  "diagnosis  can  hardly  be  made  with  any  degree  of  cer- 
tainty. If  the  thickened  and  hardened  stomach  can  be  felt  through  the 
abdominal  walls,  there  are  no  means  of  determining  positively  that  the 
affection  is  not  carcinoma.  The  long  duration  of  the  affection,  the  ab- 
sence of  the  cancerous  complexion,  and  the  non-existence  of  cancer  in  other 
situations,  are  the  points  involved  in  this  differential  diagnosis. 

The  treatment  embraces  remedies  to  palliate  irritation  of  the  stomach, 
abstinence  from  spirits  and  other  stimulants,  and  careful  regulation  of  the 
diet. 

SOFTENING.    (GASTRO-MALAXIA.     GASTRO-MALACIA.) 

Softening  of  the  mucous  tunic  of  the  stomach  has  been  alreadjr  men- 
tioned as  one  of  the  anatomical  characters  of  gastritis.  It  is  observed  in 
cases  in  which  the  other  appearances  and  the  history  during  life  show  it  to 
be  non-inflammatory.  The  softening  may  be  limited  to  the  mucous  mem- 
brane or  extend  to  the  other  coats  of  the  stomach.  Limited  to  the  mucous 
membrane,  the  walls  of  the  organ  are  thinned ;  the  affected  coat  cannot  be 
removed  in  strips,  but  is  easily  scraped  away,  and  in  some  cases  the  mem- 
brane is  converted  into  a  pulpy  layer,  the  disorganization  being  complete. 
This  form  of  softening  has  been  studied  particularly  by  Louis,  who  calls 
it  pultaceous  softening.  Softening  of  the  several  coats  has  been  described 
very  fully  by  Cruveilhier  under  the  name  gelatiniform  softening ;  also 
by  Billard.  These  and  other  French  writers  regard  the  latter  as  a  special 
lesion  characteristic  of  an  individual  disease  affecting  chiefly  children  and 
accompanied  by  symptoms  analogous  to  those  belonging  to  the  affection 
known  with  us  as  cholera  infantum. 

It  is  probable  that  non-inflammatory  softening  may  sometimes,  during 
life,  be  the  result  either  of  a  defective  nutrition  of  the  membrane,  or  of 
the  chemical  action  of  the  gastric  juice.  A  deficient  supply  of  arterial 
blood,  from  embolism  or  other  causes,  may  lead  to  softening  here  as  in 
other  situations ;  and,  according  to  Pavy,  the  gastric  juice,  under  these 
circumstances,  may  act  as  a  solvent,  this  action,  in  health,  being  prevented 
by  the  alkalinity  of  the  blood.  But  in  the  great  majority  of  cases,  both 
forms  of  softening  are  to  be  regarded  as  not  morbid,  but  due  to  the  action 
of  the  gastric  juice  after  death.  The  changes  are  post-mortem,  resulting 
from  self-digestion  by  the  stomach.  John  Hunter  was  the  first  to  estab- 
lish the  fact  that,  under  certain  circumstances,  the  stomach  undergoes  di- 
gestion after  death.  He  observed  several  cases  in  which  perforation  was 
produced  by  this  cause,  the  contents  of  the  stomach  escaping  into  the 
peritoneal  cavity.  This  has  since  been  abundantly  shown  by  experimental 
observations  on  inferior  animals.  Perforation  of  the  stomach  from  this 
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cause  in  fishes  is  common.  Post-mortem  digestion  is  found  especially  in 
cases  of  sudden  death  occurring  shortly  after  the  ingestion  of  a  meal,  but 
it  has  also  been  observed  in  cases  of  sudden  death  when  the  stomach  was 
empty,  and  even  perforation  has  taken  place  under  the  latter  circum- 
stances. Softening,  more  or  less  in  degree  from  this  cause,  is  common 
after  death  from  various  diseases,  varying  very  much  in  different  cases 
according  to  a  diversity  of  circumstances  connected  with  the  state  of  the 
stomach  at  the  time  of  death,  all  of  which  are  not  as  yet  understood. 
In  a  case  of  death  at  Bellevue  Hospital  from  fracture  of  a  cervical  verte- 
bra, the  stomach  and  the  diaphragm  were  digested  so  that  the  contents  of 
the  stomach  were  found  in  the  left  pleural  cavity.  In  this  case  the  patient 
had  taken  only  liquid  nourishment  for  two  days  before  his  death.  It  is 
supposed  that  alcoholic  stimulants,  given  shortty  before  death,  may  pre- 
vent the  solvent  action  of  the  gastric  juice.  A  high  temperature  favors 
post-mortem  softening.  It  will  not  be  likely  to  take  place  in  cold  weather, 
nor  when  bodies  are  placed  in  ice.  The  case  just  referred  to,  however, 
occurred  in  the  month  of  October,  and  the  body  was  in  a  cold  place.  It 
is  met  with  oftener  in  the  bodies  of  children  than  of  adults.  According 
to  Virchow  and  others,  softening,  whether  occurring  during  life  or  after 
death,  may  be  due  to  the  products  of  the  fermentation  of  the  ingesta,  the 
action  being  purely  chemical  and  independent  of  the  gastric  juice.  The 
ingesta  in  which  fermentative  processes  may  take  place  and  lead  to  this 
post-mortem  effect,  are  milk  and  the  amylaceous  articles  of  diet.  The 
presence  of  an  abundance  of  mucus  in  the  stomach  is  supposed  to  favor, 
by  catalytic  influence,  these  processes. 

Post-mortem  softening  is  more  likely  to  occur  at  the  cardiac  than  at  the 
pyloric  portion  of  the  stomach,  but  it  may  extend  to  the  latter  and  even 
to  the  duodenum.  The  gastric  juice  may  regurgitate  into  the  oesophagus 
and  lead  to  perforation  of  this  tube,  and  the  escape  of  the  contents  of  the 
stomach  into  the  cavity  of  the  chest  has  been  repeatedly  observed.  The 
softened  portions  of  the  stomach  are  white,  or  of  a  bluish-white  color,  if 
the  bloodvessels  are  empty,  but  if  these  contain  blood  it  is  rendered  dark 
by  the  action  of  the  gastric  juice,  and,  escaping  through  the  coats  of  the 
vessels,  it  gives  to  the  tissues  a  darkish  color.  The  softened  parts  have 
an  acid  reaction,  and  are  free  from  the  odor  of  putrefaction,  the  gastric 
juice  acting  as  an  antiseptic.  This  latter  point  distinguishes  from  soften- 
ing due  to  putrefactive  change.  If  perforation  take  place,  the  aperture 
is  a  "  ragged  hole,"  with  pulpy  edges.  The  organs  with  which  the  gastric 
juice  comes  into  contact  after  escaping  from  the  stomach,  viz.,  colon,  spleen, 
liver,  etc.,  may  present  softening.  Perforation  of  the  stomach  from  self- 
digestion  is  not  to  be  confounded  with  the  destructive  effects  of  corrosive 
poisons,  and  the  knowledge  of  the.  former  is  highly  important  to  be  borne 
in  mind  in  making  autopsies  after  sudden  death,  in  cases  involving  a  sus- 
picion of  poisoning. 

GASTRIC  ULCER. 

Ulceration  of  the  stomach  is  among  the  anatomical  characters  of  acute 
gastritis,  especially  when  the  latter  is  produced  by  corrosive  poison  ;  but 
it  occurs  independently  of  acute  gastritis,  the  inflammation,  if  it  exist, 
being  limited  to  the  ulcerated  space  or  spaces.  The  ulcer  varies  in  size 
in  different  cases,  being  sometimes  so  small  as  to  be  discerned  with  diffi- 
culty, and  sometimes  of  the  size  of  a  half-dollar,  a  dollar,  or  even  consid- 
erably larger.  If  small  in  size,  it  has  generally  a  round  or  oval  form,  and 
presents  an  appearance,  in  some  cases,  as  if  a  portion  of  the  tissues  had 
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been  punched  out.  This  kind  of  ulcer,  especially,  is  apt  to  eat  through 
tin-  several  coats  of  the  stomach,  and  is  distinguished  as  the  round,  eroding 
or  perforating  ulcer.  The  ulcerated  space  is  largest  in  the  mucous  mem- 
brane, next  in  the  muscular  tunic,  the  ulcer  being  funnel-shaped.  The 
liability  to  perforation  followed  by  fatal  peritonitis,  and  to  another  acci- 
dent, viz.,  erosion  of  a  vessel  of  the  stomach,  giving  rise  to  a  hemorrhage 
which  may  prove  fata],  the  difficulty  of  cicatrization,  if  these  accidents  do 
not  occur,  and  the  interference  with  the  functions  of  the  stomach  which 
the  ulcer  occasions,  render  the  affection  one  of  much  gravity. 

Gastric  ulcer  is  not  an  extremely  infrequent  affection.  Brinton's  re- 
searches show  that  it  is  found  after  death  in  an  average  of  5  per  cent,  of 
persons  dying  from  all  causes.1  Jaksch,  quoted  by  Niemeyer,  found  in 
2330  autopsies,  ulcer  in  57,  and  cicatrices  denoting  ulcers  which  had  healed 
in  56 ;  making  the  ratio  of  an  ulcer,  either  existing  or  having  existed,  as 
one  to  every  20  subjects. 

In  the  greater  proportion  of  cases  a  single  ulcer  exists,  but  in  the  pro- 
portion of  one  to  every  5  cases,  two  or  more  ulcers  are  found  after  death. 
The  situation,  in  the  great  majority  of  cases,  is  the  posterior  surface  of 
the  stomach  towards  the  pyloric  extremity.  Brinton  found  the  situation 
to  be  as  just  stated  in  the  proportion  of  8G  in  100  cases.  Adhesion  of 
the  stomach,  at  the  site  of  the  ulcer,  to  adjacent  parts,  the  pancreas,  left 
lobe  of  the  liver,  etc.,  is  frequently  found,  dne  to  circumscribed  peritoni- 
tis excited  by  the  proximity  of  the  ulcer.  This  is  conservative,  rendering 
perforation  less  frequent  than  it  would  otherwise  be. 

The  clinical  history  embraces,  as  the  most  prominent  symptoms,  pain, 
tenderness  on  pressure,  vomiting,  and  hemorrhage  from  the  stomach. 
These  are  the  important  symptoms  in  a  diagnostic  point  of  view.  Pain 
is  very  rarely  wanting.  It  is  burning  or  gnawing  in  character,  coming  on 
directly,  or  soon  after,  the  ingestion  of  food,  and  continuing  until  the  con- 
tents of  the  stomach  have  either  passed  into  the  duodenum  or  been  ejected 
by  vomiting.  The  quickness  with  which  the  pain  follows  the  ingestion  of 
food  is  a  diagnostic  point ;  if  due  to  simple  indigestion  or  neuralgia,  it 
generally  occurs  after  a  greater  or  less  interval  from  the  time  of  taking 
food.  It  is  situated  at,  or  near,  the  epigastrium,  and  is  generally  confined 
to  a  small  space.  A  similar  gnawing  pain  in  the  back,  between  the  shoul- 
ders, is  not  uncommon.  The  probable  cause  of  the  pain  is  irritation  of 
the  ulcerated  space  Ivy  the  contact  of  the  ingesta  and  the  gastric  juice. 
The  pain  from  this  cause  is  especially  marked  after  the  ingestion  of  stimu- 
lating articles  of  food  or  drink,  and  when,  from  indigestion,  the  contents 
of  the  stomach  undergo  chemical  changes.  Pain  may  also  be  caused  by 
circumscribed  peritonitis,  and  by  the  traction  of  adhesions  which  have 
resulted  from  peritoneal  inflammation.  The  latter  causes  may  account 
for  the  exceptional  occurrence  of  pain  irrespective  of  the  ingestion  of  food. 
The  pain  caused  by  the  action  of  the  gastric  juice  is  felt  directly  after  eat- 
ing, because  the  secretion  of  the  juice  is  excited  by  the  presence  of  food 
in  the  stomach.  Tenderness  on  pressure  over  the  epigastrium  is  almost 
invariably  present,  confined,  like  the  pain,  within  a  small  area,  and  Buy- 
ing considerably  in  degree  in  different  cases.  Vomiting  is  a  very  constant 
symptom,  occurring  after  a  period  from  the  time  of  taking  food,  varying 
in  the  different  cases,  the  act  of  vomiting  usually  not  violent  but  complete, 
and  the  ejection  of  the  contents  of  the  stomach  followed  by  notable  relief. 
Mucus  may  be  expelled,  in  more  or  less  abundance,  with  the  ingesta,  show- 

1  Brinton's  work  on  diseases  of  the  stomach  contains  elaborate  statistical  re- 
searches on  this  subject ;  see,  also,  a  monograph  on  this  subject  by  the  same  author. 
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ing  inflammation  of  the  mucous  membrane  surrounding  the  ulcer.  As 
respects  vomiting,  much  will  depend  011  the  quantity  and  kind  of  food 
ingested.  Indigestible  and  stimulating  articles  are  more  likely  to  pro- 
voke it,  as  well  as  to  increase  the  pain,  than  aliments  bland  and  easy  of 
digestion.  Hot  substances  are  not  as  well  borne  as  cold.  Hemorrhage, 
as  shown  by  the  vomiting  of  blood  in  greater  or  less  quantity,  is  a  symp- 
tom of  frequent  occurrence.  The  vomiting  of  blood  generally  occurs  after 
a  meal.  The  hemorrhage  is  sometimes  so  abundant  that  life  is  lost  from 
this  cause.  Cases  have  been  reported  in  which  life  was  lost  from  hemor- 
rhage, although  no  blood  was  vomited,  the  stomach  being  found  after 
death  filled  with  clots.  The  blood  vomited  is  dark  or  grumous  from  the 
action  of  the  gastric  juice,  provided  the  vomiting  does  not  immediately 
follow  the  hemorrhage.  In  view  of  the  diagnostic  value  of  hemorrhage 
as  a  symptom,  Brinton  enforces  the  importance  of  an  examination  of  the 
matters  vomited  with  the  microscope,  although  the  gross  appearance  may 
not  denote  hemorrhage,  and  he  states  that  blood-globules  may  be  found 
in  the  sediment  of  a  comparatively  clear  liquid.  The  stools  also  should 
be  examined  for  the  gross  and  microscopical  appearance  of  blood,  for 
hemorrhage  may  take  place  without  vomiting,  the  blood  passing  into  the 
intestinal  canal.  Profuse  hemorrhage  occurs  especially  in  connection  with 
the  small  perforating  ulcer. 

The  bowels,  in  cases  of  gastric  ulcer,  are  generally  constipated,  a  symp- 
tom easily  understood  in  the  cases  in  which  vomiting  is  a  prominent 
symptom.  Amenorrhoea,  in  the  female,  is  common,  but,  if  there  have  been 
much  hemorrhage,  this  symptom  is  a  result  of  the  loss  of  blood.  There 
is  little  foundation  for  the  idea  that  hemorrhage  from  the  ulcer  occurs 
vicariously  in  the  place  of  menstruation,  but  the  latter  ceases,  or  is  defi- 
cient, as  in  cases  of  chlorosis,  or  anaemia  produced  by  hemorrhages  else- 
where, or  from  other  causes. 

The  pathological  character  of  gastric  ulcer  is  not  fully  settled.  Whether 
it  be  a  result  simply  of  a  circumscribed  inflammation,  or  whether  it  be  due 
to  a  non-inflammatory  sloughing  process,  as  held  by  Rokitansky,  is  still 
an  open  question.  Nor  is  it  certain  whether  it  commences  on  the  mucous 
surface,  or  has  its  point  of  departure  within  the  tubules.  It  has  been 
conjectured  that  small  ecchymoses  within  and  beneath  the  mucous  mem- 
brane may  precede  and  give  rise  to  ulceration.  Yirchow  attributes  the 
perforating  ulcer  to  obstruction  of  an  arterial  branch  and  consequent 
mortification  of  the  walls  within  the  space  nourished  by  the  branch  which 
has  become  obstructed,  the  action  of  the  gastric  juice  upon  the  mortified 
part  co-operating  to  effect  the  separation,  leaving  the  ulcer.  The  arterial 
obstruction  may  be  due  either  to  embolism,  thrombosis,  or  calcareous 
degeneration  of  a  branch  of  the  gastric  artery. 

Exclusive  of  the  form  which  is  especially  distinguished  as  perforating, 
gastric  ulcer  occurs  chiefly  in  persons  of  middle  and  advancing  life.  The 
truly  perforating  ulcer,  on  the  other  hand,  occurs  in  young  girls,  and  par- 
ticularly in  young  maid-servants.  Statistics  show  that  females  are  more 
liable  to  ulcer,  the  proportion  being  as  2  to  1.  Clinical  observation  fails 
to  show  any  dependence  on  particular  habits  of  diet,  or  other  causes,  nor 
has  it  any  known  relationship  with  other  affections.  It  may  be  stated, 
however,  that  persons  of  feeble  or  impaired  constitution  are  more  liable 
to  it  than  the  robust. 

The  diagnosis  of  gastric  ulcer  may  be  made  with  great  certainty,  pro- 
vided the  diagnostic  symptoms  are  present,  viz.,  pain  of  a  burning  or 
gnawing  character  limited  to  a  circumscribed  space  in  the  epigastrium, 
with  tenderness  also  circumscribed,  the  pain  especially  felt  after  the  inges- 


GASTRIC    ULCER.  407 

tion  of  food,  and  especially  after  certain  kinds  of  food,  vomiting  occurring 
during  the  process  of  stomach-digestion,  and  followed  by  relief,  and,  finally, 
gastrorrhagia  or  haematemesis.  Analogous  symptoms,  it  is  true,  in:iy  !><• 
present  in  cases  of  cancer  of  the  stomach,  but  there  are  points  of  contrast 
involved  in  this  differential  diagnosis,  which  will  be  noticed  presently  in 
considering  cancer.  Moreover,  the  absence  of  a  tumor  appreciable  through 
the  abdominal  walls  goes  far  toward  the  exclusion  of  cancer.  Chronic 
unMritis  and  ulcer  have  symptoms  to  some  extent  in  common.  But  in 
chronic  gastritis  pain  is  less  prominent,  vomiting  does  not  occur  so  fre- 
quently, and  hemorrhage  is  wanting.  In  cases  of  gastralgia,  the  pain 
might  suggest  the  idea  of  ulcer.  But  the  pain  in  gastralgia  is  not  aggra- 
vated, and,  on  the  contrary,  often  relieved  by  the  ingestion  of  food ;  tender- 
ness over  the  epigastrium  is  not  present,  but  the  pain  is  often  relieved  by 
pressure ;  vomiting  is  an  occasional  symptom  only,  and  hfematemesis  does 
not  occur.  In  cases  of  merely  functional  disorder,  pain,  vomiting,  and 
heematemesis  are  all  wanting.  Hamatemesis,  it  is  to  be  borne  in  mind, 
is  not  alone  evidence  of  ulcer.  It  occurs,  irrespective  of  disease  of  the 
stomach,  in  certain  cases  of  cirrhosis  of  the  liver.  It  is  the  union  of  the 
several  symptoms  just  named  that  renders  the  diagnosis  complete.  These 
diagnostic  symptoms,  however,  are  nob  united  in  all  cases  of  gastric  ulcer. 
Hemorrhage  is  not  invariably  present ;  vomiting  is  not  always  a  promi- 
nent symptom  and  may  be  wanting;  pain  and  tenderness  are  not  in  all 
cases  marked — the  affection,  in  short,  is  sometimes  latent,  more  or  less 
difficulty  or  disturbance  of  digestion  only  being  manifested.  Under  these 
circumstances,  a  positive  diagnosis  cannot  be  made.  A  strong  suspicion 
of  the  existence  of  the  affection  may,  in  some  cases,  be  reasonably  enter- 
tained, when  the  symptoms  do  not  warrant  a  positive  diagnosis. 

Gastric  ulcer  proves  fatal  in  different  modes.  One  of  these  is  by  per- 
foration, fatal  peritonitis  being  induced  by  the  escape  of  the  contents  of 
the  stomach.  This  accident  would  take  place  oftener  than  it  does,  were 
it  not  for  the  adhesion  of  the  stomach  to  the  adjacent  organs  as  a  resvdt 
of  circumscribed  peritonitis.  Perforation  is  most  apt  to  occur  when  the 
ulcer  is  situated  on  the  anterior  surface  of  the  stomach.  According  to 
Brinton,  it  occurs  in  the  proportion  of  1  to  7  or  8  cases.  It  is  most  likely 
to  occur  in  the  ulcer  distinguished  as  perforating,  i.  e.,  the  small,  round, 
punched  ulcer,  although  not  limited  to  this  kind  of  ulcer ;  hence,  it  occurs 
oftenest  in  females  between  sixteen  and  thirty  years  of  age.  The  per- 
foration generally  takes  place  after  the  ingestion  of  a  meal,  or  in  the  act 
of  straining  or  sneezing,  or  in  some  sudden  and  forcible  movement  of  the 
body.  In  some  cases  peritonitis,  following  perforation,  occurs  without 
having  been  preceded  by  any  symptoms  pointing  to  the  existence  of 
ulceration  of  the  stomach. 

Another  mode  in  which  it  proves  fatal  is  by  hemorrhage.  Life  may  be 
slowly  destro}-ed  by  the  continued  escape  of  blood,  or  repeated  attacks  of 
hemorrhage,  or  the  loss  of  blood  may  be  so  rapid  as  to  destroy  life  quickly. 
According  to  Brinton,  death  from  hemorrhage  occurs  in  the  proportion 
of  1  to  20  cases.  Fatal  hemorrhage  occurs  much  oftener  in  the  male  than 
female.  As  an  example  of  fatal  hemorrhage  arising  from  an  extremely 
minute  perforating  ulcer,  the  following  case,  communicated  to  me  by  the 
late  Dr.  W.  W.  Reid,  is  of  interest:— 

A  young  woman,  a  chambermaid,  jet.  25,  for  a  year  or  more  had  had 
pain  in  the  stomach,  at  times  so  severe  as  to  disable  her  from  her  work 
for  :i  few  days.  During  tin-  week  previous  to  the  12th  ult.  she  had  more 
pain  than  for  some  months.  There  was  marked  tenderness  over  tin-  epi- 
gastrium at  all  times.  On  the  12th  ult.,  she  went  to  bed  more  umvdl 
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than  usual,  and  before  falling  asleep  became  sick  at  the  stomach  and 
vomited.  On  the  morning  of  the  13th,  she  arose  and  dressed  herself,  but 
was  faint  and  obliged  to  go  to  bed.  At  this  time  she  discovered  that 
what  she  had  thrown  up  in  the  night  was  blood,  and  the  quantity  was 
reported  to  be  about  three  pints.  In  the  afternoon  she  again  vomited  a 
pint  or  more  of  blood.  On  the  14th  and  15th  she  again  vomited  blood. 
From  the  19th  to  the  22d,  she  was  considered  better  and  improving,  but 
was  unable  to  be  raised  up  without  fainting.  On  the  22d  she  had  some- 
thing like  a  convulsion,  and  became  comatose.  She  continued  in  this 
condition  until  the  morning  of  the  23d,  when  she  had  another  convulsion, 
and  died  during  the  afternoon  of  this  day.  Shortly  before  death  she 
threw  up  an  inky  liquid.  On  examination  after  death,  the  only  morbid 
appearance  in  the  stomach  which  was  at  first  observed  was  a  small  patch 
three  or  four  inches  square,  in  which  the  mucous  membrane  was  injected. 
This  was  situated  about  three  inches  from  the  cardiac  orifice.  On  close 
inspection  in  the  centre  of  this  patch,  a  small  ulcer  was  discovered  resem- 
bling the  puncta  lachrymalis  when  large.  The  blunt  end  of  a  common 
silver  probe  readily  entered  the  opening  and  passed  directly  into  a  branch 
of  the  gastric  artery.  Dr.  Reid,  in  his  remarks  on  the  case,  says  that  the 
ulcer  was  detected  almost  by  accident,  on  account  of  its  minuteness,  and 
in  view  of  the  general  healthy  appearance  of  the  gastric  mucous  mem- 
brane :  he  suggests  that  in  similar  cases  the  existence  of  a  minute  ulcer 
may  have  been  overlooked.1  The  occurrence  of  gastrorrhagia  is  some- 
times, like  perforation  of  the  stomach,  not  preceded  by  symptoms  denoting 
the  existence  of  gastric  ulcer,  the  latter  being  latent  as  regards  the  diag- 
nostic points  which  have  been  named.* 

Another  mode  in  which  it  proves  fatal,  is  by  inanition.  Death  takes 
place  by  slow  asthenia  when  the  stomach  is  so  intolerant  of  ingesta  that 
aliment  sufficient  for  the  support  of  life  is  not  retained.  In  other  words, 
patients  are  gradually  starved  to  death,  provided  life  be  not  cut  off  by 
some  other  disease  which  the  system  may  be  rendered  unable  to  resist  in 
consequence  of  the  debility  incident  to  the  stomach  affection. 

The  duration  of  the  affection  is  very  variable.  Death  sometimes  takes 
place  from  perforation  or  hemorrhage  within  a  few  weeks,  or  even  a  few 
days,  after  the  time  when  the  symptoms  first  denoted  gastric  trouble ;  or, 
as  already  stated,  perforation  and  hemorrhage  may  occur  when  previous 
symptoms  denoting  gastric  ulcer  were  wanting.  But  if  these  accidents  do 
not  prove  the  immediate  cause  of  death,  life  is  usually  prolonged  for  many 
months,  and  it  may  be  for  very  many  years.  Brinton  states  that  he  has 
notes  of  one  case  in  which  probably  a  continuous  open  ulcer  existed  for 
35  years,  and  of  two  cases  in  which  the  duration  was  30  years,  together 
with  three  or  four  of  20,  four  or  five  of  15,  and  several  of  10,  7,  5,  and  4 
years'  duration.  It  is  not  uncommon  in  the  course  of  this  affection  for 
the  symptoms,  from  time  to  time,  to  subside,  or  even  to  disappear,  and 
subsequently  to  return.  These  remissions  are  probably  due  to  healing  of 
the  ulcer  which  afterward  again  opens. 

Gastric  ulcer,  although  a  serious  affection,  is  by  no  means  incurable. 
Brinton  estimates  that  a  cure  takes  place  in  about  one-half  of  the  cases 
which  occur.  This  estimate  is  based  on  the  number  of  instances  of  cica- 
trized ulcer  found  in  autopsical  examinations.  The  cicatrices  are  gene- 
rally small  or  of  moderate  size,  but  in  some  instances  they  occupy  con- 
siderable space;  in  the  latter  case,  they  may  induce  contraction  and 

1  This  case  is  given  more  fully  in  the  Buffalo  Medical  Journal,  vol.  ii.  p.  641, 1846. 

2  Vide  case  reported  by  Dr.  C.  Murchison  in  Trans.  Patholog.  Society  of  Lon- 
don, 1871. 
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considerable  deformity  of  the  stomach.  Situated  at  the  pyloric  orifice, 
they  sometimes  lead  to  stricture. 

The  treatment  of  gastric  ulcer  embraces  the  following  objects :  First, 
and  most  important,  securing  for  the  stomach  as  much  rest  as  is  com- 
patible with  a  proper  amount  of  nutrition;  second,  the  arrest  of  hemor- 
rhage and  the  palliation  of  suffering;  and,  third,  the  employment  of 
remedies  to  promote  cicatrization. 

The  first  of  these  objects  is  to  be  secured  mainly  by  regulation  of  the 
diet.  The  patient  is  to  be  nourished  by  those  nutritious  articles  of  food 
which  will  be  best  retained  by  the  stomach,  and  give  rise  to  the  least  in- 
convenience. Milk  and  farinaceous  substances  will  be  best  borne.  As 
remarked  by  Budd,  the  articles  which,  combined  out  of  the  body,  would 
make  a  soothing  poultice  for  an  ulcer  on  the  skin,  are  the  most  likely  to 
be  tolerated  by  the  stomach  in  cases  of  this  affection.  Condiments,  alco- 
holic stimulants,  solid  and  indigestible  food  of  any  description,  meat,  and, 
according  to  Chambers,  sugar,  should  enter  as  little  as  possible,  or  not  at 
all,  into  the  diet.  The  quantity  of  food  taken  at  a  time  is  a  point  of  im- 
portance. The  rule  is,  a  small  quantity  at  a  time,  the  intervals  regulated 
according  to  circumstances.  Experience  in  each  case  is,  of  course,  to 
guide  in  this  regard,  and  also  in  the  ch'oice  of  articles.  Milk  and  other 
liquids  should  be  taken  cold.  Limewater  added  to  milk  renders  it  less 
likely  to  occasion  disturbance.  Quietude  of  the  body  is  to  be  enjoined, 
more  especially  during  the  process  of  digestion.  It  is  desirable  to  limit, 
by  habits  of  quietude,  the  waste  of  the  tissues,  in  order  that  the  demand 
for  nutritious  supplies  may  be  proportionably  limited. 

In  some  cases  the  most  judicious  and  careful  regulation  of  the  diet 
proves  unsuccessful.  Vomiting  is  constant,  and  the  pain  is  severe  so  long 
as  the  stomach  contains  food.  It  is  evident  that  the  ulcer  is  not  healing, 
and  the  patient  may  be  in  danger  from  inanition.  Under  these  circum- 
stances, an  attempt  may  be  made  to  secure  for  the  stomach  complete  rest, 
as  regards  the  ingestion  of  food,  by  the  introduction  of  nourishment  ex- 
clusively by  the  rectum.  Brinton  advises  this  procedure  for  a  few  days, 
from  time  to  time,  in  severe  cases.  It  may  sometimes  be  continued  for 
weeks,  and  even  months.  In  a  case  of  supposed  ulcer  at  Bellcvue  Hos- 
pital, I  pursued  this  course  for  three  weeks — enemas  of  the  essence  of 
beef  and  milk  being  given  every  four  hours  through  the  day,  and  nothing 
taken  into  the  stomach  but  small  pieces  of  ice.  The  pain  and  vomiting 
were  greatly  diminished  during  this  period,  and  the  patient  lost  but  little 
ground  as  regards  strength.  She  did  not  suffer  from  hunger,  but  thirst 
was  a  source  of  some  inconvenience.  The  course  would  have  been  longer 
continued,  but  for  "the  irritability  of  the  rectum,  in  consequence  of  which, 
at  length,  the  nutritious  enemas  were  immediately  returned.  On  returning 
to  alimentation  by  the  stomach,  she  bore  food  better  than  before,  and 
after  some  months  she  improved  sufficiently  to  leave  the  hospital.  I  saw 
her  several  months  after  she  had  left  the  hospital,  and  she  reported  herself 
quite  well.1  My  friend  and  former  colleague,  Prof.  Rogers,  of  Louisville, 
has  related  to  me  a  case  in  which  a  child  was  supported  by  enemas  for  a 
month,  the  case  being  one  of  poisoning  with  caustic  potash,  death  taking 
place  at  the  end  of  the  month.  In  the  American  Journal  of  the  Medical 
Sciences,  in  1852,  Dr.  D.  L.  Pierce,  of  Penns^ylvania,  has  reported  a  case 
of  supposed  gastric  ulcer,  the  patient  being  sustained  wholly  by  enemas 

1  Eight  years  afterward  this  patient  re-entered  hospital,  with  a  renewal  of  the 
diagnostic  symptoms  of  gastric  ulcer,  having  had  good  health  up  to  several  months 
before  her  readmission. 


410          STRUCTURAL    AFFECTIONS    OF    THE    STOMACH. 

for  three  consecutive  months.     The  following  statements,  taken  from  the 
report,  contain  the  material  points  in  this  remarkable  case : — 

The  patient  was  a  female,  aged  26.  She  appeared  to  vomit  everything 
ingested  a  few  moments  after  eating.  Circumscribed  tenderness  existed 
over  the  epigastrium.  She  was  emaciated,  feeble,  and  had  been  confined 
to  the  bed  for  three  months.  Purulent  matter  was  ejected  from  the 
stomach  with  the  food,  and  sometimes  by  itself.  Severe  pains  were  re- 
ferred to  the  epigastrium.  Remedies,  as  well  as  food,  being  quickly 
vomited,  Dr.  Pierce  proposed  to  her  to  submit  for  a  month  to  entire  ab- 
stinence as  regards  the  ingestion  of  food  by  the  stomach,  and  to  try  the 
plan  of  taking  nourishment  by  enemas,  to  which  she  assented.  A  half- 
pint  of  good  lamb  or  mutton  broth  was  injected  every  three  hours.  For 
the  first  week  she  took  by  the  mouth  several  times  a  day  a  teaspoonful  of 
gum-arabic  or  pure  water,  but  after  the  first  week  this  was  discontinued. 
Dr.  Pierce  says  that  he  has  no  doubt  of  the  strict  compliance,  on  her  part, 
with  the  plan  of  treatment  adopted.  The  epigastric  region  was  vesicated, 
and  the  surface  sprinkled  with  morphia.  During  the  first  week  vomiting 
of  purulent  matter  occurred  several  times  daily,  but  during  the  three  fol- 
lowing weeks  it  diminished,  and  she  was  in  all  respects  more  comfortable. 
It  was  resolved  to  continue  the  plan  for  another  month.  The  vomiting  of 
purulent  matter  during  this  month  occurred  only  occasionally,  and  the 
improvement  continued.  During  this  month  Dr.  P.  believes  not  a  morsel 
or  drop  of  anything  passed  her  lips.  It  was  agreed  to  continue  the  plan 
for  still  another  month.  The  improvement  progressed  rapidly,  and  by 
the  middle  of  the  month  all  evidence  of  gastric  disease  had  disappeared. 
She  began  before  the  month  ended  to  take  a  little  water  and  mucilage  in 
small  quantity.  She  had  gained  in  flesh  and  strength  during  this  plan  of 
treatment.  On  returning  to  the  introduction  of  food  by  the  stomach,  the 
symptoms  did  not  return,  and  two  years  afterward  the  patient  was  in  the 
enjoyment  of  excellent  health. 

Hemorrhage  is  to  be  arrested  by  small  pieces  of  ice  swallowed,  and  by 
the  application  of  cold  to  the  epigastrium  if  the  loss  of  blood  be  consider- 
able. Astringent  remedies  may  be  given  if  the  stomach  will  retain  them. 
Pain  will  require  the  use  of  opiates,  the  form  being  selected  which  is 
found  on  trial  to  be  the  least  objectionable.  It  may  be  administered  per 
enema,  epidermically,  or  hypodermically,  if  not  tolerated  by  the  stomach. 
Moderate  counter-irritation  over  the  epigastrium  by  liniments,  or  by  dry 
cupping,  is  useful.  Opiates  may  also  serve,  in  some  cases,  to  alleviate  the 
vomiting.  The  subcarbonate  of  bismuth  is  a  very  useful  remedy  in  some 
cases,  given  in  scruple  doses  three  or  four  times  daily. 

It  is  doubtful  whether  any  remedies  exert  a  direct  effect  to  promote 
cicatrization.  The  nitrate  of  silver  and  other  remedies  have  been  given 
with  the  expectation  that  they  will  exert  a  topical  effect  upon  the  ulcer. 
Clinical  observation  appears  not  to  furnish  evidence  of  their  utility  in  this 
way.  Cicatrization  is  promoted  indirectly  by  remedies  which  arrest  the 
peristaltic  movements  of  the  stomach  and  quiet  the  irritability  of  the 
organ,  in  other  words,  remedies  which  have  reference  to  the  first  object 
of  treatment,  viz.,  securing  as  much  rest  as  possible ;  and  for  this  end 
opium  in  some  form  is  the  most  effective  remedy.  Cicatrization  is  also- 
promoted  indirectly  by  tonic  remedies  if  these  be  borne.  Local  blood- 
letting is  injurious  by  lowering  the  vital  forces.  Mercurialization  is  ob- 
jectionable on  the  same  ground.  Cathartics  are  hurtful  on  account  of 
their  direct  action.  Constipation,  if  it  exist,  is  to  be  relieved  by  enemas. 

When  an  improvement  in  the  symptoms  renders  it  probable  that  the 
ulcer  is  healing,  great  care  in  diet  is  important  to  prevent  a  relapse,  and 
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it  is  to  be  borne  in  mind  that  remissions  are  apt  to  take  place,  followed 
by  a  renewal  of  all  the  symptoms.  Care  is  necessary  for  some  time  after 
the  healing  appears  to  have  been  completed  ;  the  patient  is  not  to  be  con- 
sidered as  sate  for  some  time  after  apparent  recovery. 

CARCINOMA  OF  STOMACH. 

Cancer  of  the  stomach  is  far  more  infrequent  than  gastric  ulcer.  Ac- 
cording to  Brinton's  researches,  primary  cancer  of  the  stomach  was  found 
in  only  81  of  8468  autopsies,  or  in  the  proportion  of  about  one  per  cent. 
Yet  cancer  in  this  situation  appears  to  be  as  frequent  as  elsewhere. 
Brinton  deduces  from  his  o'wn  researches  and  those  of  others,  that,  of  all 
primary  cancers,  one-third  are  seated  in  the  stomach.  The  same  author 
estimates  the  liability  to  ulcer  as  four  times  greater  than  the  liability  to 
cancer.  As  a  rule,  cancer  when  seated  in  the  stomach  is  primary;  that 
is,  it  is  not  preceded  by  cancer  in  some  other  situation.  The  pylorus  is 
the  part  most  frequently  affected,  viz.,  in  the  proportion  of  3-5.  The 
cardiac  orifice  is  the  seat  in  the  proportion  of  ten  per  cent.  As  exceptions 
to  the  rule,  cancer  may  be  seated  at  a  point  between  the  two  orifices, 
oftener  in  the  line  of  the  small  than  the  great  curvature.  The  point  of 
departure  for  the  morbid  deposit  or  growth  is  usually  the  submucous 
areolar  tissue.  As  a  rule,  to  which  there  are  very  few  exceptions,  cancer 
of  the  pylorus  is  limited  to  the  stomach,  not  extending  to  the  duodenum, 
but  cancer  of  the  cardiac  orifice  extends  more  or  less  into  the  oesophagus. 
The  cancer  in  the  great  majority  of  cases  is  of  the  scirrhus  variety. 
Brinton's  statistics  show  the  proportion  to  be  seventy-two  per  cent., 
whereas,  the  proportion  in  which  the  cancer  is  medullary  is  eighteen  per 
cent.,  and  the  proportion  of  colloid  cancers  about  ten  per  cent.  In  the 
progress  of  the  cancerous  affection,  ulceration  of  the  mucous  coat  is  apt 
to  take  place,  so  that  symptoms  of  ulcer  and  cancer  are  combined. 
Sloughing  away  of  portions  of  the  cancerous  mass  is  not  uncommon. 
Perforation  of  the  stomach  sometimes  occurs.  It  occurred  in  21  of  507 
cases  analyzed  by  Brinton.  The  cancerous  affection  leads  to  adhesion  of 
the  stomach  to  adjacent  organs.  Stenosis  or  stricture  at  the  pyloric  or 
cardiac  orifice  is  another  effect,  playing  an  important  part  in  the  produc- 
tion of  symptoms.  The  opening  of  vessels  is  still  another  effect,  giving 
rise  to  hemorrhage.  The  carcinomatous  growth,  especially  when  seated 
at  the  pyloric  orifice,  forms  a  tumor  of  greater  or  less  size.  Obstruction 
at  this  orifice  induces  dilatation  of  the  stomach  and  hypertrophy  of  its 
muscular  tunic.  Commonly,  obstruction  at  the  cardiac  orifice  leads  to 
contraction  of  the  organ. 

The  symptoms  which  make  up  the  clinical  history  of  this  affection  are 
as  follows :  Impaired  appetite,  or  anorexia,  is  generally  more  or  less 
marked,  but  in  some  cases  the  desire  for  food  is  maintained.  Pain  is 
usually  more  or  less  prominent,  and  the  character  of  the  pain  is  frequently 
lancinating.  The  pain  is  sometimes  gnawing,  as  in  ulcer,  and,  in  these 
cases,  ulcer  may  have  occurred  as  secondary  to  the  cancer.  Tenderness 
over  the  epigastrium  may,  or  may  not,  exist.  Vomiting  is  a  frequent 
•symptom,  but  it  occurs  less  frequently  than  in  cases  of  simple  ulcer,  and 
at  a  later  period  after  taking  food,  provided  the  affection  be  not  seated  at 
the  cardiac  orifice.  The  vomiting,  if  the  cancer  be  at  the  pylorus,  may 
be  chiefly  due  to  obstruction  at  this  orifice,  and  consequent  accumulation. 
The  cryptogamous  plants,  sarcinse  and  torulae,  may  be  found  in  the 
vomited  matters  when  these  have  undergone  fermentation  within  the 
stomach.  Blood  is  not  infrequently  found  in  the  vomited  matters,  gene- 
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rally  in  small  quantity,  and  having  the  coffee-grounds  appearance.  Puru- 
lent or  sanious  matter  is  frequently  vomited.  With  these  symptoms 
referable  to  the  stomach  are  associated  progressive  loss  of  weight  and 
strength,  anaemia,  not  infrequently  febrile  movement,  usually  constipation 
but  occasionally  diarrhoea,  and  in  some  cases  jaundice.  The  last-named 
symptom  points  to  the  probable  occurrence  of  secondary  cancer  affecting 
the  liver. 

With  respect  to  the  pathology  and  causation,  nothing  is  to  be  added 
here  to  what  has  been  stated  already  in  the  first  part  of  this  work.  Cancer 
in  the  stomach,  as  elsewhere,  involves  a  constitutional  predisposition  or 
diathesis,  and  a  morbid  change  preceding  the  local  affection,  or  a  cachexia. 
Statistical  researches  do  not  appear  to  show  that  the  development  of  the 
affection  is  favored  by  particular  habits  of  life  or  any  appreciable  causes. 
The  causation  has  reference  to  age.  The  liability  to  the  affection  prior 
to  the  age  of  forty  is  small.  In  the  great  majority  of  cases  it  occurs 
between  fifty  and  sixty.  The  liability  to  it  diminishes  after  sixty,  and  is 
small  after  seventy.  Males  are  affected  more  frequently  than  females,  the 
proportion  being  as  2  to  1.  The  occurrence  of  cancer  of  the  uterus  in  the 
female  compensates  for  this  difference.  The  transmission  of  the  cancerous 
predisposition  or  diathesis  by  inheritance  is  well  established.  Facts,  also, 
appear  to  show  that  a  predisposition  to  cancer  seated  in  the  stomach  may 
be  inherited.  A  well-known  example  is  the  case  of  Napoleon  Bonaparte, 
whose  father,  and  a  sister  also,  died  of  cancer  of  the  stomach. 

Cancer  of  the  stomach  is  to  be  discriminated  from  merely  functional 
disorder,  or  dyspepsia,  and  chronic  gastritis.  In  merely  functional  dis- 
order, pain  and  vomiting  are  symptoms  rarely  as  prominent  as  they  are 
generally  in  cancer.  The  ailments  in  dyspepsia  are  seldom  so  protracted  ; 
they  do  not  lead  to  the  same  amount  of  emaciation,  feebleness,  and  pallor; 
haematemesis  and  the  vomiting  of  purulent  matter  are  wanting.  The  same 
is  true  of  chronic  gastritis.  Persistent  disturbance  of  digestion,  especially 
if  accompanied  by  pain  and  vomiting,  leading  to  considerable  loss  in 
weight,  diminution  of  strength,  and  anosmia,  in  a  person  between  forty  and 
sixty,  should  always  excite  strong  suspicion  of  cancer,  although  blood 
and  pus  have  not  been  vomited.  Cases  of  gastralgia  lack  all  the  diagnostic 
features  of  cancer  except  pain.  Gastric  ulcer  is  liable  to  be  confounded 
with  cancer,  and  in  view  of  the  great  difference  as  regards  prognosis,  it  is 
desirable  to  discriminate  between  these  affections.  They  present  certain 
points  in  contrast  as  regards  the  symptoms.  In  cancer  the  appetite  is 
more  impaired  than  in  ulcer.  Vomiting  is  more  uniformly  present  in 
ulcer ;  it  occurs  earlier  after  the  ingestion  of  food,  and,  in  general,  is  evi- 
dently due  to  the  irritation  caused  by  the  presence  of  food.  In  cancer  it 
is  present  in  only  a  certain  proportion  of  cases  ;  it  does  not  follow  so  soon 
after  taking  food,  if  the  cardiac  orifice  be  not  obstructed,  and  is  frequently 
due  to  the  mechanical  distension  of  the  stomach  owing  to  the  pyloric  ob- 
struction. Hemorrhage  is  more  constant,  and  is  apt  to  be  more  profuse 
in  ulcer.  If  the  patient  be  a  young  girl,  the  chances  are  much  in  favor  of 
ulcer:  and,  at  any  age,  if  the  patient  be  a  female,  ulcer  is  more  probable 
than  cancer.  The  pain  in  cancer  is  apt  to  be  lancinating,  in  ulcer  burning 
or  gnawing.  The  duration  of  the  local  symptoms  is  of  importance  in  this 
differential  diagnosis ;  if  the  symptoms  have  existed  for  a  long  period, 
the  chances  are  in  favor  of  ulcer  rather  than  cancer.  Age  is  to  be  con- 
sidered in  the  diagnosis,  cancer  occurring  rarely  before  fortjr. 

Considerable  importance  has  been  attached  to  a  peculiarity  of  com- 
plexion which  has  been  supposed  to  denote  the  cancerous  cachexia, 
consisting  of  pallor  with  a  faint  tint  of  yellow  or  green,  the  conjunctiva 
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ivm.-uning  unaffected.  It  has  been  called  a  waxy  complexion.  This  is 
•onetimes  \\vll  marked  in  cases  of  cancer,  but  it  is  by  no  means  always 
present,  nor  is  it  pathognomonic  when  marked.  If  members  of  the  family 
IIM\V  had  cancer,  this  fact  is  entitled  to  some  weight  in  the  diagnosis.  So, 
also,  is  the  coexistence  of  cancer  in  some  other  situation. 

In  some  cases  of  cancer  there  are  few  or  no  symptoms  denoting  any 
serious  affection  up  to  a  short  time  before  death.  Like  gastric  ulcer,  it  is 
sometimes  remarkably  latent,  the  patient  appearing  to  suffer  only  from 
moderate  or  slight  dyspeptic  ailments,  the  appetite  remaining  unimpaired, 
the  strength  not  failing,  and  the  aspect  indicating  health.  Watson  cites 
several  examples  of  this  kind.  Some  time  ago  I  was  accustomed  to  meet 
frequently  a  gentleman  supposed  to  be  simply  delicate  and  a  dyspeptic, 
who,  at  length,  was  seized  with  severe  gastric  symptoms  and  died  after  a 
short  illness.  At  the  post-mortem  examination,  the  pylorus  was  found  to 
be  the  seat  of  a  large  cancerous  tumor  which  involved  a  large  portion  of 
the  stomach.  As  another  example,  I  visited  in  consultation  an  aged  gen- 
tleman who  died  a  few  days  afterward  with  unmistakable  cancer  of  the 
stomach,  and  in  this  case  it  was  only  within  a  few  days  that  the  patient 
had  had  a  suspicion  of  anything  more  than  a  trivial  disorder. 

In  the  latent  cases  just  referred  to",  and  also  when  the  differential  diag- 
nosis relates  to  ulcer  and  chronic  gastritis,  much  importance  belongs  to 
the  discovery,  or  otherwise,  of  an  abdominal  tumor  in  the  site  of  the 
pylorus  or  stomach.  Exclusive  of  the  cases  in  which  the  cardiac  orifice 
is  the  seat  of  the  cancer,  a  tumor  is  discoverable  by  physical  examination 
in  the  majority  of  cases.  According  to  Brinton,  it  exists  in  80  per  cent, 
of  all  cases  of  cancer.  The  tumor  is  situated  generally  between  the  false 
ribs  and  the  umbilicus,  a  little  to  the  right  of  the  median  line.  It  may  be 
movable  or  fixed.  If  movable,  Yalleix  attaches  considerable  importance 
to  its  change  of  position,  according  as  the  stomach  is  distended  or  empty. 
The  tumor  varies  in  size  from  a  pigeon's  egg  to  the  size  of  the  closed 
hand.  It  is  usually  resisting,  and  the  surface  irregular  or  nodulated. 

The  presence  of  a  tumor,  if  ascertained  to  be  seated  in  the  stomach, 
renders  the  diagnosis  quite  positive.  But  it  may  not  be  always  easy  to 
decide  positively  that  the  tumor  is  seated  in  the  stomach.  A  cancerous 
tumor  may  simulate  aneurism  of  the  abdominal  aorta.  The  characters  of 
an  aneurismal  tumor  are  expansile  pulsation,  thrill,  and  murmur.  A 
cancerous  tumor  may  present,  more  or  less  marked,  the  same  characters. 
It  may  present  not  only  a  single,  but  a  double,  murmur.  How  are  the 
two  to  be  distinguished  from  each  other?  An  aneurismal  tumor  is  rarely 
movable ;  it  has  usually  a  smooth  outline,  and  may  be  diminished  by 
pressure ;  the  pulsation  is  felt  laterally  as  well  as  on  its  anterior  surface ; 
by  a  change  of  position  of  the  patient,  as  placing  him  on  his  hands  and 
knees,  the  pulsation  is  not  materially  affected,  whereas  if  the  tumor  be  not 
aneurismal,  its  pressure  on  the  artery  is  taken  off  and  the  pulsation  may 
be  found  to  cease.  But  aneurismal  tumors  do  not  always  pulsate,  and 
both  thrill  and  murmur  may  be  wanting.  Under  these  circumstances,  in 
this  differential  diagnosis,  reliance  must  be  had  upon  the  diagnostic  points 
relating  to  the  history  and  symptoms.  These  are,  of  course,  always  to  be 
carefully  considered.  Other  tumors,  from  their  situation  are  liable  to  be 
confounded  with  cancer  of  the  stomach,  viz.,  tumors  connected  with  the 
left  lobe  of  the  liver  and  the  pancreas,  fecal  tumors,  etc.  The  distinctive 
characters  of  these  will  be  considered  in  other  connections. 

Cancerous  affection  of  the  cardiac  orifice,  leading  to  stenosis  or  stric- 
ture, gives  rise  to  symptoms  quite  different  from  those  which  accompany 
cancer  of  the  stomach  otherwise  situated.  Food  accumulates  in  the  lower 
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part  of  the  oesophagus,  and  is  regurgitated  directly  after  deglutition. 
The  obstruction,  if  considerable,  interferes  with  vomiting  as  well  as  the 
ingestion  of  food.  The  food  is  regurgitated  without  change,  and  is  de- 
void of  the  taste  and  odor  of  the  gastric  fluids.  The  patient  is  unable  to 
take  solid  food,  and  is  compelled  to  take  liquids  slowly  and  in  small 
mouthfuls.  If  the  stricture  be  great,  death  takes  place  gradually  by  in- 
anition. A  patient  was  admitted  into  Blackwell's  Island  Hospital,  set.  45, 
in  a  state  of  great  exhaustion,  and  evidently  very  near  death.  He  stated 
that  for  a  long  time  he  had  been  unable  to  take  anything  but  liquids. 
The  bowels  were  constipated,  no  dejection,  according  to  the  patient's 
statement,  having  taken  place  for  a  month.  Death  occurred  twent}--four 
hours  after  admission.  On  post-mortem  examination,  the  cardiac  orifice 
was  found  to  be  the  seat  of  cancerous  disease  which  extended  somewhat 
up  the  oesophagus.  The  cardiac  orifice  was  so  completely  occluded, 
that  a  fine  silver  probe  was  passed  with  difficulty  through  it,  and  water 
poured  into  the  O3sophagus  remained  there.  I  met  with  a  similar  case, 
the  inanition  not  so  far  advanced,  at  my  clinic  at  the  Long  Island  Hos- 
pital. Two  additional  cases  have  come  under  my  observation  since  the 
first  edition  of  this  work  appeared. 

In  these  cases,  a  tumor  is  not  discoverable.  The  symptoms  are  the 
same  as  in  cases  of  stricture  at  the  lower  portion  of  the  oesophagus  from 
other  than  cancerous  disease,  and  the  differential  diagnosis  cannot  be 
made  with  positiveness.  Spasmodic  stricture  of  the  oesophagus  may 
simulate  contraction  from  either  cancer  or  some  other  organic  affection. 
The  passage  of  a  probang  into  the  stomach  will  enable  the  practitioner  to 
exclude  the  latter. 

I  have  not  referred  to  the  microscopical  examination  of  the  matters 
vomited,  in  cases  of  suspected  cancer,  with  a  view  to  the  discovery  of  the 
cancer  cells.  This  test  is  only  available  at  an  advanced  period  of  the 
disease,  and  then  only  in  a  very  small  proportion  of  cases,  owing  to  the 
action  of  the  gastric  juice  and  the  admixture  of  the  exfoliated  cancerous 
material  with  the  ingesta. 

The  prognosis  in  cases  of  cancer  of  the  stomach  is  as  unfavorable  as 
possible.  If  a  cure  be  within  the  range  of  possibility,  the  probabilities 
are  so  vastly  against  it  that  we  are  not  warranted  in  entertaining  the  least 
expectation  of  such  a  result  in  any  individual  case.  A  fatal  termination 
is  merely  a  question  of  time.  Statistics  show  the  average  duration  to  be 
about  a  year.  The  maximum  duration  is  about  three  years,  and  the  shortest 
period  is  a  month.  Death  occurs  by  slow  asthenia.  Perforation  was  the 
immediate  cause  of  death  in  21  of  507  cases  analyzed  by  Brinton.  Of  23 
cases  reported  by  Dr.  Alfred  L.  Haskins,  this  was  true  of  only  five.1 

The  treatment  has  reference  only  to  the  prolongation  of  life  and  the 
palliation  of  symptoms.  A  diet,  bland  and  nutritious,  consisting  of  the 
articles  of  food  which  experimental  trials,  in  each  case,  show  to  be  best 
borne,  taken  in  quantities  and  at  intervals  to  be  determined  also  by  trial ; 
remedies  to  relieve  pain  and  quiet  the  irritability  of  the  stomach ;  avoid- 
ance of  cathartics  and  any  measures  which  impair  the  vital  powers — 
these  are  the  points  to  be  kept  in  view  in  the  management  of  this  dis- 
tressing and  hopeless  affection. 

DILATATION  OF  STOMACH. 

Dilatation  of  the  stomach  is,  in  general,  a  lesion  dependent  on  obstruc- 
tion at  the  pyloric  orifice.  It  enters  into  the  anatomical  characters  of 

1  Am.  Journ.  of  Med.  Sciences,  January,  1869. 
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certain  cases  of  cancer,  it  is  incidental  to  cicatrization  of  ulcers  seated  at 
the  pylorus,  it  occurs  in  connection  with  pyloric  thickening  from  fibroid 
growth,  and  it  may  be  caused  by  the  pressure  of  a  tumor  on  the  lower 
portion  of  the  stomach.  It  takes  place  irrespective  of  obstruction  at  the 
pyloric  orifice,  but  the  instances  are  extremely  rare.  I  have  notes  of  two 
cases  which  have  fallen  under  my  observation,  in  which  the  dilatation 
was  sufficient  to  form  a  notable  projection  of  the  epigastiium  arid  upper 
part  of  the  abdomen,  there  being  no  evidence  of  obstruction  at  the  pylorus, 
save  the  existence  of  the  dilatation.  Both  these  cases  were  under  obser- 
vation for  a  short  time  only.  •  But  cases  have  been  observed  in  which 
the  dilatation  was  so  great  that  the  boundaries  of  the  stomach  embraced 
the  greater  part  of  the  abdominal  surface,  causing  enlargement  of  the 
abdomen  as  great  as  in  hydro-peritoneum  or  an  advanced  period  of  preg- 
nancy. The  capacity  of  the  organ  has  been  known  to  be  increased  so 
that  it  would  contain  several  gallons  of  liquid.  The  coats  of  the  stomach, 
in  these  cases,  are  atrophied,  especially  the  muscular  coat,  and  the  walls 
are  sometimes  as  thin  as  paper. 

In  these  cases  of  excessive  dilatation,  vomiting  occurs  after  intervals 
of  a  few  days,  an  enormous  amount  of  matter  being  expelled,  the  matter 
consisting,  in  a  great  measure,  of  imperfectly  digested  aliment,  which 
accumulates  in  consequence  of  the  inability  of  the  stomach  to  propel  its 
contents  into  the  duodenum.  The  vomited  matter  emits  a  putrescent 
odor,  and  frequently  contains  sarsinse  and  torulae  cerevisise.  The  appe- 
tite is  good  or  even  voracious,  but,  owing  to  the  accumulation  of  food  in 
the  stomach  and  its  ejection  by  vomiting,  the  assimilation  is  not  propor- 
tionate to  the  ingestion,  and  the  body  wastes. 

The  production  of  this  lesion  is  attributed  to  atrophy  of  the  muscular 
fibres,  to  paralysis  of  the  stomach,  and  to  habits  of  immoderate  eating. 
Chambers  is  of  opinion  that  in  most  cases  of  dilatation  not  the  effect  of 
mechanical  obstruction  at  the  pylorus,  it  is  due  to  a  congenital  deformity. 
This  author  cites  examples  of  its  existence  in  persons  who  were  accus- 
tomed to  eat  sparingly.  The  number  of  cases  which  are  to  be  collected 
is,  as  yet,  too  few  for  analysis  with  reference  to  the  causation  and  other 
points  of  investigation. 

Dilatation  of  the  stomach  occasions  an  abnormal  prominence  of  the  ab- 
domen especially  marked  at  the  epigastrium,  and  extending  more  or  less 
below  the  umbilicus,  according  to  the  augmented  size  of  the  organ.  The 
projecting  tumor  yields,  at  the  upper  part,  a  tympanitic  resonance  on  per- 
cussion, having  a  characteristic  gastric  quality  of  sound.  At  the  lower 
portion,  if  the  stomach  contain  ingesta,  there  is  flatness  on  percussion, 
and  the  relative  situation  of  the  flatness  and  tympanitic  resonance  changes 
as  the  position  of  the  patient  is  changed  from  the  vertical  to  the  recum- 
bent. On  succussion,  a  splashing  sound  may  be  produced,  analogous  to 
that  in  pneumo-hydrothorax.  This  was  marked  in  one  of  the  cases 
under  my  observation.  In  the  same  case,  when  the  patient  swallowed 
liquid,  metallic  tinkling  was  heard  with  Cammann's  stethoscope  placed 
over  the  stomach,  above  the  level  of  its  liquid  contents.  If  the  abdominal 
Avails  be  thin,  the  form  of  the  stomach  may  be  apparent,  and  its  peristaltic 
movements  may  be  seen.  The  enlargement  varies  at  different  times 
according  to  the  variation  in  the  contents  of  the  stomach;  it  diminishes 
greatly  or  disappears  after  the  complete  expulsion  of  the  contents  by 
vomiting.  A  sense  of  fluctuation  may  be  felt  when  the  stomach  contains 
considerable  liquid.  This  is  noted  in  the  history  of  one  of  my  cases. 

Yalleix  states  that  paracentesis  has  been  practised  in  a  case  of  enor- 
mously dilated  stomach,  under  the  belief  that  the  affection  was  hydro- 
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peritoneum.  Physical  examination  of  the  abdomen  should  enable  the 
practitioner  to  avoid  this  error.  In  hydro-peritoneum,  the  enlargement, 
if  not  uniform,  is  greatest  at  the  lower  part  of  the  abdomen,  the  reverse 
being  true  of  dilatation  of  the  stomach.  In  hydro-peritoneum  the  enlarge- 
ment is  proportionate  anteriorly  and  laterally ;  in  dilatation  of  the  stomach 
the  anterior  projection  is  greater  than  the  lateral.  In  hydro-peritoneum 
flatness  on  percussion  exists  at  the  lower  part  of  the  abdomen ;  in  dilata- 
tion of  the  stomach,  intestinal  tympanitic  resonance  will  be  likely  to  be 
found  below  the  space  which  yields  flatness,  in  the  hypogastric  and  iliac 
regions.  The  variation  in  the  enlargement,  and  its  disappearance  after 
complete  vomiting,  suffice  for  the  diagnosis. 

In  the  cases  which  I  have  observed,  the  affection  was  not  attended  by 
notable  inconvenience.  Vomiting  did  not  occur  in  these  cases.  In  cases 
of  excessive  dilatation,  nutrition  suffers  from  the  accumulation  of  aliment 
in  the  stomach  and  its  ejection  by  vomiting.  Yet,  it  is  stated  by  Valleix 
that  there  is  no  well-attested  instance  of  death  produced  by  simple  dila- 
tation. 

Regulation  of  the  ingesta  as  regards  quantity,  and  tonic  remedies  con- 
stitute the  appropriate  treatment.  Indigestible  food  and  articles  which, 
from  decomposition,  develop  gas  in  abundance,  should  be  interdicted.  .A 
diet  of  milk,  containing  grated  ice,  is  recommended  by  Petrequin,  who 
reported  two  of  the  cases  collected  by  Dr.  Haskins. 

\ 
DEGENERATION  OF  THE  GASTRIC  TUBULES. 

The  degeneration  of  structure  in  different  organs  has  been,  within  late 
years,  much  elucidated  by  microscopical  researches.  Of  this  fact,  the 
affections  of  the  liver,  of  the  kidney,  of  the  arteries,  of  the  muscular 
tissue,  etc.,  furnish  striking  examples.  By  the  aid  of  the  microscope,  the 
intimate  normal  structure  of  different  parts  has  been  unfolded,  as  a  point 
of  departure  for  the  study  of  abnormal  deviations.  Our  knowledge  of  the 
gastric  tubules  has  been  in  this  way  recently  acquired.  The  stomach 
has  been  shown  to  contain  an  immense  secreting  surface  furnishing  an 
enormous  amount  of  secretion  daily.  The  glandular  arrangement  is 
essentially  the  same  as  in  the  other  glands,  for  example,  the  kidneys,  the 
difference  being  that  the  secreting  surface  is  disposed  in  innumerable  short 
tubules  instead  of  convoluted  tubes.  Now,  analogy  would  lead  to  the 
supposition  that  the  tubules  of  the  stomach  may  be  the  seat  of  disease 
and  degeneration,  as  well  as  the  tubes  of  the  kidneys,  or  the  secretory 
structure  of  other  glandular  organs.  As  yet,  however,  very  little  atten- 
tion has  been  given  to  the  study  of  the  morbid  conditions  of  the  gastric 
glands.  The  subject  has  been  referred  to  by  two  German  writers,  Engel 
and  Wendl.*  But  to  Hanfield  Jones  is  due  the  credit  of  having  broken 
ground  in  this  new  field  of  research.  In  a  paper  entitled  "  Observations 
of  Morbid  Changes  in  the  Mucous  Membrane  of  the  stomach,"  Dr.  Jones 
has  tabulated  the  appearances  of  the  gastric  tubules  in  100  stomachs,  the 
subjects  not  selected,  but  taken  consecutively,  and  dead  with  a  variety  of 
diseases.2  The  results  go  to  show  that  here  is  a  field  the  further  culti- 
vation of  which  may  lead  to  highly  important  additions  to  our  patho- 
logical knowledge. 

1  Chambers  on  Digestion  and  its  Derangement. 

8  Medico- Chirurgical  Transactions,  vol.  xxxvii.  London,  1854.  Further  obser- 
vations have  been  contributed  by  Dr.  Wilson  Fox,  in  ibid.  1857  and  1858 ;  also,  by 
Dr.  Feuwick,  in  ibid.  1865. 
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Of  the  100  examinations,  in  72  the  appearances  denoted  more  or  less 
degenerative  change.  Of  these  72  cases,  in  47  the  degeneration  was  limited 
to  a  portion  of  the  stomach,  usually  the  pyloric  portion,  the  tubules  in  the 
remainder  of  the  organ  being  healthy.  In  11  cases  the  extent  of  the  affec- 
tion was  greater,  but  still  moderate.  In  1 4  cases  the  appearances  denoted 
destructive  changes  extending  over  the  greater  part  of  the  stomach.  The 
appearances  denoting  degeneration  within  the  tubules  consisted  of  the  de- 
posit of  black  pigment  and  fatty  granules,  the  presence  of  granular  matter 
in  the  place  of  the  normal  epithelium,  supposed  to  be  the  debris  of  the 
latter,  and  atrophy  or  loss  of  the  epithelium.  These  changes  are  analo- 
gous to  those  observed  in  the  degenerative  changes  which  take  place 
within  the  convoluted  tubes  of  the  kidney  in  cases  of  the  chronic  affections 
of  these  organs  embraced  under  the  name  Bright's  disease. 

In  the  1 4  cases  in  which  the  gastric  tubules  were  extensively  degenerated, 
the  patients  died  with  a  variety  of  diseases,  and  it  is  not  easy  in  so  limited 
a  number  of  cases  to  determine  what  symptoms  were  attributable  to  the 
affection  of  the  stomach.  It  is  not  improbable  that  further  researches 
will  show  these  glands  to  be  the  seat  of  morbid  conditions  of  great  im- 
portance, as  occurring  alone  or  in  association  with  other  affections.  There 
is  room  for  the  conjecture  that  the  impairment  of  digestive  power,  the 
anaemia,  debility,  etc.,  which  sometimes  occur  without  being  connected  with 
any  obvious  disease,  as  in  the  so-called  idiopathic  anjemia  described  by 
Addison,  and  which  are  sometimes  superadded  to  various  diseases,  may 
be  due  to  morbid  conditions  seated  in  the  gastric  tubules.  Further  ex- 
plorations in  this  new  field  of  research  may  lead  to  developments  of  as 
much  pathological  importance  as  those  which  have  resulted,  within  the 
past  few  years,  from  the  study  of  the  morbid  conditions  of  the  kidney. 

The  study  of  the  secretory  apparatus  of  the  small  intestine,  or  the  folli- 
cles of  Lieberkuhn,  rnay  afford  a  similar  field  for  fruitful  research,  which 
as  yet  appears  to  have  hardly  been  begun. 

The  points  which  it  is  desirable  to  settle  by  a  sufficient  number  of  ob- 
servations are :  First,  the  variations  in  appearances  which  occur  within 
the  limits  of  health  ;  and  the  appearances  which  denote  disease,  and  not 
cadaveric  changes.  Second,  the  different  kinds  of  morbid  change,  together 
with  their  pathological  character  and  import.  Third,  the  gross  appear- 
ances corresponding  to  the  changes  ascertained  by  the  microscope.  Fourth, 
the  symptoms  associated  with  different  anatomical  changes. 


The  foregoing  remarks  on  degeneration  of  the  gastric  tubules  were  con- 
tained in  the  previous  editions  of  this  work,  and  are  retained  in  this  (4th) 
edition  without  alteration.  Further  reflection  has  served  to  strengthen, 
in  my  own  mind,  the  conviction  that  important  results  may  be  expected 
from  histological  researches  in  this  direction.  For  a  long  time  it  has 
seemed  to  me  a  rational  supposition  that  lesions  compromising  the  secre- 
tory function  of  the  gastro-intestinal  tubules  exist  in  a  class  of  cases  cha- 
racterized by  progressive  and  fatal  inanition  taking  place  without  the 
evidence  of  disease  existing  elsewhere  sufficiently  to  explain  the  symptoms 
and  the  termination.  In  an  essay  written  since  the  publication  of  the  last 
(3d)  edition  of  this  work,  I  have  given  abstracts  of  several  cases  of  this 
kind  which  have  fallen  under  my  observation.1  These  cases  represent  a 
class  witli  which  all  practising  physicians  of  much  experience  are  more  or 

1  The  Pathological  relations  of  the  gastric  and  intestinal  tubules,  by  Austin 
Flint,  M.D.,  New  York  Heel.  Journal,  March,  1871. 
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less  familiar.  The  marked  characteristics  are  gradual  and,  at  length,  com- 
plete loss  of  appetite  and  digestive  power,  with  progressive  debility,  and 
death  by  exhaustion,  adequate  morbid  conditions  seated  elsewhere  than 
in  the  glands  of  the  alimentary  canal  being  excluded  by  an  investigation 
of  the  symptoms  and  signs.  In  the  cases  cited  in  the  essay  just  referred  to, 
the  patients  were  somewhat  advanced  in  years,  and  they  were  healthy  prior 
to  the  illness  which  ended  fatally  ;  this  illness  was  developed  imperceptibly 
and  advanced  slowly  ;  the  persons  were  singularly  exempt  from  apparent 
morbilic  influences,  being  temperate  and  their  habits  of  life  regular ;  they 
were  in  easy  circumstances,  and  in  a  great  measure  withdrawn  from  active 
occupation;  the  intellectual  faculties  remained  intact  up  to  a  few  hours 
before  death,  and  the  mode  of  dying  was  typical  of  slow  asthenia.  The 
impairment  of  appetite  was  the  first  symptom. 

My  object  in  the  essay  was  to  show,  from  a  clinical  point  of  view,  first, 
the  existence  of  a  well-defined  class  of  cases  characterized  by  anorexia, 
impaired  digestion,  progressive  debility  and  death  from  inanition ;  and, 
second,  in  view  of  these  clinical  characteristics,  together  with  the  absence 
of  adequate  lesions  elsewhere,  the  probability  that  the  essential  disease  is 
seated  in  the  secretory  glands  of  the  alimentary  canal. 

In  order  that,  in  this  class  of  cases,  lesions  of  these  glands  shall  be  re- 
cognized as  an  established  fact,  the  existence  of  the  lesions  must,  of 
course,  be  demonstrated  by  microscopical  examinations  after  death.  This 
appears  to  have  been  done  in  a  case  reported  by  Dr.  Samuel  Fenwick,1 
in  which  the  diagnosis  of  disease  of  the  gastric  tubules  was  made  from 
the  symptoms  and  history.  In  this  case  the  existence  of  distinctive  lesions 
here  was  verified  by  the  microscope,  and  by  estimates  showing  notably 
deficiency  of  the  gastric  juice.  Probably,  the  whole  extent  of  the  patho- 
logical relations  of  the  gastro-intestinal  tubules  is  by  no  means  embraced 
by  supposing  that  the  anatomical  characteristics  in  the  cases  just  referred 
to,  are  to  be  sought  for  in  these  glands.  There  are  grounds  for  the  belief 
that  lesions  here  seated  are  often  associated  with  various  diseases,  and 
that  functional  disorder  of  these  glands  enters  more  largely  into  morbid 
phenomena  than  has  hitherto  been  supposed. 

From  the  histological  researches  of  Jones,  Fenwick,  and  Fox,  lesions 
affecting  the  secretory  function  of  the  tubules  correspond  with  those 
which  occur  in  other  glandular  organs,  c.  #.,  the  kidneys.  The  point  of 
departure  in  some  cases  is  within  the  tubules,  the  secretory  cells  under- 
going granular  fatty  metamorphosis,  and,  finally,  disappearing.  In  other 
cases,  the  primary  seat  appears  to  be  in  the  connective  tissue  surrounding 
the  tubules,  the  latter  becoming  atrophied  by  pressure,  as  in  cases  of 
cirrhosis  of  the  kidneys. 

1  Vide  London  Lancet,  July  16,  1870.  I  have  quoted  the  case  in  full  in  my 
essay. 
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CHAPTER  IY. 

Structural  Affections  of  the  Intestinal  Canal  involving  Obstruction— Invagination— Strangu- 
lated Hernia  within  the  Abdomen— Rotation  or  twisting  of  Intestine— Compression  and  Stric- 
ture of  Intestine.  Obstruction  from  Impaction  of  Feces,  Enterolithes,  and  Foreign  Bodies. 
Functional  Obstruction. 

QTRUCTURAL  affections  of  the  intestines  are  important,  measurably 
j^  or  chiefly  as  giving  rise  to  obstipation  due  to  mechanical  obstruction 
to  the  passage  of  the  intestinal  contents.  Hence  we  may  consider  these 
affections  under  the  head  of  obstruction  of  the  bowels.  And,  having  con- 
sidered the  important  structural  affections  involving  obstruction,  it  will 
be  convenient  to  consider,  in  this  chapter,  obstipation  (meaning  by  this 
term  obstruction  as  distinguished  from  constipation)  dependent  on  causes 
other  than  lesions  of  structure,  viz.^  on  the  impaction  of  feces,  the  forma- 
tion of  concretions  called  enterolithes,  the  introduction  of  foreign  bodies, 
and  on  merely  functional  disorder.  The  term  ileus  or  iliac  passion,  and 
other  names,  have  been  applied  to  cases  of  obstipation  with  the  ejection 
from  the  mouth  of  the  intestinal  contents,  or  so-called  stercoraceous 
vomiting.  As  the  latter  symptom  occurs  in  connection  with  obstruction 
from  various  causes,  the  names  based  upon  it  have  no  special  pathological 
significance  and  tend  to  produce  confusion. 

Obstruction  from  structural  affections  is  happily  not  of  frequent  occur- 
rence. According  to  the  statistical  resources  of  Benjamin  Phillips,  it  is 
met  with  in  a  proportion  of  one  per  cent,  in  post-mortem  examinations.1 
Similar  researches  by  Brinton,  the  whole  number  of  promiscuous  necrop- 
sies being  12,000,  showed  obstructions  from  various  causes,  exclusive  of 
hernia,  in  the  proportion  of  1  in  280  deaths.2  The  lesions  involving  ob- 
struction are  the  following:  Intussusception,  in vagination  or  volvulus; 
strangulation  from  hernia  within  the  abdomen ;  rotation  of  a  portion  of 
intestine  upon  its  own  axis,  or  upon  the  mesentery,  and,  according  to 
Rokitansky,  twisting  of  a  portion  of  intestine  around  another  coil  of  in- 
testine ;  compression  of  one  portion  of  intestine  by  another  portion,  or  by 
a  tumor  situated  exterior  to  the  canal,  and  stricture  produced  by  morbid 
growth  within  the  canal  or  by  the  contraction  following  the  cicatrization 
of  ulcers.  The  symptoms  attending  these  several  affections  are  not,  in 
all  respects,  the  same,  although  obstipation  is  a  common  feature.  They 
will  therefore  claim  separate  consideration.  But  it  will  be  seen  that  it  is 
not  always  easy  to  determine,  by  means  of  the  symptoms  in  individual 
cases,  the  particular  lesion  which  occasions  the  obstruction. 

INVAGINATION. 

Invagination,  intussusception,  or  volvulus,  is  the  reception  of  a  portion 
of  the  intestines  into  another  portion.  Generally  the  invagination  is  from 
above  downward,  but  sometimes  the  lower  portion  is  received  into  the  upper. 
The  latter,  called  retrograde  invagination,  was  found  in  3  of  59  cases  ana- 

1  Trans.  Royal  Med.  and  Surg.  Society  of  London,  vol.  xiii.  1848. 
8  British  and  Foreign  Medico-Chirurg.  Review,  October,  1867. 
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lyzed  by  Dr.  S.  Foster  Haven.1  It  is  certain  that  invagination  may  occur 
transiently,  giving  rise  to  no  symptoms.  In  post-mortem  examinations, 
especially  in  children,  innocuous  invaginations  of  the  small  intestine  are 
not  infrequently  found  ;  the  invaginated  portion  is  restored  without  diffi- 
culty, and,  aside  from  the  displacement,  there  are  no  morbid  appearances. 
In  such  instances,  they  have  probably  occurred  in  the  last  moments  of  life. 
I  counted  as  many  as  fifteen  of  such  invaginations  in  the  body  of  a  child 
dead  with  typhoid  fever.  It  is  not  unlikely  that  they  occur  frequently  in 
connection  with  various  diseases  and  even  in  health.  It  is  only  when  the 
invagination  becomes  fixed,  giving  rise  to  congestion,  inflammation,  etc., 
that  it  occasions  obstruction  and  other  symptoms.  It  is  then  a  lesion  of 
very  great  gravity,  in  the  great  majority  of  cases  ending  fatally.  This  is 
the  most  frequent  of  the  lesions  causing  fatal  obstruction.  Of  169  cases 
of  obstruction  from  various  lesions  collected  by  Phillips,  63  were  of  this 
class.  An  analysis  of  600  cases  by  Brinton  showed  in  43  per  cent,  the 
obstruction  to  be  from  intussusception. 

Invagination  brings  into  apposition  three  layers  of  intestine,  viz.,  an 
entering,  a  returning,  and  a  receiving  layer.  In  the  relation  of  the  enter- 
ing and  receiving  layer,  mucous  surfaces  are  in  contact,  and  these  do  not 
become  adherent.  But  serous  surfaces  are  in  contact  in  the  relation  of 
the  entering  and  returning  layer,  and  inflammation,  excited  at  the  point 
of  entrance,  leads  to  adhesion  of  these  surfaces,  extending  more  or  less 
beyond  the  point  of  entrance.  In  this  way  the  invagination  becomes 
fixed.  The  vessels  of  the  portion  of  the  mesentery  connected  with  the 
invaginated  intestine  are  obstructed  by  tension.  Congestion  and  swelling 
of  the  invaginated  intestine  ensue,  and,  at  length,  it  becomes  gangrenous, 
as  if  strangulated,  and  sloughs  away,  if  life  be  sufficiently  prolonged. 
The  obstruction  is  due  to  the  swelling  from  congestion  and  the  exudation 
of  lymph.  Usually  the  obstruction  is  complete,  but  exceptional  cases 
have  been  reported  in  which  the  intestinal  passage  remained  pervious  but 
much  contracted.  Peritonitis  is  apt  to  extend  more  or  less  around  the 
seat  of  the  invagination,  leading  to  morbid  attachment  to  the  adjacent 
parts. 

The  invagination  may  occur  at  any  point  in  the  intestinal  tract.  Its 
most  frequent  seat  is  at  the  junction  of  the  ileum  and  caecum.  This  is 
shown  in  cases  of  children,  by  the  valuable  statistical  researches  of  Dr.  J. 
Lewis  Smith.3  Dr.  Smith's  account  of  the  mode  in  which  it  generally 
occurs  is  as  follows :  "  The  intussusception  not  infrequently  begins  in  the 
prolapse  of  the  ileum  through  the  ileo-caecal  valve,  in  the  same  way  that 
prolapse  of  the  rectum  occurs  through  the  sphincter  ani.  If  death  take 
place  early,  only  a  small  portion  of  the  ileum  may  have  passed  the  valve. 
If  the  case  be  protracted,  the  tenesmus  brings  down  more  and  more  of  the 
ileum  with  its  accompanying  mesentery.  The  constriction  of  the  valve, 
which  acts  as  a  ligature,  prevents  the  further  descent  of  the  ileum,  and, 
the  tenesmus  continuing,  the  next  step  is  the  inversion  of  the  caput  coli, 
which  is  drawn  into  the  colon  by  the  descending  mass ;  and  unless  the 
case  terminate  by  sloughing  or  death,  the  ascending  and  transverse  por- 
tions of  the  colon  are  successively  invaginated.  Not  infrequently,  the 
caecum  is  the  part  primarily  inverted  and  invaginated,  and,  descending 
along  the  colon,  it  draws  after  it  the  ileum  which  sustains  its  natural  re- 

• 

1  American  Journal  of  Med.  Sciences,  October,  1855. 

8  Statistical  Researches  relative  to  the  Seat,  Symptoms,  Pathological  Anatomy, 
etc.,  of  Intussusception  in  Children.  Am.  Jour,  of  Med.  Sciences,  Jan.  1862. 
Vide,  also,  Smith  on  the  Diseases  of  Children,  second  edition,  1872. 
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lation  to  the  ileo-caecal  valve.  These  two  forms  of  imagination — that  in 
which  the  ileum,  passing  tlirough  the  ileo-caecal  valve,  successively  inverts 
mid  1 1  raws  after  it  the  caput  coli  and  the  divisions  of  the  colon,  and  that 
in  which  the  caput  coli  is  primarily  invaginated,  and,  descending  along  the 
large  intestine,  inverts  the  latter,  and  draws  after  it  the  ileum — constitute 
the  vast  majority  of  cases  of  this  disease  in  childhood."  The  invagiuated 
portion  may  descend  so  low  as  to  be  felt  and  seen  at  the  anus,  and  it  may 
even  protrude  from  the  body.  It  is,  however,  to  be  borne  in  mind  that 
the  invagination  may  occur  at  any  point  in  either  the  large  or  small  intes- 
tine. In  Dr.  Haven's  analysis  of  59  cases  it  was  seated  in  the  small  intes- 
tine in  23.  Of  the  cases  analyzed  by  Brinton,  the  intussusception  was 
ileo-caecal  in  56  per  cent. ;  iliac  in  28  per  cent. ;  jejunal  in  4  per  cent.,  and 
in  the  colon  in  12  per  cent. 

Invagination  causing  obstruction,  as  already  stated,  proves  fatal  in  the 
great  majority  of  cases  ;  yet  the  affection  is  by  no  means  absolutely  hope- 
less. The  manner  in  which  recovery  usually  takes  place  is  of  importance 
in  its  bearing  on  the  treatment.  The  invaginated  portion  of  intestine 
sloughs  away  and  is  evacuated,  the  entering  and  receiving  portion  at  the 
point  of  entrance  remaining  adherent,  and  the  perviousness  of  the  canal 
being  restored.  Cases  have  been  reported  in  which  a  large  portion  of  in- 
vaginated intestine  was  thrown  off,  and  recovery  followed.  Prof.  Van 
Buren  reported  a  case  to  the  New  York  Pathological  Society,  in  which 
five  feet  of  intestine  were  passed  per  anum,  the  patient  recovering.  Prof. 
Peaslee  exhibited  at  a  meeting  of  the  New  York  Academy  of  Medicine, 
1865,  five  feet  of  intestine  which  had  been  passed  per  anum  four  months 
before  the  death  of  the  patient.  He  also  exhibited  the  intestines  removed 
from,  the  body  of  this  patient  after  death.  The  small  intestine  was  only 
16  feet  in  length,  the  length  of  the  large  intestine  being  5  feet  and  10 
inches.  The  invagination  and  sloughing  had  taken  place  in  the  small  in- 
testine at  a  distance  of  six  feet  from  the  duodenum.  A  stricture  existed 
at  this  point ;  the  intestine  above  was  much  dilated,  and  that  below  greatly 
reduced  in  size.  The  patient  died  from  inanition  dependent  on  the  stric- 
ture of  the  intestine.1  Dr.  William  Thompson,  of  Edinburgh,  collected 
43  cases  ending  in  recovery."  Of  Dr.  Haven's  59  cases,  in  12  the  invagi- 
nated portion  was  passed  per  anum,  and  of  these  12  cases  10  ended  in  re- 
covery. This  is  the  mode  of  recovery  which  is  to  be  hoped  for  after  per- 
manent incarceration  of  the  invaginated  intestine  has  taken  place. 

The  prominent  local  symptoms  which  enter  into  the  clinical  history  of 
invagination  are  as  follows :  Pain  is  more  or  less  prominent,  at  first  parox- 
ysmal as  in  colic,  and  after  a  time  becoming  constant,  with  frequent  exa- 
cerbations. The  pain,  if  the  patient  be  old  enough  to  describe  it,  appears 
to  emanate  from  a  certain  fixed  point.  Tenderness  at  first  may  not  be 
marked,  but  becomes  developed,  being  either  limited  to,  or  greatest  at, 
the  point  whence  the  pain  emanates.  The  tenderness  and  constant  pain 
denote  the  occurrence  of  peritonitis  at  the  seat  of  the  invagination. 
Vomiting  soon  becomes  a  prominent  and  persisting  symptom,  with  very 
few  exceptions.  The  vomited  matter,  after  a  time,  may  have  the  odor  of 
feces,  and  is  then  said  to  be  stercoraceous.  A  [truly  stercoraceous  vomit- 
ing, however,  very  rarely,  if  ever,  takes  place — that  is,  the  contents  of  the 
large  intestine  are  not  ejected.  This  could,  of  course,  onty  happen  when 
the  obstruction  commences  below  the  caecum,  which  is  extremely  rare ; 

1  Vide  Bulletin  of  the  New  York  Academy  of  Medicine,  vol.  ii.,  Nos.  25-29. 

2  Vide  article  on  Internal  Strangulated  Intestine,  by  Elisha  Harris,  M.  D.,  in  New 
York  Journal  of  Medicine,  1853. 
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but,  even  if  the  caecum  be  above  the  seat  of  the  imagination,  the  ileo-csecal 
valve,  certainly  in  the  great  majority  of  cases,  effectually  prevents  regur- 
gitation  of  the  contents  of  the  large  into  the  small  intestine.  Experiments 
and  clinical  observation  show  that  the  ileo-caecal  valve  whl  sustain  an 
amount  of  pressure  sufficient  to  cause  rupture  of  the  intestinal  walls.  It 
is  not,  however,  improbable,  as  has  been  conjectured,  that  regurgitation 
may  sometimes  take  place  to  some  extent,  provided  the  ileum  as  well  as 
the  caecum  at  the  point  of  junction  be  distended.  The  accumulation  of 
ingesta  and  gas  above  the  obstruction  occasions  more  or  less  abdominal 
distension,  provided  the  invagination  be  not  situated  in  the  upper  portion 
of  the  small  intestine.  Frequently  the  accumulation  of  intestinal  contents 
at  the  seat  of  the  invagination  gives  rise  to  a  tumor  appreciable  by  the 
eye  and  touch,  and  to  dulness  on  percussion.  After  the  contents  of  the 
intestinal  canal  below  the  point  of  obstruction  have  been  evacuated,  there 
is  persisting  obstipation,  save  in  a  very  few  exceptional  cases.  If  the  in- 
vaginated  portion  of  intestine  descend  to  the  rectum,  tcnesmus  is  felt,  and 
the  patient  is  led  to  make  straining  efforts.  Under  these  circumstances 
bloody  mucus  is  expelled,  as  in  dysentery. 

The  general  symptoms  at  first  may  not  be  marked,  but  soon  they  de- 
note a  grave  affection.  The  pulse  becomes  accelerated,  its  frequency  pro- 
gressively increases  and  it  is  proportionally  feeble  or  compressible.  Pro- 
gressive prostration,  hiccough,  coolness  or  coldness  of  the  surface,  an 
anxious  or  haggard  expression,  denote  the  progress  toward  a  fatal  termin- 
ation. The  mode  of  dying  is  by  asthenia,  the  pain  and  tenderness 
frequently  diminishing  or  ceasing  for  some  time  before  death. 

A  favorable  progress  is  denoted  by  the  occurrence  of  free  evacuations 
from  the  bowels,  the  discharge  of  the  invaginated  portion  of  intestine,  to- 
gether with  improvement  in  all  the  local  and  in  the  general  symptoms. 

Invagination  is  to  be  discriminated  from  functional  colic,  acute  perito- 
nitis, and  obstruction  from  other  causes.  The  symptoms  at  first  may 
denote  nothing  more  than  colic.  The  persistency  of  pain,  the  develop- 
ment of  tenderness,  the  acceleration  of  the  pulse,  the  vomiting,  etc.,  how- 
ever, soon  point  to  an  affection  of  greater  gravity  than  colic.  Acute 
peritonitis  is  to  be  excluded  by  the  gradual  development  of  the  local  and 
general  symptoms  ;  by  the  absence  of  diffused  tenderness  over  the  abdo- 
men, and  of  rigidity  of  the  abdominal  muscles  ;  by  the  localization  of 
pain  and  tenderness  within  a  circumscribed  space,  and  by  the  signs  of  a 
tumor  in  some  cases.  Acute  peritonitis  sometimes  supervenes,  in  cases  of 
invagination,  from  rupture  of  the  intestine  above  the  obstruction.  From 
obstruction  caused  by  hernia  within  the  abdomen,  and  rotation  and  twist- 
ing of  the  intestine,  the  discrimination  is  more  difficult,  and,  indeed, 
cannot  always  be  made  with  positiveness.  The  age  of  the  patient  has  a 
bearing  on  the  diagnosis.  Invagination  occurs  most  frequently  in 
infancy.  According  to  Dr.  Smith's  statistics,  it  is  most  apt  to  occur  be- 
tween the  second  and  third  month  of  infantile  life.  Of  47  cases  only  18 
occurred  between  the  ages  of  one  year  and  twelve  years.  In  Dr.  Haven's 
cases  the  mean  age  was  18  years;  the  youngest  age  was  3  months,  and 
the  oldest  65  years.  Male  children,  more  than  female,  are  liable  to  it, 
the  relative  proportion,  in  Dr.  Smith's  cases,  being  thirty-two  to  twenty- 
two,  and  in  Dr.  Haven's  59  cases  34  were  males.  On  the  other  hand, 
hernial  obstruction  occurs  oftener  after  infancy  and  childhood,  and  cases 
occur  oftener  in  females  than  in  males.  The  discharge  of  blood  and  mu- 
cus is  distinctive  of  invagination  involving  the  large  intestine. 

A  point  in  diagnosis  is  to  determine  the  probable  seat  of  the  invagina- 
tion. The  chances  are  that  it  is  seated  at  the  junction  of  the  large  and 
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small  intestine.  The  probability  of  this  being  the  seat  is  increased,  if  the 
pain,  tenderness,  and  swelling  are  situated  in  the  neighborhood  of  the 
right  iliac  fossa.  Tenesmus,  with  the  discharge  of  blood  and  mucus, 
shows  that  the  large  intestine  is  involved.  The  invaginated  portion  may 
sometimes  be  felt  and  seen  within  the  rectum.  If  seated  in  the  small  in- 
test  hie,  the  constitutional  disturbance  is  greater,  and,  if  the  point  of  ob- 
struction be  toward  the  upper  portion  of  the  small  intestine,  there  will 
be  little  or  no  abdominal  distension.  Barlow  considers  the  quantity  of 
urine  as  furnishing  a  guide  to  the  situation  of  the  obstruction.  ]f  the  small 
intestine  be  unobstructed,  liquids  ingested  are  abundantly  absorbed,  and 
the  urine  is  proportionately  abundant,  but  if  the  obstruction  be  situated 
high  up  in  the  small  intestine,  the  diminished  absorbing  surface  involves 
a  scanty  secretion  of  urine.1  It  is  doubtful  if  much  reliance  is  to  be  placed 
on  this  test. 

The  prognosis  is  extremely  unfavorable.  The  usual  mode  of  recovery 
in  the  exceptional  cases  in  which  the  affection  does  not  end  fatally,  has 
been  stated,  viz.,  by  sloughing  away  of  the  invaginated  portion  of  intes- 
tine, the  adhesions  at  the  point  of  entrance  being  permanent.  It  is  pos- 
sible that  the  invaginated  portion  may  be  restored,  in  some  cases,  after 
symptoms  denoting  the  affection  are  developed,  but  such  instances  must 
be  exceedingly  rare.  And  it  must  be  equally  rare  for  the  invaginated 
portion  of  intestine  to  remain,  the  canal  becoming  or  continuing  pervious. 
Of  the  50  cases  analyzed  by  Dr.  Smith,  in  7  recovery  took  place,  and  in 
each  case  by  sloughing.  In  all  these  7  cases  the  ages  were  between  5  and 
1  -2  years,  Dr.  Smith's  researches  being  limited  to  cases  occurring  in  child- 
hood. The  constitutional  powers  in  infancy  do  not  seem  to  be  adequate 
to  support  the  affection  for  a  sufficient  period  for  the  sloughing  process  to 
ba  completed.  The  separation  of  the  invaginated  portion  of  intestine 
takes  place  between  the  sixth  and  twelfth  day.  In  fatal  cases,  the  dura- 
tion rarely  extends  beyond  eight  days.  Death  may  take  place  within 
twenty-four  hours.  In  the  majority  of  cases,  life  is  not  prolonged  beyond 
the  third  day.  Dr.  Smith  cites  a  case  in  which  the  symptoms  of  invagi- 
nation  had  existed  for  six  weeks,  and  in  another  case,  for  three  months 
before  death,  the  obstruction  in  both  cases  not  being  complete,  and  the 
invaginated  portion  of  intestine  not  completely  strangulated.  Death 
sometimes  is  hastened  by  peritonitis  caused  by  rupture  of  the  intestine 
above  the  seat  of  the  obstruction.  In  young  children  the  duration  is 
sometimes  shortened  by  the  occurrence  of  convulsions.  Generally  the 
mode  of  dying  is  by  slow  asthenia. 

Jf  the  existence  of  in  vagi  nation  could  be  ascertained  prior  to  the  devel- 
opment of  symptoms  denoting  incarceration,  it  is  probable  that  measures 
for  restoration  might  be  successfully  employed.  But  generally  a  day  or 
two  elapses  before  the  character  of  the  affection  is  even  suspected.  In  the 
mean  time,  cathartics  will  be  likely  to  increase  the  imagination  and  dimin- 
ish the  practicability  of  restoration.  The  liability  to  the  existence  of  this 
affection,  especially  in  children,  should  be  borne  in  mind  in  cases  of  appa- 
rent colic,  and  should  dictate  reserve  in  the  employment  of  cathartics. 
So  soon  as  the  character  of  the  affection  is  rendered  probable  by  the 
symptoms,  measures  to  effect  restoration  may  be  tried.  These  measures 
are  the  injection  of  water  or  of  air  in  considerable  quantity  into  the  rectum. 
If  practicable,  the  injection  should  be  made  through  a  long  flexible  tube 
carried  into  the  intestine  as  far  as  it  can  be  made  to  pass  without  undue 
force.  The  object  is  to  effect  the  restoration  by  the  upward  pressure  of 
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the  air  or  water,  the  invagination  being,  in  the  great  majority  of  cases,  in 
a  downward  direction.  The  injections  are  not  to  be  pushed  beyond  the 
point  at  which  they  are  borne  without  much  suffering,  and,  if  they  do  not 
succeed  after  a  fair  trial,  they  are  not  to  be  persisted  in.  They  will  very 
rarely  succeed  after  the  invaginated  portion  of  intestine  has  become  swol- 
len by  congestion  and  the  peritoneal  surfaces  in  contact  have  become  ad- 
herent. If  pushed  too  far,  rupture  of  the  intestine  below  the  seat  of  the 
obstruction  may  be  produced.  I  have  known  rupture  to  result  from  the 
injection  successively  of  an  acid  and  alkaline  liquid,  giving  rise  to  the 
evolution  of  gas  by  combination  within  the  intestine.  This  method  of  em- 
ploying pressure  is  highly  objectionable,  because  the  amount  of  pressure 
cannot  be  regulated.  Cases  have  been  repeatedly  reported  in  which  the 
injection  of  air  or  water  has  apparently  effected  restoration  in  cases  of 
supposed  invagination,  even  after  obstruction  had  existed  for  several  days. 
But  it  is  probable  that  in  a  certain  proportion  of  these  cases  invagination 
did  not  really  exist.  These  measures  for  reduction  are  of  no  avail  if  the 
seat  of  the  invagination  be  above  the  ileo-csecal  valve. 

Exclusive  of  measures  for  reduction,  the  objects  of  treatment  are  to 
secure  as  much  quietude  of  the  intestinal  canal  as  possible,  to  palliate 
suffering,  and  support  the  powers  of  life,  under  the  hope  that  sloughing 
and  recovery  may  take  place.  The  avoidance  of  cathartics  is  essential. 
The  practitioner  is  not  to  be  tempted  to  employ  them  with  the  hope  of 
overcoming  the  obstruction.  They  interfere  with  the  objects  just  named, 
and  are  destructive.  Not  only  the  active  cathartics,  but  even  mild  pur- 
gatives and  laxatives  are  contra-indicated.  To  quiet  the  peristaltic  move- 
ments, opium  is  to  be  given  in  sufficient  doses  to  secure  relief  of  pain 
without  inducing  narcotism.  Fomentations  over  the  abdomen  are  useful. 
The  strength  of  the  patient  is  to  be  supported  by  concentrated  and  purely 
nutritious  food  given  in  small  quantities  at  a  time,  together  with  alcoholic 
stimulants.  It  is  to  be  borne  in  mind  that  the  recovery  will  depend  on 
life  being  sufficiently  prolonged  for  the  sloughing  away  of  the  invaginated 
portion  of  intestine.  Bloodletting,  counter-irritation,  or  any  measures 
which  tend  to  impair  the  vital  forces,  are  never  indicated,  and'  cannot  fail 
to  do  harm.  After  sloughing  has  taken  place  and  the  obstruction  is  re- 
moved, purgatives  are  not  to  be  employed,  lest,  by  exciting  unduly  peri- 
staltic movements,  the  adhesions  at  the  point  of  the  invagination  may  be 
broken  up  and  peritonitis  ensue  from  the  escape  of  the  contents  of  the 
intestine  into  the  peritoneal  sac. 

Gastrotomy  has  been  resorted  to  as  a  last  resource  in  cases  of  invagina- 
tion. Phillips  collected  27  cases  in  which  this  operation  was  performed, 
and  in  2  of  these  cases  it  proved  successful.  One  was  the  case  of  a  negro 
reported  by  Dr.  Wilson,  in  the  American  Journal  of  Medicine,  vol.  x. 
The  first  object  of  the  operation  is  to  restore  the  parts  if  practicable,  and 
a  second  object  to  perform  enterotomy  and  establish  an  artificial  anus. 
Life  may  be  prolonged  if  the  latter  object  be  accomplished,  although  re- 
covery does  not  take  place.  The  chances  for  restoration  would  be  greater 
in  proportion  as  the  operation  was  resorted  to  early,  but  few  surgeons 
would  be  willing  to  make  so  formidable  an  operation  at  a  period  when  the 
diagnosis  might  hardly  be  considered  as  settled.  After  strangulation  has 
existed  for  some  time,  it  would  not  be  advisable  to  restore  the  parts  even 
were  it  practicable.  In  short,  at  the  time  when  the  operation,  if  employed 
at  all,  would  be  advisable,  the  chances  of  recovery  after  it  would  be  less 
than  if  reliance  were  placed  on  a  spontaneous  cure.  Even  with  a  view  to 
artificial  anus,  the  operation  would  be  likely  to  lessen  the  chances  of  a 
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spontaneous  cure.     The  propriety  of  surgical  interference  has  therefore 
justly  not  many  advocates. 

STRANGULATED  HERNIA  WITHIN  THE  ABDOMEN.    ROTA- 
TION OR  TWISTING  OF  INTESTINE. 

Several  abnormal  conditions  lead  to  hernia  within  the  abdomen.  Fis- 
sures sometimes  exist  in  the  mesentery,  omentum,  and  diaphragm,  into 
which  a  portion  of  intestine  passes  and  is  liable  to  become  incarcerated 
and  strangulated.  The  vermiform  appendix  of  the  caecum  sometimes  be- 
comes adherent  to  an  adjacent  part,  leaving  a  loop  through  which  intestine 
may  pass  and  become  ligated.  The  same  may  happen  in  connection  with 
diverticula  of  the  intestinal  tube,  which  are  not  very  infrequent.  Bands 
of  adventitious  membrane,  resulting  from  peritonitis,  may  leave  spaces 
for  hernial  protrusions.  Whatever  be  the  mode  in  which  the  strangula- 
tion is  produced,  the  symptoms  are  the  same.  They  are,  in  fact,  identical 
with  the  symptoms  of  ordinary  strangulated  hernia  occurring  at  the 
femoral  or  the  inguinal  outlet,  and  they  are,  for  the  most  part,  the  same 
as  in  cases  of  invagination.  The  existence  of  tencsmus  with  bloody  and 
mucous  evacuations,  in  certain  cases  of  the  latter,  constitute  the  chief 
point  of  distinction.  Irrespective  of  the  symptoms  just  named,  the  dif- 
ferential diagnosis  can  hardly  be  made  with  positiveness,  but  the  chances 
are  that  in  the  young  child  invagin/ition  exists,  whereas,  in  after  life, 
obstruction  from  other  causes  is  more  liable  to  occur.  The  small  intes- 
tine is  far  more  likely  to  be  the  seat  of  hernia  within  the  abdomen  than 
the  large  intestine.  Sloughing  of  the  strangulated  portion  of  the  intestine 
is  destructive,  whereas,  in  cases  of  invagination,  it  is  the  mode  of  cure. 
The  only  hope  of  recovery  is  in  the  spontaneous  reduction  of  the  hernia, 
before  gangrene  takes  place.  The  practitioner  can  do  nothing  directly 
towards  reduction.  Distending  the  large  intestine  with  air  or  water  will 
be  useless  if  the  seat  of  the  hernia  be  in  the  small  intestine.  Cathartics 
in  these  cases  are  more  likely  to  do  harm  than  good.  Opiates  to  palliate 
pain,  fomentations  to  the  abdomen,  and  supporting  measures  constitute 
the  appropriate  treatment.  The  prognosis  is  as  unfavorable  as  possible. 

Rotation  or  twisting  of  a  portion  of  intestine,  so  as  to  induce  strangu- 
lation, is  most  apt  to  occur  at  the  sigmoid  flexure  of  the  colon.  Rotation 
of  the  sigmoid  flexure  twice  upon  itself,  causing  fatal  obstruction,  occurred 
in  the  person  of  a  distinguished  member  of  the  cabinet  of  the  United 
States  many  years  ago.1  Habershon  gives  a  case  in  which  the  rotation 
occurred  at  the  crecum,  this  portion  of  the  large  intestine  being  unusually 
mobile.  Twisting  of  a  portion  of  intestine  round  an  axis  formed  of 
mesentery,  or  around  another  coil  of  intestine,  occurs  in  the  small  intes- 
tine. These  accidents  are  happily  to  be  reckoned  among  the  rare  curi- 
osities of  clinical  experience.  Their  symptoms  are  those  of  strangulation, 
and  it  is  impossible  to  discriminate  them  from  invagination  or  hernia 
within  the  abdomen.  In  the  analysis  of  600  fatal  cases  of  obstruction 
from  various  causes,  exclusive  of  hernia,  rotation  or  twisting  of  intestine 
occurred  in  8  per  cent. 

A  highly  important  injunction  is  to  be  added  to  the  consideration  of 
obstruction  dependent  on  the  foregoing  structural  affections.  It  is  for 
the  practitioner,  in  all  cases  which  present  the  symptoms  of  these  affec- 
tions, to  examine  carefully  for  inguinal  or  femoral  hernia.  The  hernial 

1  Hugh  S.  Legare1.  Case  reported  by  Prof.  Jacob  Bigelow,  Am.  Jour,  of  Med. 
Sciences  (new  series),  vol.  vii.,  1843. 
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tumor  may  be  so  small  as  not  to  excite  the  attention  of  the  patient,  and, 
in  females,  motives  of  delicacy  may  prevent  the  patient  from  suggesting 
an  examination,  even  when  the  presence  of  a  tumor  is  known  to  her. 
Instances  h:<ve  repeatedly  occurred  of  patients  dying  with  strangulated 
femoral  or  inguinal  hernia  which  was  overlooked,  the  symptoms  being 
attributed  to  some  inaccessible  lesion,  or  even  to  functional  disorder. 

COMPRESSION  AND  STRICTURE  OF  INTESTINE. 

Obstruction  clue  to  closure  or  diminished  calibre  of  the  intestinal  tube 
by  morbid  growths  within  the  tube,  the  pressure  of  tumors  situated  ex- 
terior to  the  tube,  or  constriction  following  the  cicatrization  of  ulcers, 
differs  from  obstruction  caused  by  the  structural  affections  already 
noticed,  in  not  involving  strangulation.  The  obstruction,  under  these 
circumstances,  is  developed  gradually,  having  been  preceded  by  progres- 
sively increasing  constipation.  The  obstruction  is  rarely  complete.  The 
local  and  constitutional  symptoms  incident  to  sphacelation  and  sloughing 
of  the  intestine  are  wanting.  The  symptoms  are  those  arising  from  the 
gradual  accumulation  of  the  contents  of  the  intestine  above  the  point  of 
obstruction.  The  affection  progresses  more  slowly  toward  a  fatal  termi- 
nation, after  the  obstruction  becomes  nearly  or  quite  complete. 

Cases  of  obstruction  falling  under  this  head  form  a  considerable  pro- 
portion of  the  cases  of  obstruction  from  all  causes.  In  an  analysis  of  121 
cases,  including  cases  of  obstruction  from  fecal  accumulation  and  func- 
tional disorder  as  well  as  structural  lesions,  by  George  Pollock,  77  were 
of  this  class.1  And  in  the  great  majority  of  the  cases  of  this  class,  the 
seat  of  the  obstruction  is  in  the  lower  part  of  the  large  intestine.  Of  the 
77  cases  just  referred  to,  in  60  the  seat  was  either  at  the  sigmoid  flexure 
of  the  colon  or  in  the  rectum.  In  about  one-half  of  these  77  cases  the 
obstruction  was  due  to  cancer.  Cancer  is  much  more  infrequently  seated 
in  the  intestinal  canal  than  in  the  stomach.  It  is  oftener  seated  in  the 
large  than  in  the  small  intestine,  and  the  portions  of  the  large  intestine 
in  which  it  is  most  apt  to  be  seated  are  the  rectum  and  the  sigmoid  flexure 
of  the  colon. 

The  discrimination  of  the  cases  of  obstruction  caused  by  compression 
or  stricture  from  the  cases  involving  strangulation  can  generally  be  made, 
clinically,  by  means  of  the  differential  points  which  have  just  been  stated. 

The  fact  of  the  obstruction  being  seated  in  the  lower  part  of  the  large 
intestine  can  generally  be  ascertained.  If  seated  in  the  rectum,  it  is  acces- 
sible to  direct  exploration.  If  seated  at  the  sigmoid  flexure,  the  fact  is 
shown  by  the  evidence,  afforded  by  manual  exploration,  of  distension  of 
the  transverse  and  ascending  colon,  and  by  the  inability  to  inject  liquid 
beyond  the  rectum.  Per  contra,  the  situation  at  the  upper  part  of  the 
large  intestine  or  in  the  small  intestine  is  shown  by  the  absence  of  disten- 
sion of  the  large  intestine  with  intestinal  contents,  and  by  the  inability  to 
fill  the  colon  with  injected  liquid.  The  obstruction  may  be  complete,  but, 
in  general,  a  certain  quantity  of  liquefied  fecal  matter  passes  the  point  of 
obstruction  and  is  evacuated. 

The  distension  from  accumulation  of  the  intestinal  contents  may  lead 
to  rupture  of  the  intestine.  And  the  distension  may  gradually  go  on  and 
lead  to  this  accident  without  sufficient  pain  or  other  symptoms  to  direct 
attention  to  the  existence  of  any  serious  obstruction.  This  fact  was  illus- 
trated by  a  case  under  my  observation  at  Bellevue  Hospital,  in  which 

1  Vide  Medico-Chirurg.  Review,  1853,  vol.  xii.  p.  243. 
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nothing  more  than  ordinary  constipation  had  been  suspected,  when  peri- 
tonitis .suddenly  became  developed,  ending  fatally  in  a  short  time.  Ob- 
struction was  produced  in  this  case  by  a  cancerous  tumor  at  the  sigmoid 
flexure ;  the  colon  and  caecum  were  enormously  distended  with  feces,  and 
tlit:  peritonitis  was  due  to  rupture  of  the  caecum.  This  case  illustrates 
tin1  ability  of  the  ileo-csecal  valve  to  resist  an  amount  of  pressure  sufficient 
to  lead  to  rupture  of  the  caecal  walls. 

In  the  treatment  of  obstruction  from  compression  or  stricture,  active 
purgatives  are  to  be  avoided,  but  the  trial  of  saline  laxatives  in  small 
doses,  in  order  to  liquefy  the  intestinal  contents,  is  admissible.  Colic 
pains  are  to  be  relieved  by  opiates.  The  diet  should  be  nutritious  and 
concentrated,  in  order  to  leave  as  little  fecal  residue  as  possible.  If  the 
obstruction  be  situated  at  the  lower  part  of  the  large  intestine,  careful 
efforts  to  pass  a  flexible  tube  beyond  the  constricted  portion  may  be  em- 
ployed, and,  if  successful,  liquid  may  be  injected  above  the  obstruction. 

In  cases  of  obstruction  from  compression  or  stricture  at  the  lower  part 
of  the  large  intestine,  enterotomy  with  a  view  to  the  establishment  of  an 
artificial  anus  is  warrantable,  provided  other  measures  to  free  the  intes- 
tine from  an  amount  of  an  accumulation  likely  to  lead  to  rupture  be  not 
successful.  Cases  have  been  reported  in  which  life  has  been  prolonged 
and  comfortable  health  obtained  by  means  of  surgical  interference.1  Caesar 
Hawkins  reported  the  results  of  the  operation  for  artificial  anus  in  44 
cases.2  In  10  of  these  cases  death  took  place  within  48  hours,  in  21  within 
five  weeks,  and  in  13  the  operation  was  successful.  Of  these  13  cases,  6 
died  in  six  months,  and  7  survived  more  than  a  year. 

OBSTRUCTION  FROM  IMPACTION  OF  FECES,  ENTERO- 
LITHES,  AND  FOREIGN  BODIES. 

Obstipation  may  be  produced  by  the  causes  named  in  the  above  head- 
ing, but  in  general  they  induce  only  more  or  less  constipation,  and,  in 
treating  of  the  latter  affection,  they  will  again  be  referred  to.  An  accu- 
mulation of  a  mass  or  of  masses  of  hardened  feces,  sufficient  to  produce 
obstruction,  may  take  place  in  different  parts  of  the  large  intestine.  The 
rectum  in  aged  persons  not  infrequently  is  the  seat  of  such  an  accumulation. 
It  is  to  be  suspected  when  enemas  cannot  be  given,  and  perhaps  the  pipe 
of  the  syringe  is  found  to  penetrate  a  fecal  mass.  Examination  shows  the 
seat  and  the  character  of  the  obstruction.  It  may  be  necessary  to  break 
down  and  remove  the  accumulation  by  a  scoop  or  the  handle  of  a  spoon. 
The  accumulation  may  be  at  the  sigmoid  flexure,  and  then  resistance  to 
the  passage  of  liquid  injected  and  to  the  introduction  of  a  flexible  tube  is 
found  to  be  at  that  point.  The  accumulation  may  be  at  any  point  above 
the  sigmoid  flexure,  but  it  is  oftenest  in  the  caecum  or  ascending  colon. 

Masses  of  feces  above  the  sigmoid  flexure  may  give  rise  to  a  tumor  or 
to  tumors  appreciable  by  manual  exploration  through  the  abdominal 
walls.  These  fecal  tumors  are  liable  to  be  mistaken  for  others  of  a  differ- 
ent character.  A  female  in  the  country  presented  an  abdominal  tumor  of 
the  character  of  which  her  attending  physician  was  not  satisfied,  and  an 
eminent  professor  of  anatomy,  now  deceased,  was  requested  to  see  the  case. 
He  was  led  to  regard  the  tumor  as  malignant,  and,  of  course,  to  form  a 
very  unfavorable  prognosis.  Shortly  after  the  consultation  a  profuse 

1  For  a  striking  case,  see  Meclico-Chirurg.  Trans,  of  Royal  Med.  and  Surg. 
Society  of  London,  vol.  x.  3d  series,  1845. 

2  See  ibid.,  vol.  xxxv.,  quoted  in  Habershon's  work. 
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diarrhoea  set  in,  and,  much  to  the  astonishment  of  the  patient  and  her 
physician,  the  tumor  suddenly  disappeared.  It  was  a  fecal  tumor.  In 
view  of  the  liability  to  error  of  diagnosis,  and  in  order  that  appropriate 
measures  of  treatment  may  be  pursued,  the  distinctive  features  of  these 
tumors  are  to  be  borne  in  mind.  One  point  in  the  diagnosis  is  their 
situation  in  the  tract  of  the  colon.  They  are  not  tender  on  pressure,  but 
may  be  handled  freely  without  giving  pain.  By  firm  and  continued 
pressure,  perhaps,  they  may  be  moved  backward  or  forward  in  the  direc- 
tion of  the  colon.  By  firm  and  continued  pressure,  also,  the  form  of  the 
tumor  may  be  altered. 

The  absence  of  pain,  tenderness,  vomiting,  and  the  constitutional  symp- 
toms accompanying  invagination,  internal  hernia,  and  twisting  of  the 
intestine,  suffices  to  exclude  these  affections ;  but  it  cannot  be  at  once 
determined  that  the  obstruction  is  not  due  to  compression  or  stricture. 
The  effect  of  measures  of  treatment  will  be  likely  to  settle  the  diagnosis. 
The  measures  to  be  employed  are  purgatives,  especially  salines,  and  stimu- 
lating enemas.  The  latter  will  be  more  effective  if  administered  through 
a  long  flexible  tube  introduced  into  the  bowels.  These  measures,  judi- 
ciously employed,  will  generally  prove  successful,  without  much  delay,  in 
relieving  the  obstipation  and  causing  the  fecal  tumors  to  disappear.  Mild 
purgatives  may  be  required  for  some  time  after  the  obstruction  is  re- 
moved ;  the  treatment,  then,  will  resolve  itself  into  that  adapted  to  habitual 
constipation. 

Obstruction  may  be  due  to  the  presence  of  intestinal  concretions,  or 
enterolithes.  These  are  composed  of  different  substances,  such  as  mag- 
nesia or  the  sesquioxide  of  iron  taken  as  a  remedy,  the  husk  of  oatmeal 
in  countries  in  which  this  article  of  food  is  largely  used,  cholesterine,  the 
flour  of  sulphur,  cubebs,  white  mustard-seed,  chalk,  etc.  The  seeds  or 
stones  of  fruit  and  other  indigestible  constituents  of  food  may  form  a 
conglomerate  mass  of  sufficient  size  to  give  rise  to  obstipation.  In  a 
case  related  to  me  by  Dr.  Sands,  of  Newport,  R.  I.,  obstipation  resulted 
from  an  accumulation  of  grape  seeds,  the  patient  having  eaten,  for  the 
space  of  three  months,  two  or  three  pounds  of  grapes  daily;  the  patient, 
for  several  weeks,  discharged  grape  seeds  at  his  stools,  and,  also,  with 
flatus.  I  have  known  a  smooth,  oval  body,  as  large  as  a  hen's  egg,  to  be 
passed  from  the  bowels,  which  appeared  to  be  composed  of  pure  choleste- 
rine. A  gall-stone,  or  some  solid  body  contained  in  the  aliment,  may 
serve  as  a  nucleus  on  which  earthy  matter  in  the  intestinal  contents  is 
deposited,  forming  a  concretion  of  greater  or  less  size.  These  obstructing 
bodies  may  be  situated  within  the  caecum,  at  the  sigmoid  flexure,  or  in 
the  rectum.  They  may  sometimes  be  felt  through  the  abdominal  walls. 
The  nature  of  the  obstruction  in  these  cases  can  be  determined  only  after 
the  concretions  have  been  evacuated,  or  by  means  of  a  post-mortem  exami- 
nation. They  may  lead  to  ulceration  and  perforation  of  the  intestine,  or, 
if  not  discharged  and  the  obstruction  be  complete,  vomiting  of  so-called 
stercoraceous  matter  ensues,  and  death  may  take  place  from  exhaustion.1 
An  intestinal  concretion,  cuboid  in  form,  the  vertical  and  transverse 
diameter  one  and  a  half  inches,  its  weight  fifteen  drachms,  was  sent  to 
me  by  Dr.  0.  T.  Jameson,  of  South  Otselic,  Chenango  County,  New  York, 
with  a  report  of  the  case,  which  I  communicated  to  the  New  York 
Pathological  Society,  February,  1867.  This  concretion  was  found  after 

1  For  statistical  details  relating  to  the  different  lesions  occasioning  obstruction, 
vide  Dr.  Haven's  article,  before  referred  to.  The  article  gives  the  results  of  the 
analysis  of  258  cases. 
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death  in  the  ileum  just  above  the  caecum.  It  was  distinctly  felt  through 
the  abdominal  walls  during  HIV-,  and  had  existed  for  over  twenty  \ 
The  patient  was  a  shoemaker,  and  experienced  notable  inconvenience 
from  the  concretion  only  at  times  after  overwork,  or  after  violent  muscular 
exertion.  He  died  of  pneumonia,  at  the  age  of  47.  Portions  of  the  con- 
cretion were  examined  for  cholesteriue  with  a  negative  result ;  the  compo- 
sition appeared  to  be  fecal. 

Finally,  foreign  bodies,  that  is,  by  way  of  distinction,  bodies  not  con- 
tained in  the  aliment  nor  derived  from  the  body,  may  pass  into  the  intes- 
tinal canal  from  the  stomach,  or  be  introduced  into  the  rectum.  In  the 
latter  case  their  presence  is  readily  ascertained  by  exploration,  and  they 
are  removed  by  appropriate  surgical  appliances.  When  introduced  into 
the  stomach,  they  have  been  swallowed  either  deliberately,  as  is  done  by 
jugglers,  or  inadvertently.  Prof.  Gross,  in  his  comprehensive  work  on 
Surgery,  cites  the  case-of  a  man  in  Iowa,  who  swallowed  a  bar  of  lead 
weighing  a  pound,  which  was  removed  from  the  stomach  by  an  opening 
made  through  the  abdominal  walls,  and  the  patient  recovered.  The  same 
author  refers  to  another  case  in  which  a  large  teaspoon  was  swallowed  in 
a  fit  of  delirium,  and  this  was  extracted  from  the  ileum  by  the  operation 
of  enterotomy.1 

Foreign  bodies,  not  sufficient  in  number,  or  not  large  enough,  to  occa- 
sion obstruction,  are  often  swallowed,  especially  by  children.  The  prac- 
titioner is  frequently  summoned  in  haste,  and  great  anxiety  is  felt  when 
bodies  such  as  pins,  coins,  portions  of  glass,  etc.,  are  known  to  have  been 
swallowed.  They  may  give  rise  to  more  or  less  irritation  of  the  mucous 
membrane;  they  may  even  occasion  ulceration  and  perforation  of  the 
stomach  or  intestines.  In  general,  however,  they  pass  through  the  ali- 
mentary canal  without  any  appreciable  inconvenience  ;  and  the  physician 
is  warranted  in  giving  assurances  of  the  absence  of  danger.  It  is  not 
judicious,  in  such  cases,  to  giAre  cathartics  or  laxatives.  The  mucous 
membrane  is  best  protected  against  injury,  if  a  sharp-pointed  or  irritating 
body  be  contained  in  the  solid  contents  of  the  bowels.  Moreover,  the  in- 
creased peristaltic  movements  caused  by  a  purgative  increase  the  risk 
of  injury.  The  desire  to  have  anxiety  relieved  as  quickly  as  possible,  by 
ascertaining  that  the  foreign  body  has  passed,  is  an  inducement  to  resort 
to  purgation,  which  is  to  be  resisted. 

FUNCTIONAL  OBSTRUCTION. 

Persisting  obstipation  accompanied  with  vomiting  of  so-called  stercora- 
ceous  matter,  colic  pains,  etc.,  may  occur,  there  is  reason  to  believe,  as  a 
purely  functional  disorder,  constituting  an  affection  which  has  been  called 
idiopathio  ileus.  A.  person  is  seized  with  abdominal  pain,  increased  par- 
ox\  finally;  vomiting  soon  takes  place,  and,  after  a  time,  the  matter 
vomited  has  the  odor  of  feces;  measures  to  procure  evacuations  from 
the  bowels  are  ineffectual,  the  pulse  becomes  frequent,  and  there  is  more 
or  less  prostration.  After  the  lapse  of  a  week  or  more,  these  symptoms 
subside,  free  evacuations  from  the  bowels  ensue,  and  the  patient  recovers. 
These  are  the  prominent  features  of  a  case  which  I  reported  some  years 
ago.3  The  patient  was  a  female,  aged  twenty-five ;  hysterical  symptoms 

1  For  a  collection  of  cases  of  foreign  bodies  in  the  stomach  and  the  intestines,  by 
Alfred  Poland,  vide  Guy's  Hospital  Reports,  vol.  ix.  p.  1063. 
s  Buffalo  Med.  Journal,  vii.  p.  530,  1851. 
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were  associated ;  the  treatment  consisted  of  the  free  use  of  opiates,  and 
enemas  administered  through  the  long  flexible  tube.  In  this  case,  the 
patient  declared  that  she  tasted  castor-oil  which  was  given  exclusively 
per  enema,  and  it  was  said  that  oil  was  observed  to  float  on  the  matters 
vomited.  Cases  have  been  reported  in  which  diverse  substances  injected 
into  the  rectum  were  supposed  to  be  ejected  from  the  stomach.  In  most 
of  such  instances  the  accuracy  of  the  observation  may  fairly  be  ques- 
tioned, and  I  do  not  suppose  that  in  the  case  reported  by  me  the  oil 
passed  above  the  ileo-csecal  valve.  The  taste  of  oil  may  have  been  real, 
and  may  be  explained  on  the  supposition  that  enough  was  absorbed  from 
the  large  intestine  to  be  appreciated  by  the  gustatory  nerve. 

Dr.  S.  B.  Hunt  subsequently  reported  a  case  in  which  obstipation  ex- 
isted for  fifteen  days,  and  during  this  period  the  patient  vomited  matter 
described  as  "  horribly  fetid  and  stercoraceous."  This  case  was  treated 
for  the  first  five  days  by  giving  active  cathartics.  At  the  end  of  this 
time  the  condition  was  so  unpromising  that  the  cathartics  were  discon- 
tinued and  a  soothing  treatment  adopted  with  a  view  to  euthanasia.  Under 
the  latter  treatment  the  symptoms  denoted  gradual  improvement,  evacua- 
tions from  the  bowels  occurred  spontaneously,  and  recovery  took  place. 
This  patient  was  a  female,  aged  thirty-five,  and  a  sufferer  from  symptoms 
connected  with  spinal  irritation.1 

Such  cases  simulate  those  of  obstruction  from  the  structural  affections 
which  have  been  considered,  and  there  is  ground  for  the  belief  that  in  a 
certain  proportion  of  the  reported  cases  of  the  successful  treatment  of 
imagination,  or  strangulated  hernia  within  the  abdomen,  the  affection  was 
purely  functional.  The  regurgitation  of  the  contents  of  the  small  intes- 
tine, which  have  a  stercoraceous  odor  from  the  diffusion  of  the  gases 
contained  in  the  large  intestine,  in  these  as  in  other  cases  of  obstruction, 
is  generally  attributed  to  an  inversion  of  the  peristaltic  movement.  Brin- 
ton  explains  it  by  supposing  that  in  the  centre  'of  the  intestinal  tube  a 
retrograde  current  is  produced  by  the  normal  peristaltic  movements,  if 
there  be  an  obstruction.  The  obstruction,  when  functional,  may  be  caused 
by  spasmodic  contraction  of  the  tube,  or  it  may  be  due  to  paralysis  of  a 
portion  of  the  tube,  and  consequent  failure  of  this  portion  to  propel  its 
contents. 

The  clinical  discrimination  of  functional  obstipation  from  obstruction 
caused  by  structural  affections,  cannot  always  be  made  at  once  with  confi- 
dence. The  absence  of  tumor  and  of  pain  and  tenderness  localized  at  a 
particular  point,  tends  to  the  exclusion  of  the  latter.  The  functional  char- 
acter of  the  affection  may  be  surmised  if  the  patient  be  a  female  subject  to 
hysteria,  and  suffering  from  the  nervous  symptoms  associated  with  so- 
called  spinal  irritation.  The  probability  of  the  affection  being  functional 
is  increased  in  proportion  as  the  obstipation,  with  vomiting,  etc.,  continues, 
without  the  supervention  of  the  symptoms  which  occur  after  sphacelation 
of  intestine  has  taken  place,  viz.,  frequency  and  feebleness  of  the  pulse, 
coldness  of  the  surface,  extreme  prostration,  great  tympanites,  in  short, 
the  symptoms  denoting  impending  death  by  asthenia. 

In  the  treatment  of  functional  obstipation,  opium  and  other  measures 
to  relieve  pain  and  allay  spasmodic  action  are  indicated.  Cathartics  may 
be  cautiously  tried,  but,  if  ineffectual,  should  not  be  persisted  in.  Enemas 
administered  by  means  of  a  long  flexible  tube  are  to  be  employed. 

The  importance  of  examining  for  the  evidence  of  femoral  and  inguinal 
hernia  is  to  be  enforced  in  connection  with  the  subject  of  functional  obsti- 
pation. 

1  Ibid.  vol.  vii.  p.  383,  1852. 
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CHAPTER  Y. 

Functional  Affections  of  the  Stomach  and  Intestines— Dyspepsia— rolyphagla,  Malacia  or  Pica, 
Polydipsia,  Dipsomania.    Gastrorrhagia. 

OF  the  functional  disorders  of  the  stomach  and  intestines,  a  large  pro- 
portion relate  to  digestion,  that  is,  to  the  processes  involved  in  the 
changes  which  the  ingesta  undergo  prior  to  the  function  of  absorption. 
The  processes  of  digestion  take  place  chiefly  within  the  stomach  and  small 
intestine.  Clinical  observation  shows,  it  is  true,  that,  under  certain  cir- 
cumstances, aliment  introduced  into  the  large  intestine  is  digested.  But  it 
would  appear  that  digestion  in  the  large  intestine  is  performed  vicariously, 
and  hence,  disorders  of  this  function  are  hardly  applicable  to  this  portion 
of  the  alimentary  canal.  The  greater  part  of  the  functional  disorders  of 
digestion  are  commonly  embraced  under  the  name  dyspepsia.  This  name 
signifies  simply  difficulty  of  digestion,  but,  conventionally,  it  is  applied  to 
cases  in  which  the  digestive  processes  are  disturbed  in  various  ways,  as 
well  as  to  the  cases  in  which  their  performance  appears  only  to  be  difficult. 
Generally,  dyspepsia  denotes  ailments  which  are  sufficiently  persisting  to 
be  considered  as  chronic.  The  term  acute  dyspepsia,  however,  is  applied 
to  disorder  of  the  digestive  organs,  attended  with  comparatively  violent 
symptoms,  and  having  a  short  duration.  The  disorder  so  called  claims  a 
brief  notice. 

The  term  acute  dyspepsia  denotes  an  affection  called  by  French  writers 
embarras  gastrique,  and  popularly  known  with  us  as  a  bilious  attack. 
When  accompanied  with  more  or  less  febrile  movement,  it  is  sometimes 
called  gastric  fever.  The  latter  term  is  objectionable,  because  it  implies 
that  the  affection  is  essentially  a  fever,  whereas  the  febrile  movement  is 
symptomatic.  The  term  bilious  attack  is  also  objectionable,  because  it  is 
by  no  means  clear  that  the  pathology  of  the  affection  involves  any  special 
disturbance  of  the  liver.  In  the  absence  of  precise  knowledge  of  the  pa- 
thological character  of  the  affection,  the  term  acute  dyspepsia  is  to  be  pre- 
ferred, inasmuch  as,  pathologically,  it  expresses  no  more  than  a  functional 
disorder  pertaining  to  digestion.  The  term,  in  fact,  is  applied  to  cases 
embracing,  probably,  different  morbid  conditions. 

In  certain  cases  of  acute  dyspepsia,  the  difficulty  is  expressed  by  calling 
it  a  fit  of  indigestion.  Gastric  disorder  is  occasioned  by  over-repletion  of 
the  stomach,  the  ingestion  of  indigestible  articles  of  food,  or  an  arrest  of 
digestion  by  strong  emotions,  fatigue,  or  other  causes.  The  disorder  is 
manifested  by  a  sense  of  weight,  fulness,  or  pain  in  the  epigastrium  ;  nau- 
sea and  perhaps  vomiting  may  occur,  or,  after  a  time,  looseness  of  the 
bowels  ensues ;  some  febrile  movement  may  be  induced,  with  pain  in  the 
head  and  general  malaise.  Succeeding  these  symptoms  are  loss  of  appe- 
tite, coating  of  the  tongue,  an  unpleasant  taste,  with  more  or  less  uneasi- 
ness referable  to  the  digestive  organs  for  several  days.  Such  cases  are 
sufficiently  common.  In  the  way  of  treatment,  they  claim  only  a  mild 
evacuant  remedy,  and  regulated  diet  for  a  few  days,  with,  perhaps,  some 
tonic  remedy. 

The  practitioner  meets  often  with  cases  which  differ  from  the  preceding 
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in  the  disorder  not  being  distinctly  referable  to  a  fit  of  indigestion.  There 
is  impairment  or  total  loss  of  appetite  ;  nausea  and  slight  vomiting  may 
occur,  but  oftener  a  liquid  containing  bile  is  regurgitated  ;  uneasiness  or 
undefined  distress  is  felt  in  the  neighborhood  of  the  stomach ;  the  bowels 
are  sometimes  constipated  and  sometimes  loose ;  the  patient  complains  of 
a  bitter  taste,  and  the  breath  is  frequently  offensive ;  the  tongue  becomes 
furred  or  coated :  pain  in  the  frontal  region  of  the  head  is  a  frequent 
symptom,  which,  if  accompanied  by  nausea,  goes  by  the  name  sick  head- 
ache ;  the  urine  deposits  in  abundance  the  lithates ;  in  some  cases  there 
is  moderate  febrile  movement ;  the  countenance  frequently  presents  a  sal- 
low appearance.  These  are  the  symptoms  belonging  to  an  affection  which 
may  be  called  acute  dyspepsia.  Patients  imagine  that  their  malady  is 
very  clearly  defined  when  they  declare  that  they  are  bilious.  It  is  fre- 
quently, if  not  generally,  difficult  to  trace  the  affection  to  any  cause.  It 
occurs  undoubtedly  oftener  in  the  spring  than  in  other  seasons  of  the  year. 
It  continues  a  few  days,  and  gradually  the  normal  condition  of  the  stomach 
and  system  is  regained.  It  is  probable  that  in  many,  if  not  most,  cases 
of  acute  dyspepsia,  there  is  subacute  gastritis.  In  certain  cases  the  affec- 
tion is  that  called  by  some  authors  catarrh  of  the  stomach,  to  which  refe- 
rence has  been  already  made. 

Patients  with  acute  dyspepsia  are  apt  to  desire  active  treatment.  They 
fancy  they  need  cleansing  remedies,  and  in  this  light  they  regard  emetics 
and  cathartics ;  or  they  solicit  medicines  to  act  upon  the  liver.  Readjust- 
ment of  digestion,  etc.,  takes  place  without  medication,  but  a  mercurial 
cathartic  often  appears  to  afford  prompt  relief.  A  few  grains  of  calomel 
or  blue  mass,  followed  by  a  saline  purgative,  and,  afterward,  a  mild  tonic 
such  as  a  grain  or  two  of  quinia  two  or  three  times  daily,  with  regulated 
diet,  are  appropriate  measures  of  treatment. 

The  term  dyspepsia,  without  the  prefix  acute,  is  applied  to  a  more  per- 
sisting affection  than  that  just  considered.  As  the  name  of  a  functional 
affection,  it  is  not  correctly  used  when  applied  to  disorders  of  digestion 
connected  with  inflammation  or  structural  lesions  of  the  digestive  organs, 
nor  to  disorders  incident  to  fever  and  other  general  diseases.  The  term 
is  much  less  frequently  used  now  than  formerly.  One  reason  for  this  is, 
formerly  the  term  had  a  wider  latitude  than  now,  embracing  affections 
which  progress  in  pathological  knowledge  has  placed  nosologically  else- 
where. But  the  affection  is  undoubtedly  less  prevalent  than  it  was  a 
quarter  of  a  century  ago  in  this  country.  Of  course,  as  a  functional  affec- 
tion, it  has  no  anatomical  characters  or  morbid  anatomy. 

The  symptoms  of  dyspepsia  are,  in  the  first  place,  local,  that  is,  referable 
directly  to  the  stomach  or  small  intestine,  and,  in  the  second  place,  mani- 
fested elsewhere,  in  other  words,  sympathetic  or  consecutive.  The  local 
symptoms,  which  will  be  first  noticed,  are  varied  in  character,  and  might 
serve  as  a  basis  for  the  subdivision  of  dyspepsia  into  several  varieties. 

These  symptoms  are  conveniently  classed  as  follows  :  First,  symptoms 
denoting  labored  or  difficult  digestion  ;  and,  second,  symptoms  proceeding 
from  imperfect  or  disturbed  digestion. 

In  certain  cases  of  dyspepsia,  the  processes  of  digestion  appear  to  be 
fully  accomplished,  but  they  are  accompanied  with  uncomfortable  sensa- 
tions. In  healthy  persons,  as  is  well  known,  a  good  digestion  is  produc- 
tive of  a  sense  of  comfort.  It  is  quite  the  reverse  in  some  dyspeptics. 
They  are  often  uneasy  or  miserable  while  the  digestive  processes  are  going 
on  ;  they  complain  of  uneasiness  in  the  stomach  or  intestines,  of  a  sense 
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of  distension,  and  of  a  general  sense  of  discomfort.  And  these  symptoms 
111:1  v  afford  the  only  evidence  of  disorder.  The  food  appears  to  be  digested, 
and  tin-  liody  may  be  well  nourished,  whereas,  in  other  cases,  these  .symp- 
toms arc  associated  with  those  denoting  imperfection  or  disturbance  of  the 
digestive  processes.  A  morbid  sensitiveness  of  the  digestive  organs,  and 
morbid  sympathetic  influences,  appear  to  be  the  sources  of  the  suffering 
in  the  cases  referred  to.  On  the  other  hand,  when  digestion  is  incomplete 
or  disturbed,  various  symptoms  arise  in  different  cases,  and  with  these 
there  is  sometimes  comparatively  little  suffering.  It  is  a  curious  apparent 
inconsistency  that  some  persons  manifest  habitually  more  or  less  derange- 
ment of  digestion,  without  much  annoyance,  while  other  persons  habitu- 
ally digest  perfectly,  but  pass  a  wretched  existence.  The  more  prominent 
of  the  local  symptoms  in  cases  of  dyspepsia  may  be  arranged  under  the 
following  heads  :  Regurgitations  including  pyrosis,  cardialgia,  tympan- 
ites, and  vomiting. 

Certain  cases  are  characterized  by  regurgitations  from  the  stomach. 
The  liquid  regurgitated  is  sometimes  intensely  sour  from  the  presence  of 
either  the  lactic,  hydrochloric,  or  acetic  acid.  If  the  regurgitations  occur, 
as  is  usual,  during  the  progress  of  stomach-digestion,  the  aciditjr  is  pro- 
bably due  to  chemical  changes  in  the  ingesta,  but  occurring,  as  is  some- 
times the  case,  after  long  fasting,  when  the  stomach  contains  no  food,  it 
must  come  from  the  gastric  glands.  The  regurgitated  liquid  is  sometimes 
acrid,  appearing  to  scald  the  throat ;  it  may  be  greasy,  or  nauseous,  hav- 
ing the  odor  and  taste  of  rotten  eggs,  the  latter  denoting  putrefactive 
changes.  Some  persons  possess  or  acquire  the  faculty  of  voluntary  regur- 
gitation,  and  are  able  to  expel,  at  will,  the  contents  of  the  stomach — a  fac- 
ulty analogous  to  that  of  rumination  in  herbivorous  animals. 

The  regurgitation  of  a  considerable  quantity  of  a  liquid  which  is  cither 
insipid,  or  saltish  or  brackish,  and  sometimes  acid,  when  the  stomach  is 
emptjr  of  food,  and  usually  in  the  morning,  is  called  pyrosis,  or  water-brash. 
Chambers  supposes  that  the  liquid  is  derived  chiefly  from  the  salivary 
glands,  and  that  the  collection  is  not  within  the  stomach  but  at  the  lower 
part  of  the  oesophagus.1 

Cardialgia  signifies  pain  at  the  cardiac  orifice  of  the  stomach,  of  a  burn- 
ing character,  shooting  into  the  chest,  and  up  the  oesophagus  into  the 
throat.  It  is  vulgarly  called  heart-burn.  Every  one  has  occasionally 
experienced  this  symptom.  It  characterizes  certain  cases  of  dyspepsia, 
and  is  evidently  dependent  on  the  presence  of  an  acid  in  the  stomach,  as  it 
is  quickly  and  completely  relieved,  for  a  time,  by  an  alkaline  remedy. 

A  painful  sense  of  fulness  after  eating  in  dyspepsia  is  common,  without 
any  abnormal  distension ;  but  more  or  less  distension  from  air  or  gas  is  a 
prominent  symptom  in  certain  cases,  constituting  tympanites.  The  tym- 
panites may  be  situated  in  the  stomach  or  small  intestine.  In  most  cases 
the  i^as  is  derived  from  putrefactive  or  fermentative  changes  in  the  ingesta. 
Tin-  nature  of  the  gas  will  depend  on  the  kind  of  food  ingested.  In  the 
decompositon  of  albuminoid  substances  sulphuretted  hydrogen  is  produced, 
and  the  gas  expelled  from  the  stomach  has  a  characteristic  fetor ;  the  bu- 
tyric fennentation  furnishes  hydrogen  and  carbonic  acid  gas,  and  the  latter 
is  also  furnished  by  the  acetic  fermentation.  The  formation  of  lactic  acid 
is  unattended  by  the  production  of  gas.  The  accumulation  of  gas  within 
the  stomach,  if  considerable,  occasions  painful  distension,  embarrrasses 
respiration  by  interference  with  the  descent  of  the  diaphragm,  disturbs 
the  action  of  the  heart,  and  interferes  with  the  gastric  peristaltic  move- 

1  "  The  Indigestions,"  by  Thomas  King  Chambers,  M.D.,  etc. 
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ments.  The  formation  of  gas  resulting  from  over-repletion  of  the  stomach, 
may  distend  the  stomach  to  such  an  extent  as  to  cause  sudden  death.  Two 
instances  of  this  kind  have  fallen  under  my  observation.1 

Another  source  of  flatulent  distension  is  from  gas  secreted  or  evolved 
in  some  way  independently  of  chemical  changes  in  the  ingesta.  The  accu- 
mulation is  especially  in  the  small  intestine.  Some  persons  suffer  from 
an  habitual  tympanites.  Females  are  more  liable  to  it  than  males.  Cases 
are  occasionally  met  with  in  which  the  rapid  development  of  tympanites 
occasions  great  suffering,  the  abdomen  becoming  enormously  distended, 
the  respiration  embarrassed  by  interference  with  the  descent  of  the  dia- 
phragm, and,  in  females,  the  suffering  being  increased  by  pressure  upon 
the  uterus  and  bladder.  A  case  has  recently  been  under  my  observation 
in  which  paroxysms  of  intestinal  tympanites,  occasioning  intense  distress, 
occurred  daily  for  several  successive  months,  an  inodorous  gas  sometimes 
passing  off  by  the  rectum,  and  sometimes  the  tympanites  disappearing 
without  any  escape  of  gas.  A  host  of  remedies  were  employed  in  this 
case  unsuccessfully,  and  at  length  improvement  has  slowly  taken  place 
under  simple  palliative  treatment.  In  a  case  of  this  description  which  I 
saw  with  my  friend  and  colleague,  Prof.  Isaac  E.  Taylor,  the  appearance 
of  the  abdomen  during  an  attack  of  tympanites  was  extraordinary.  The 
convolutions  of  the  small  intestine  and  their  peristaltic  movements  were 
distinctly  visible  through  the  distended  abdominal  walls.  So  far  as  my 
observation  goes,  such  cases  occur  only  among  females,  and  the  tympa- 
nites is  associated  with  more  or  less  neuropathic  disorder.  Hysterical 
phenomena  are  sometimes  associated  with  it. 

There  is  still  another  source  of  flatulent  distension,  the  seat  of  the  tym- 
panites being  the  stomach,  viz.,  the  ingestion  of  air.  More  or  less  air  is 
habitually  commingled  with  food  and  drink,  but  the  quantity  received  in 
this  way  is  never  sufficient  to  distend  the  stomach.  A  habit  of  swallow- 
ing air  is  sometimes  acquired,  resembling  the  trick  which,  in  horses,  is 
known  as  crib-biting  or  wind-sucking.  Some  writers  refer  to  this  habit 
as  not  uncommon,  but  the  effort  required  in  the  deglutition  of  air  is  such 
that  the  act  could  not  escape  detection ;  and  as  I  have  met  with  only  a 
single  example,  I  must  think  that,  in  this  country,  cases  are  by  no  means 
frequent.  The  case  just  referred  to  I  saw  with  my  friend  and  colleague, 
Prof.  Say  re.  The  patient  was  about  fifty  years  of  age,  and  had  suffered 
from  a  disorder  of  the  digestive  organs  for  twenty-five  years.  In  order 
to  direct  my  attention  to  the  difficulty,  Prof.  Sayre  requested  him  to  drink 
a  tumbler  of  water.  He  drank  it  precipitately,  and  appeared  to  make 
violent  efforts  to  force  it  downward.  During  these  efforts  the  face  be- 
came flushed  and  the  eyes  watery.  Shortly  the  efforts  were  discontinued, 
and  at  the  same  moment  a  loud  gurgling  sound  was  heard  in  the  region 
of  the  stomach.  I  supposed,  at  first,  that  there  was  obstruction  at  or  near 
the  cardiac  orifice  of  the  stomach,  but,  to  show  that  the  passage  was  free, 
Prof.  Sayre  passed  readily  a  probang  into  the  stomach.  I  was  then  at  a 
loss  what  to  think  of  the  case,  but  Prof.  Sayre  had  already  arrived  at  the 
conclusion  that  the  patient  had  the  habit  of  swallowing  air.  The  patient 
stated  that  the  habit  had  existed  for  twenty-five  years.  He  was  led  to  it 
gradually  in  order  to  prevent  regurgitation,  which  he  stated  always 
occurred  if  he  failed  to  ingest  air  in  conjunction  with  his  food  and  drink. 
He  was  accustomed  to  belch  air  frequently.  Percussion  over  the  stomach 
showed  considerable  gastric  tympanites.  He  declared  that  he  could  not 

1  Reported  in  Boston  Med.  and  Surg.  Journal,  March  10,  1841. 
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overcome  the  habit,  but  promised  to  make  the  attempt.  Nothing  was 
linml  of  the  case  ut'tcnvurds. 

An  habitual  tympanites  of  the  stomach  occasions,  in  some  persons, 
after  the  ingestiou  of  liquid,  a  succussion  sound  in  walking,  resembling 
the  sound  frequently  heard  in  horses.  This  is  a  source  of  much  annoy- 
ance and  mortification,  especially  in  females.  It  may  be  avoided  by 
taking  into  the  stomach  only  very  small  quantities  of  liquid  at  a  time. 

Vomiting  is  not  common  in  cases  of  habitual  dyspepsia.  It  is  more 
frequent  in  occasional  fits  of  indigestion  or  in  acute  dyspepsia.  It  is, 
however,  characteristic  of  a  form  of  chronic  dyspepsia  occasionally  met 
with,  occurring  generally  in  young  females.  In  this  variety  of  disorder, 
vomiting  almost  constantly  follows  the  ingestion  of  food  or  drink ;  the 
stomach  seems  to  be  intolerant  of  all  forms  of  nourishment,  although 
taken  in  small  quantities.  The  vomiting  occurs  directly  or  soon  after 
food  is  taken,  and,  in  some  cases,  it  is  surprising  that  there  is  not  more 
evidence  of  inanition,  since  everything  taken  into  the  stomach  appears  to 
be  ejected  ;  yet,  although  the  disorder  may  continue  for  a  long  time,  the 
patient  does  not  become  greatly  emaciated  nor  notably  enfeebled.  The 
disorder  is  apt  to  resist  all  the  usual  remedies  to  relieve  irritability  of  the 
stomach,  such  as  bismuth,  creasote,  opiates,  hydrocyanic  acid,  oxalate  of 
cerium,  etc.  It  is  usually  accompanied  with  mental  depression,  hyper- 
sesthesia  of  the  surface,  and  marked  tenderness  over  the  spinal  column. 
In  determining  that  the  affection  is  purely  functional,  gastritis,  gastric 
ulcer,  subacute  meningitis  (especially  in  children),  pregnancy,  and  disease 
of  the  kidneys  are  to  be  excluded.  The  treatment  adopted  in  a  case  of 
this  description  by  William  Hunter  (which  has  been  often  quoted)  will 
sometimes  prove  effectual,  viz.,  restricting  the  patient  to  a  very  small 
quantity  of  some  bland  nourishment,  such  as  milk  or  animal  essence, 
taken  at  short  intervals.  But  the  plan  of  treatment  which,  in  my  expe- 
rience, has  proved  most  successful,  consists  in  change  of  scene,  and  living 
as  much  as  possible  out  of  doors.  I  have  known  a  sea-voyage  to  prove 
efficacious. 

The  local  symptoms  just  noticed  are  not  peculiar  to  d3rspepsia.  They 
may  occur  in  connection  with  subacute  gastritis  and  structural  lesions  of 
the  stomach.  In  arriving  at  the  diagnosis  of  dyspepsia — that  is,  deter- 
mining that  a  functional  affection  only  exists — inflammation  and  the 
lesions  which  have  been  considered  are  to  be  excluded.  They  are  to  be 
excluded  by  the  absence  of  their  diagnostic  symptoms,  and  for  these  the 
reader  is  referred  to  the  preceding  chapters.1 

Of  symptoms  other  than  those  referable  directly  to  the  stomach  and 
small  intestine,  mental  disorder  is  one  of  the  most  noticeable.  During  the 
processes  of  digestion,  dyspeptics  are  apt  to  experience  an  uncomfortable 
heaviness  or  dulness,  rendering  it  difficult  to  concentrate  the  attention  upon 
any  subject.  The  following  extract  from  Chambers's  work  gives  a  truthful 
representation  of  the  condition  in  many  cases :  "  There  is  great  languor  and 
incapacity  for  exertion,  coming  on  generally  about  an  hour  after  food,  and 
accompanied  in  some  cases  by  an  almost  irresistible  drowsiness,  which  lasts 
for  several  hours.  This  symptom  is  particularly  marked  in  the  afternoon, 
if  the  patients  dine  in  the  middle  of  the  day  and  endeavor  to  continue  their 
employment  afterward.  Yielding  to  the  drowsiness  and  taking  a  siesta 
seem  to  make  matters  worse,  for  there  is  usually  felt  after  such  an  indul- 
gence an  intense  headache  or  giddiness,  which  continues  longer  than  the 

1  Diarrhoea  dependent  on.  intestinal  indigestion  will  be  considered  in  the  next 
chapter. 
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symptoms  would  have  done  had  the  inclination  to  sleep  been  resisted.  The 
depression  of  spirits  is  not  so  remarkable  as  the  feeling  of  utter  helplessness, 
both  of  mind  and  body,  accompanied  in  persons  naturally  active  with  a 
sense  of  shame  at  their  unwonted  apathy."1  This  condition  may  be  con- 
nected with  the  process  of  digestion  in  the  small  intestine,  and  may  be 
unaccompanied  by  symptoms  denoting  disorder  of  stomach-digestion. 

In  most  cases  of  dyspepsia,  patients  suffer  more  or  less  from  mental  de- 
pression. They  are  devoid  of  buoyancy,  gloomy,  and  disposed  to  look 
always  on  the  dark  side.  Frequently  this  depression  is  increased  by 
anxiety  respecting  health.  They  are  apprehensive  of  the  existence  of  some' 
grave  disease,  such  as  consumption  or  an  affection  of  the  heart.  Impotency 
is  sometimes  fancied.  Their  attention  becomes  concentrated  upon  them- 
selves. They  are  constantly  watching  the  sensations  connected  with  diges- 
tion, and  fall  into  the  habit  of  counting  the  pulse,  feeling  the  heart's  beat, 
examining  the  abdomen,  urine,  etc.  This  mental  disorder,  carried  beyond 
a  certain  point,  eventuates  in  the  forms  of  mental  aberration  known  as 
melancholia  and  hypochondriasis. 

In  addition  to  these  symptoms  of  mental  disorder,  various  symptomatic 
phenomena  belong  to  the  clinical  history  of  dyspepsia.  Irregular  action 
of  the  heart,  or  palpitation,  is  not  uncommon.  Constipation  generally 
exists,  sometimes  alternating  with  diarrhoea.  The  skin  is  apt  to  be  dry 
and  rough  ;  the  extremities  are  often  cold,  showing  deficient  activity  of  the 
circulation ;  the  tongue  is  usually  furred  or  more  or  less  coated.  The 
urine  deposits  the  lateritious  sediment,  and,  on  microscopic  examination, 
crystals  of  oxalate  of  lime  may  be  found  in  abundance — the  latter,  being 
incidental  to  various  morbid  conditions,  and  not  uncommon  in  connection 
with  trivial  disorders,  are  incorrectly  considered  as  denoting  a  special 
affection  called  oxaluria.  Vigilance  is  a  frequent  source  of  complaint,  and 
the  sleep  obtained  is  often  incomplete  and  disturbed  by  dreams,  the  patient 
arising  in  the  morning  unrefreshed  and  miserable.2  The  appetite  in  the 
morning  is  often  poor,  becoming,  perhaps,  during  the  day,  morbidly,  craving. 
A  dry  hacking  cough  is  reckoned  among  the  sympathetic  phenomena,  but, 
in  my  experience,  this  is  rare.  The  existence  of  cough  should  alwa3'S 
excite  suspicion  of  pulmonary  disease  or  of  chronic  pharyngitis  ;  the  latter 
is  quite  common. 

With  reference  to  the  pathology  of  dyspepsia,  it  is  to  be  considered  that 
digestion  is  not  a  simple  process.  Including  under  this  term  all  the  changes 
which  take  place  in  the  ingesta  prior  to  absorption,  there  are  certain  changes 
in  the  stomach  from  admixture  with  the  salivary  fluids  and  the  gastric 
juice,  others  in  the  duodenum  from  the  addition  of  the  bile  and  pancreatic 
secretion,  and  others  in  the  small  intestine,  below  the  duodenum,  from  the 
action  of  the  intestinal  juice.  For  the  proper  activity  of  the  organs,  and 
for  the  secreted  liquids,  the  latter  being  vastly  more  abundant  than  was 
formerly  supposed,  a  large  supply  of  blood  is  required.  The  movements 
due  to  the  muscular  coat  of  the  stomach  and  intestine  are  important.  A 
certain  influence  derived  from  the  nervous  system,  called  innervation,  is 
requisite  for  the  secretion  of  the  liquids  and  the  peristaltic  movements. 
An  analysis  of  the  symptomatic  phenomena  in  different  cases  of  dyspepsia 
shows  that  the  different  elements  which  enter  into  the  function  of  degestion 
may  be  affected  either  separately  or  with  different  degrees  of  predominance. 

1  Digestion  and  its  Derangements.     American  edition,  page  367. 

2  The  poet  Cow  per,  who  appears  to  have  suffered  from  intense  mental  depression 
in  connection  with  dyspepsia,  describes  his  feeling  in  the  morning  in  the  following 
forcible  language  :  "  I  awake  like  a  toad  out  of  Acheron,  covered  with  the  ooze  and 
slime  of  melancholy." 
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Thus  vomiting  and  regurgitation  show  irritation  and  spasmodic  action; 
pain  or  distress,  morbid  sensibility;  prolonged  digestion  with  chemical 
changes,  deficiency  in  the  digestive  liquids,  etc.  It  is  of  importance  to 
take  cognizance  of  these  several  elements  in  the  management.  The  period 
which  elapses  after  eating  before  the  inconvenience  is  felt,  and  the  absence 
of  symptoms  of  disorder  referable  to  the  stomach,  go  to  show  intestinal 
rather  than  gastric  dyspepsia. 

The  causation  of  dyspepsia  involves  agencies  affecting  the  digestive 
processes  either  directly  or  indirectly.  Excesses  in  eating  and  drinking 
act  as  direct  causes.  The  digestive  powers  may  be  overtasked  by  the 
quantity,  or  over-excited  by  the  quality,  of  food.  Under  these  circum- 
stances, dyspepsia  has  been  humorously  called  "the  remorse  of  a  guilty 
stomach/'  The  habit  of  spirit-drinking  engenders  dyspepsia  ;  drunkards 
aft ei-  a  time  become  dyspeptics.  Dyspepsia  may  follow  subacute  gastritis 
or  enteritis  produced  by  dietetic  errors  or  other  causes ;  inflammation 
leaves  the  organs  in  a  weakened  state.  These  direct  causes,  however,  are 
not  so  largely  operative  as  is  generally  supposed. 

The  indirect,  more  than  the  direct,  agencies  are  involved  in  the  causa- 
tion. These  are  various.  Anaemia  is  one  of  the  direct  causes.  It  gives 
rise  to  dyspepsia  by  diminishing  the  functional  activity  of  the  gastric  and 
intestinal  glands,  the  digestive  liquids  being  lessened,  or  affected  in  regard 
of  their  quality.  Clinical  observation  shows  that,  in  cases  of  anaemia,  the 
digestive  processes  are  generally  more  or  less  disordered.  On  the  other 
hand,  disordered  digestion  may  stand  in  a  causative  relation  to  anaemia. 
A  notable  change  in  habits  as  regards  physical  exercise  not  infrequently 
gives  rise  to  dyspepsia.  The  vigor  of  the  digestive  organs  is  in  a  measure 
commensurate  with  the  demand  for  nutritive  material,  and  the  latter  is  de- 
pendent on  the  waste  of  the  tissues.  Now,  certain  dietetic  habits  are  formed 
in  accordance  with  occupations  involving  physical  activity  and  a  propor- 
tionate amount  of  disassimilation.  Persistence  in  these  dietetic  habits 
after  a  change  from  an  active  to  a  sedentary  life  is  apt  to  induce  disorder. 
This  is,  in  part  at  least,  an  explanation  of  the  occurrence  of  dyspepsia 
among  those  who  exchange  the  farm  or  workshop  for  the  desk  or  study, 
and  among  those  who  retire  from  business  to  become  men  of  leisure. 

In  a  large  proportion  of  cases,  dyspepsia  originates  and  is  perpetuated 
by  mental  causes.  It  is  induced  and  kept  up  by  anxiety  and  depression. 
Disorder  is  often,  in  the  first  place,  produced  by  mental  causes,  and  then 
the  dyspepsia  reacts  upon  the  mind,  increasing  its  morbid  condition.  An 
examination  into  the  previous  history  of  cases  of  dyspepsia  will  frequently 
show  the  affection  to  have  been  preceded  by  mental  inquietude  of  some 
sort.  Persons  of  a  certain  mental  constitution  arc  especially  prone  to 
dyspepsia,  viz.,  those  so  constituted  as  to  be  constantly  anxious  about 
something,  such  as  acquiring  success  in  life,  getting  out  of  debt,  securing 
an  independent  position,  or  about  imaginary  troubles.  The  period  of  life 
when  persons  are  most  prone  to  dyspepsia  is  that  in  which  anxieties  are 
apt  to  be  greatest,  viz.,  between  adult  age  and  middle  life.  After  the  latter 
period,  the  events  of  life  are  taken  more  calmly,  and  there  are  fewer  sources 
of  intense  anxiety.  Persons  who  have  been  dyspeptics  for  many  years 
are  often  free  from  this  affection  after  having  entered  upon  middle  life.  It 
may  be  doubted  if  the  affection  is  often  produced  by  overtasking  of  the 
intellect.  When  it  occurs  in  those  who  are  excessively  devoted  to  intel- 
lectual pursuits,  it  arises  generally  from  the  sedentary  habits  connected 
with  these  pursuits  or  from  mental  anxiety ;  on  the  other  hand,  deficient 
exercise  of  the  intellectual  and  moral  faculties  is  apt  to  lead  to  it.  Con- 
ditions in  life  involving  ennui  and  dissatisfaction  predispose  to  it.  Under 
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these  circumstances  the  attention  is  apt  to  become  concentrated  on  the 
functions  of  the  body,  which  go  on  best  without  close  surveillance.  These 
views  are  sustained  by  observing  the  classes  of  persons  who  suffer  from 
dyspepsia.  Epicures  and  gormandizers  by  no  means  of  necessity  become 
dyspeptics ;  they  often  escape  this  affection  when  their  indulgences  lead 
to  other  consequences,  such  as  gout,  etc.  The  laboring  classes  are  not 
prone  to  dyspepsia,  notwithstanding  the  use,  frequently,  of  the  coarsest 
and  most  indigestible  kinds  of  food,  prepared  without  any  regard  to  the 
art  of  cookery.  But  cases  of  dyspepsia  are  met  with  especially  among 
retired  rich  persons,  without  occupation  or  mental  resources,  among  those 
who  have  no  useful  or  proper  aims  in  life,  and  among  those  who  are  de- 
barred from  the  interests  of  domestic  life ;  and  in  these  classes  it  may  be 
developed  irrespective  of  any  dietetic  errors.1 

TREATMENT. — In  the  management  of  dyspepsia,  as  of  other  affections, 
the  first  point  is  to  remove  or  obviate  causes,  in  so  far  as  this  is  practica- 
ble. The  practitioner  may  be  able  to  control  causes  relating  to  dietetic 
errors,  but  he  may  not  be  able  to  reach  those  connected  with  the  mind, 
and  hence  a  difficulty  in  effecting  a  cure.  Measures  of  treatment  may  be 
arranged  in  three  divisions,  viz.,  1st,  those  relating  to  diet  and  regimen; 
2d,  measures  addressed  to  the  mind ;  and,  3d,  medicinal  remedies. 

1.  Jf  the  affection  have  been  induced  by  dietetic  excesses,  it  is  some- 
times useful  to  give  the  digestive  organs  a  short  period  of  rest,  and,  with 
this  view,  to  reduce  the  diet,  for  a  time,  below  the  wants  of  the  system. 
This,  however,  should  be  but  temporary.  A  cure  is  not  to  be  effected  by 
persisting  in  this  course.  Not  only  the  system  is  reduced,  but  the  diges- 
tive functions  are  impaired  by  too  great  or  too  protracted  abstemious- 
ness. Dyspepsia  is,  in  fact,  perpetuated,  if,  indeed,  it  be  not  sometimes 
produced,  by  attempts  to  live  on  as  little  and  as  coarse  food  as  possible. 
Persons  who  think  it  vulgar,  unrefined,  or  worldly-minded  to  eat  well  are 
apt  to  be  the  subjects  of  dyspepsia,  as  well  as  of  other  affections.  The 
object  of  treatment  is  to  bring  the  digestive  powers  up  to  such  a  point  of 
improvement  that  particular  care  in  diet  is  not  requisite. 

As  regards  the  diet  for  dyspeptics,  there  are  no  rules  suited  to  all  cases. 
Individual  experience,  in  each  case,  is  to  be  a  guide,  but  there  is  a  liability 
to  error  in  regard  of  this  experience.  Unusual  difficulty  or  disturbance 
of  digestion  after  a  meal  is  often  imputed  by  the  patient  to  certain  articles 
of  food,  when  it  was  due  to  some  other  incidental  circumstance.  Idiosyn- 
crasies in  relation  to  particular  articles  of  food  are  far  less  common  than 
the  statements  of  patients  would  lead  one  to  suppose.  In  general,  articles 
which  are  wholesome  to  most  persons  are  not  unwholesome  to  any.  It  is 
rarely  true  that  "  what  is  one  man's  meat  is  another's  poison."  Asa  rule, 
when  a  patient  says  that  he  cannot  take  such  and  such  articles  which  gene- 
ral experience  shows  to  be  digestible  and  nutritious,  it  is  fair  to  presume 
that  he  is  deceived,  and  of  this  the  patient  may  generally  be  convinced  if 
he  be  persuaded  to  persist  in  their  use.  At  first,  the  expectation  that  an 
article  will  prove  hurtful  contributes  to  render  it  so  ;  but,  after  a  time, 
the  idea  is  overcome.  It  is  often  an  object  in  the  treatment  of  dyspepsia 
to  do  away  with  these  fallacious  ideas  respecting  various  kinds  of  food. 
Some  persons  seem  to  be  fond  of  encouraging  the  notion  that  their  diges- 
tive organs  are  endowed  with  peculiar  susceptibilities  which  prevent  them 
from  conforming  to  general  rules  of  diet.  In  most  cases  of  dyspepsia, 

!  For  a  fuller  exposition  of  these  views  of  the  causation  of  dyspepsia,  vide  article 
by  the  author  in  the  American  Journal  of  Med.  Sciences,  January,  1841. 
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animal  food  is  best  digested,  especially  old  and  tender  meats  plainly  but 
cooked  ;  but,  in  some  cases,  a  milk  and  farinaceous  diet  is  found  to 
best.  An  obvious  reason  why  so  many  persona  imagine  they  do  not 
milk  well  is,  it  is  generally  taken  as  a  beverage  after  or  with  solid 
I,  the  fact  that  it  is,  in  effect,  a  solid  article  of  food  not  being  appre- 
ciated. Dread,  to  be  readily  digestible,  should  not  be  new,  nor  is  it  desi- 
rable that  it  should  be  stale.  Well-boiled  rice  and  corn-meal  mush  are 
easy  of  digestion.  Crude  vegetables  arc  apt  to  be  digested  with  dillicnlty 
in  cases  of  dyspepsia,  but  not  invariably.  Some  dyspeptics  find  even  the 
much  abused  cucumber  grateful  to  the  stomach  as  well  as  to  the  palate. 
J'astries,  rich  puddings,  and  sweetmeats  are  generally  to  be  eaten  spar- 
ingly or  discarded.  Ripe  fruits  in  moderation  are  useful.  It  is  generally 
not  advisable  for  the  patient  to  limit  himself  to  a  restricted  range,  or  to 
adopt  any  particular  system  of  diet.  On  the  contrary,  he  should  perse- 
vere in  attempting  to  digest  all  the  varied  forms  of  wholesome  food,  not 
confining  himself  to  meat  or  a  vegetable  diet,  but  aiming  to  eat  like  per- 
sons in  health,  without  the  need  of  particular  care  in  the  selection  of  food. 

Ditf'ereut  kinds  of  food  are  suited  to  different  cases  according  as  the 
functional  disorder  is  chiefly  gastric  or  intestinal.  If  gastric,  farinaceous 
articles  will  be  likely  to  be  best  suited,  as  these  are  digested  mainly  in  the 
small  intestine.  Fatty  articles  may  be  well  digested  in  these  cases.  On 
the  other  hand,  if  the  disorder  be  intestinal,  farinaceous  and  fatty  articles 
of  food  will  be  likely  to  be  difficult  of  digestion,  and  albuminoid  substances 
or  an  animal  diet  will  be  best  borne. 

Regularity  in  meals  is  a  point  of  importance.  Frequently  more  than 
three  meals  a  day  are  advisable.  If  a  patient  have  no  appetite  for  break- 
fast, an  early  lunch  should  be  taken.  If  he  dine  near  the  middle  of  the 
day,  and  have  an  early  tea,  some  light  food  in  the  evening  is  advisable. 
Long  intervals  between  the  periods  of  taking  food  tend  to  weaken  the 
powers  of  digestion.  The  quantity  of  food  taken  at  a  meal  is  to  be  gradu- 
ated to  the  diminished  digestive  powers.  The  appetite  is  not  always  to 
be  relied  upon  in  dyspepsia.  The  appetite  is  often  craving  ;  the  system 
calls  for  nutritive  supplies  beyond  the  ability  of  the  digestive  organs  to 
prepare  food  for  assimilation.  Food  should  be  eaten  slowly.  Deliberate 
mastication  prepares  the  food  for  the  action  of  the  gastric  juice.  More- 
over, slowness  in  eating  gives  the  stomach  a  chance  to  express  satiety, 
and  is,  therefore,  a  protection  against  over-eating.  A  moderate  quantity 
of  liquid  only  should  be  taken  at  meals,  in  order  not  to  dilute  too  much 
the  gastric  juice,  but  drink  may  be  taken  freely  between  the  acts  of  diges- 
tion. Under  erroneous  notions,  abstinence  from  liquid  is  sometimes  car- 
ried to  an  extreme. 

With  regard  to  the  use  of  wine  or  spirits,  the  danger  of  intemperance  is 
always  to  be  considered,  especially  as  dyspepsia  not  infrequently  leads  to 
a  morbid  desire  for  stimulants,  and  in  view  of  the  fact  that  the  mental 
state  is  favorable  for  the  formation  of  intemperate  habits.  Yet  an  alco- 
holic stimulant  taken  with  meals  is  often  useful  until  the  normal  powers 
of  the  digestive  organs  are  restored.  If  spirits  be  taken,  they  should  be 
as  little  diluted  as  possible,  the  object  being  to  stimulate  the  stomach. 
Stimulants  should  never  bo  taken  when  the  stomach  is  empty. 

Tea  and  coffee  are  sometimes  hurtful,  the  latter  especially.  Tobacco  is 
often  injurious,  from  the  waste  of  saliva  and  the  depressing  effect  on  the 
nervous  system.  If  used  at  all,  the  quantity  used  should  be  quite  small, 
and,  in  general,  total  abstinence  is  easier  than  moderate  indulgence. 

Finally,  with  regard  to  diet,  it  may  be  well  to  remind  the  practitioner 
that  it  is  unphilosophical  to  judge  concerning  his  patients  from  his  own 
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personal  experience.  The  physician  who  has  his  notions  of  what  kinds  of 
food  agree  with  himself  best,  is  apt  to  apply  these  notions  indiscriminately 
to  his  patients.1 

As  regards  regimen,  the  clothing  of  dyspeptics  should  be  such  as  will 
secure  uniformity  of  temperature  and  maintain  the  functions  of  the  skin, 
without  an  over-accumulation  of  heat  or  exciting  perspiration.  Exercise 
is  of  great  importance ;  but  to  be  as  useful  as  possible,  it  must  be  taken 
with  a  motive  and  end,  aside  from  the  sanitary  object.  Exercise,  taken 
simply  as  exercise,  tends  to  keep  the  mind  of  the  patient  on  his  disorder, 
and  will  not  be  likely  to  be  persisted  in.  There  is  a  risk  of  resorting  at 
once  to  over-exercise,  a  too  violent  change  of  habits  in  this  regard  proving 
hurtful  and  discouraging  the  patient.  The  exercise  should  be  in  the  open 
air.  A  change  of  business  from  one  requiring  sedentary  habits  to  one 
involving  out-of-door  occupation  is  often  advisable.  Travelling,  especially 
in  foreign  countries,  where  the  attention  is  diverted  with  a  succession  of 
novel  scenes,  is  highly  useful.  Sir  James  Johnston  said  that  no  case  of 
purely  functional  dyspepsia  could  resist  a  pedestrian  tour  over  the  Alps. 

2.  The  moral  treatment  consists  first  in  establishing  confidence  by  atten- 
tion and  sympathy.     Inattention  to   the  details  into  which  dyspeptic 
patients  are  fond  of  entering,  and  ridicule  of  hypochondriacal  fears  prevent 
the  physician  from  being  of  service  to  this  unhappy  class  of  patients,  and 
lead  them  to  seek  for  aid  from  quack  remedies  and  quacks.     If  the  con- 
fidence of  the  patient  be  secured,  the  assurances  of  the  physician  will  often 
remove  needless  apprehensions,  and  afford  an  encouragement  which,  in 
itself,  will  contribute  not  a  little  toward  improvement.     If  the  patient  be 
convinced  that  his  mental  state  is  in  a  measure  due  to  a  disordered  condi- 
tion of  the  body,  he  derives  consolation  and  encouragement  from  this 
belief.     The  treatment  relating  to  the  mind  will  embrace,  as  far  as  possible, 
measures  having  reference  to  the  removal  of  mental  causes  which  may  have 
produced  or  which  perpetuate  the  affection.     It  is  important  to  incite  to 
occupations  which  divert  the  attention  from  the  bodily  functions,  espe- 
cially during  the  process  of  digestion.     It  is  desirable  that  the  mind  should 
be  pleasantly  occupied.     It  is  often  observed  by  dyspeptics  that  if  they 
dine  alone,  and  are  left  by  themselves  to  watch  the  sensations  connected 
with  digestion,  they  are  sure  to  suffer,  whereas  they  experience  no  incon- 
venience from  a  greater  amount  of  indulgence  in  eating  if  they  be  in  agree- 
able company  during  and  after  dinner.     Popular  works  on  indigestion  do 
harm  by  directing  to  the  subject  the  attention  of  those  prone  to  d  Dyspepsia. 
The  benefit  of  travel  is,  in  a  great  measure,  moral,  involving  recreation  as 
well  as  exercise,  and  keeping  the  mind  occupied  with  extrinsic  objects. 

3.  The  division  of  the  treatment  which  relates  to  medicinal  remedies  is, 
relatively,  least  important,  but  by  no  means  unimportant.     If  the  symp- 
toms denote  morbid  sensibility  of  the  stomach,  counter-irritation  on  the 
epigastrium  is  often  useful.     Small  blisters,  the  strong  aqua  ammonias,  or 
the  croton  oil,  may  be  used  for  this  purpose.     The  benefit  is,  probably,  in 
part,  due  to  a  moral  effect.     The  nitrate  of  silver  may  be  tried  in  these 
cases,  care  being  taken  not  to  continue  it  too  long.     If  anaemia  be  associ- 
ated, the  chalybeate  tonics  are  indicated,  of  which,  in  cases  of  dyspepsia, 
the  tincture  of  the  chloride  of  iron  is  one  of  the  best.     The  citrate  of  iron 
and  quinia  is  an  excellent  form  of  tonic  in  dyspepsia  associated  with  anos- 
mia.    The  powder  of  iron  reduced  by  hydrogen  is  another  eligible  form. 

1  It  is  perhaps  hardly  necessary  to  state  that  these  few  remarks  on  diet  in  cases 
of  dyspepsia  are  designed  only  as  hints  for  the  practitioner.  To  consider  the  sub- 
ject of  dietetics  fully  would  be  incompatible  with  the  scope  of  this  work. 
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If  there  be  constipation,  the  bowels  are  to  be  regulated  by  appropriate 
measures,  but  purgation  is  to  be  avoided.  Constipation  will  be  considered 
as  a  distinct  functional  affection.  There  are  no  special  indications  for 
mercurial  remedies  except  as  an  occasional  cathartic  or  laxative.  The 
success  of  the  Abernethean  plan  of  giving  frequently  blue  mass  followed 
by  the  infusion  of  senna,  was  doubtless  due  to  a  moral  effect,  in  conjunc- 
tion with  advice  as  regards  diet  and  regimen.  In  general,  the  various 
vegetable  tonics  are  useful,  the  form  of  tonic  being  varied  from  time  to 
time.  A  grain  or  two  of  quinia  twice  or  thrice  daily,  continued  steadily 
for  several  weeks,  appears  to  be  often  useful.  A  few  drops  of  hydrochloric 
acid  just  before  or  after  eating,  may  frequently  be  prescribed  with  advan- 
tage. The  benefit  of  the  tincture  of  the  chloride  of  iron  is,  probably,  in 
part,  due  to  the  hydrochloric  acid.  Of  late,  pepsin  has  been  somewhat  in 
vogue  as  a  remedy  in  dyspepsia.  Experience  does  not  appear  to  offer  much 
testimony  to  its  value.  The  principle  on  which  it  is  employed,  viz.,  to 
supply  a  deficient  element  in  the  gastric  juice,  entitles  it  to  be  considered 
only  a  palliative,  not  a  curative,  remedy.  A  convenient  and  eligible  form 
iu  which  pepsin  may  be  given  is  the  preparation  commonly  known  as  ren- 
net-wine. This  is  prepared  by  putting  a  fresh  rennet,  cut  up  into  small 
pieces,  into  a  pint  of  sherry  wine,  which,  after  maceration  for  two  weeks, 
is  to  be  strained,  and  it  is  then  ready  for  use.  Of  this  preparation,  from 
half  a  teaspoonful  to  a  teaspoonful  is  to  be  given  at  the  time  of,  or  shortly 
after,  taking  food.  This  remedy  is  useful,  not  only  in  cases  of  dyspepsia, 
but  in  various  diseases  when  it  is  desirable  temporarily  to  resort  to  artifi- 
cial digestion. 

Symptoms  characterizing  certain  cases  of  dyspepsia  claim  particular 
remedies.  Pyrosis  is  generally  relieved  by  bismuth  in  full  doses,  in  con- 
junction with  measures  relating  to  diet,  regimen,  etc.,  and  followed  by 
tonic  remedies.  The  purified  oxide  of  manganese  is  stated  by  Dr.  Leared, 
of  Dublin,  to  be  equal!}',  if  not  more,  efficacious  in  relieving  this  form  of 
disorder.  The  dose  is  from  ten  to  thirty  grains,  given  three  times  daily. 
Cardialgia  calls  for  alkaline  remedies,  viz.,  lime-water,  liquor  potassre,  sub- 
carb.  of  soda,  magnesia,  the  two  latter  especially  if  there  be  constipation. 
Flatulency  and  tympanites  are  to  be  relieved  by  carminative  stimulants, 
the  tincture  of  the  essential  oils,  the  aromatic  powder,  and  charcoal  pow- 
der, the  latter  being  useful  011  account  of  its  faculty  of  absorbing  gases. 
All  these  remedies,  however,  are  merely  palliatives.  The  conditions  on 
which  depend  the  several  symptoms  just  named,  are,  if  possible,  to  be 
removed  by  tonic  remedies,  such  as  quinia,  and  the  mineral  acids.  Tym- 
panites occurring  in  paroxysms,  from  the  secretion  of  gas,  is  apt  to  be  an 
extremely  obstinate  form  of  disorder.  Purgatives  are  not  useful.  Opiates 
to  relieve  present  suffering  are  required.  Carminative  and  alcoholic  stimu- 
lants will  sometimes  afford  relief.  Assafoetidagiven  by  the  mouth  or  rec- 
tum is  highly  useful,  especially  when  hysterical  symptoms  are  associated. 
In  the  intervals  between  the  paroxysms,  measures,  medicinal  and  hygienic, 
to  invigorate  the  system  are  indicated,  together  with  the  use  of  antispas- 
modic  remedies,  such  as  belladonna,  valerianate  of  zinc,  etc.  My  friend, 
Prof.  Isaac  E.  Taylor,  has  found  small  doses  of  strychnia  useful  in  these 
eases.  This  remedy,  or  the  mix  vomica  in  the  form  of  tincture  or  extract, 
is  highly  recommended  by  many  in  other  forms  of  dyspepsia.  The  doses 
should  be  sufficiently  small  to  avoid  any  possibility  of  inducing  poisonous 
effects. 

The  management  in  certain  cases  of  dyspepsia  characterized  by  persist- 
ing vomiting  after  taking  food,  has  been  already  alluded  to.  Change  of 
scene  and  out-of-door  life  are  the  most  efficient  measures.  A  sea-voyage 
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will  be  likely  to  prove  effectual.  But  various  remedies  may  be  employed 
in  succession,  each  of  which  will  sometimes  be  found  useful,  if  not  success- 
ful. The  salts  of  morphia  or  codeia  may  succeed  if  the  patient  be  not 
unpleasantly  affected  by  opiates  of  any  kind.  If  immediately  rejected 
from  the  stomach,  these  remedies  may  be  given  by  means  of  hypodermic 
injections.  The  hydrocyanic  acid,  in  some  cases,  is  an  efficient  remedy. 
Creasote  sometimes  acts  efficiently,  given  in  doses  of  one  or  two  minims, 
repeated  after  each  act  of  vomiting.  In  young  children  this  remedy,  given 
in  doses  of  one-eighth  or  one-sixth  of  a  drop,  frequently  acts  like  a  charm 
in  arresting  vomiting.  Bismuth  in  large  doses  is  a  valuable  remedy  in 
some  cases.  Strychnia  or  the  nux  vomica  has  been  found  useful.  The 
oxalate  of  cerium,  from  one  to  two  grains  at  a  dose,  is  another  useful 
remedy.  Counter-irritation  on  the  epigastrium,  by  means  of  blisters  or 
dry  cupping,  is  frequently  followed  by  relief.  Milk  with  lime-water  added 
is  sometimes  retained  when  other  articles  of  food  are  rejected. 

Yomiting  is  symptomatic  of  a  great  variety  of  affections,  exclusive  of 
inflammation  or  structural  lesions  of  the  stomach.  Occurring  as  a  form 
of  functional  disorder  of  the  stomach,  it  is  sometimes  considered  as  an 
individual  affection ;  but  it  may  with  propriety  be  included  under  the  head 
of  dyspepsia.  There  is  a  variety  of  vomiting  which  claims  a  brief  sepa- 
rate notice.  Reference  is  had  to  cases  in  which  a  liquid  is  thrown  from 
the  stomach  in  greater  or  less  abundance,  emitting  an  odor  of  fermenting 
wort,  and,  after  standing  a  few  hours,  becoming  covered  with  a  mass  of 
brownish  froth  resembling  yeast.  Goodsir,  in  1842,  on  subjecting  this 
liquid  to  microscopical  examination,  discovered  in  great  abundance  a  vege- 
table fungus,  which  is  now  commonly  known  as  the  sarcina  ventriculi, 
called  by  Robin  merismopcedia  ventriculi.  The  sarcinoe  are  distinguished 
by  their  oblong  or  square  form,  and  by  their  being  divided  by  lines  into 
four  equal  squares,  so  that  they  resemble  a  package  tied  with  a  cord,  as 
the  name  sarcina  denotes.  The  vomited  liquid  containing  sarcinse  may 
also  contain  the  yeast  fungus  in  abundance.  The  liquid  is  sour,  due,  ac- 
cording to  Budd,  to  acetic  acid,  and  the  vegetable  productions  are  inci- 
dental to  a  process  of  fermentation,  attended  with  the  formation  of  this 
acid,  together  with  the  evolution  of  carbonic  acid. 

There  does  not  appear  to  be  ground  for  the  belief  that  the  presence  of  the 
vegetable  productions  is  the  source  of  disorder.  They  are  effects,  rather 
than  the  cause,  of  disorder.  The  sarcinas  are  not  produced  exclusively 
within  the  stomach ;  they  have  been  found  in  the  urine,  in  the  purulent  dis- 
charges from  a  gangrenous  abscess,  and  in  the  humors  of  the  eye.  Their 
production  within  the  stomach  appears  to  be  owing  to  an  undue  retention 
of  its  contents,  from  pyloric  obstruction  or  other  causes.  The  treatment, 
therefore,  relates,  not  alone  to  the  circumstances  immediately  involved  in 
their  production,  but  to  the  morbid  conditions  giving  rise  to  these  circum- 
stances. Remedies,  however,  designed  to  arrest  the  fermentative  process 
are  indicated.  And,  of  these,  the  most  efficient  is  the  bisulphite  of  soda, 
first  suggested  as  a  remedy  in  this  form  of  disorder  by  Jenner.  From 
fifteen  grains  to  a  drachm  may  be  given,  dissolved  in  water,  two  or  three 
times  a  day.  Budd's  method  of  employing  this  remedy  is  to  prescribe  a 
solution  of  the  strength  of  two  drachms  of  the  salt  in  an  ounce  of  water, 
and  to  direct  a  teaspoonful  to  be  taken  in  a  wineglass  of  water  soon  after 
meals,  or  when  the  fermentative  process  in  the  stomach  is  about  to  com- 
mence. According  to  the  author  just  named,  the  remedy  owes  its  efficacy 
to  the  fact  that  it  is  easily  decomposed,  and  its  decomposition  liberates 
sulphurous  acid,  which  prevents  alcoholic  and  acetous  fermentation.  The 
sulphite  of  soda,  and  the  other  sulphites,  are  valuable  as  palliates  when- 
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ever,  from  defective  power  of  digestion,  fermentative  processes  in  the 
ingesta  take  place.  The  value  of  these  remedies,  in  cases  of  dyspepsia, 
depends  on  their  power  in  arresting  fermentation. 

Dyspeptics  frequently  derive  advantage  from  the  use  of  mineral  spring 
waters,  especially  if  connected  with  a  sojourn,  under  agreeable  circum- 
stances, at  a  pleasant  watering-place.  Much  of  the  advantage,  doubtless, 
is  due  to  the  change  of  habits,  relief  from  care,  together  with  the  moral 
influence  of  the  expectation  of  improvement.  Of  the  various  mineral 
waters,  those  from  the  gaseous  and  chalybeate  springs  are  best  suited  to 
cases  of  dyspepsia.  Cold  sea-bathing,  and  the  invigorating  influence  of 
a  bracing  sea-air,  are  frequently  useful.  The  hygienic  discipline  of  the 
hydropathic  system  is  undoubtedly  useful  in  some  cases,  the  benefit  being 
due,  probably,  in  part,  to  a  physical,  but  more  to  a  moral  effect.  There 
is,  perhaps,  no  affection  in  which  the  anticipation  of  improvement  from  the 
employment  of  certain  measures  contributes  to  their  efficacy  more  than 
in  dyspepsia. 

POLYPHAGIA,  MALACIA  OR  PICA,  POLYDIPSIA,  AND 
DIPSOMANIA. 

These  names  express  morbid  conditions  which  relate  to  the  ingestion  of 
solids  or  liquids  ;  conditions  which,  severally,  do  not  constitute  individual 
affections,  but  which  may  be  the  most  prominent,  or  perhaps  the  chief, 
ailments,  and,  therefore,  they  claim  a  passing  notice. 

Polyphagia,  or,  as  it  is  more  commonly  called,  bulimia,  denotes  a  craving 
for  food  beyond  the  wants  of  the  S3*stem.  As  thus  defined,  these  terms  are 
not  correctly  applied  to  the  greatly  augmented  appetite  felt  frequently 
during  convalescence  from  fevers  and  other  acute  diseases,  or  when,  from 
any  cause,  the  system  for  a  time  has  been  deprived  of  alimentary  supplies 
adequate  to  its  wants.  The  inordinate  desire  for  food,  under  these  circum- 
stances, is  an  expression  of  the  requirements  of  the  system,  and  the  ability 
to  digest  food  may  be  proportionately  augmented — a  fact  which  illustrates, 
in  a  striking  manner,  the  connection  existing  between  nutrition  and  the 
function  of  digestion.  True  bulimia  does  not  exemplify  this  physiological 
connection ;  the  amount  of  food  craved  far  exceeds  the  requirements  for 
nutrition.  Bulimia  may  be  another  name  for  gluttony.  The  love  of 
eating  may  be  cultivated  to  such  an  extent  that  little  else  is  thought  of, 
and  persons  who  fall  into  this  habit  may  be  said  to  live  to  eat,  rather  than 
eat  to  live.  The  observation  of  every  one  will  furnish  examples  of  this 
kind.  Habits  of  gluttony  may  lead  to  dyspepsia,  which,  by  interrupting 
further  indulgence,  proves  conservative,  or,  if  the  digestive  function  continue 
active,  they  may  lead  to  obesity,  fatty  degeneration  of  the  heart  or  other 
organs,  and  to  various  affections.  Voracious  eating  characterizes  certain 
cases  of  mental  derangement.  It  may  be  a  symptom  of  disease  attended 
with  progressive  waste,  for  example  diabetes.  In  a  more  marked  and 
rare  form,  the  craving  for  food  greatly  exceeds  that  under  the  circum- 
stances just  named.  Curious  instances  have  been  reported,  in  which  the 
morbid  appetite  appeared  to  be  insatiable,  all  kinds  of  food,  raw  meat, 
candles,  etc.,  being  eaten,  in  some  cases,  with  avidity,  and  in  enormous 
quantity.  It  is  difficult  to  explain  the  morbid  appetite  in  these  instances. 
Recovery  from  this  condition  may  be  expected.  The  indications  are  to 
regulate  the  diet  as  far  as  possible,  to  establish  the  general  health  by 
liyirienir  measures,  to  correct  any  disorder  of  digestion  which  may  exist, 
and  to  palliate  the  excessive  craving  for  food  by  opium  or,  sometimes,  by 
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naiiseant  remedies.  Swallowing  pieces  of  ice  has  been  found  effective  as 
a  palliative  measure. 

Malacia  and  pica  are  terms  applied  to  perversions  of  appetite,  that  is, 
to  a  morbid  craving  for  particular  substances.  The  terms  are  commonly 
used  as  synonyms,  but,  strictly,  they  denote  different  kinds  of  perversion. 
Malacia  denotes  a  morbid  craving  for  certain  articles  of  food  or  articles 
which  are  not  devoid  of  nutrition,  whereas,  pica  denotes  a  desire  for  innu- 
tritious  substances.  The  craving  for  strange  kinds  of  food,  sometimes 
attending  pregnancy,  and  commonly  known  as  longings,  is  sufficiently 
familiar.  Similar  eccentricities  of  the  appetite  are  sometimes  observed  in 
connection  with  hysteria,  and  they  may  be  due,  in  some  cases,  to  that 
desire  to  become  objects  of  wonder  or  interest  which  weak-minded  hyste- 
rical women  sometimes  evince.  Unnatural  and  disgusting  perversions 
of  the  appetite  are  among  the  symptoms  occasionally  met  with  in  cases 
of  insanity.  Perversions  falling  under  the  head  of  pica  are  sufficiently 
common.  Innutritions  substances  frequently  craved  are  charcoal,  chalk, 
slate,  and  certain  kinds  of  earth.  The  habit  of  eating  these  substances 
is  sometimes  carried  to  a  great  extent.  In  the  case  of  a  young  lady 
seized,  shortly  after  marriage,  with  epidemic  dysentery  which  proved 
fatal,  the  dejections  contained  an  enormous  amount  of  a  black  substance 
which,  on  investigation,  was  found  to  be  from  a  species  of  slate-stone 
which  she  was  accustomed  to  eat  daily  in  excessive  quantity.  In  some 
cases  of  pica,  the  articles  are  at  first  taken  with  the  idea  of  improving  the 
complexion,  and  in  this  way  the  habit  is  formed.  But,  in  other  cases,  a 
morbid  vineasiness  in  the  stomach  leads  to  their  use.  The  appetite  is 
mostly  confined  to  females,  and  is  generally  associated  with  spontaneous 
anaemia  or  chlorosis.  The  measures  of  treatment  are  to  be  addressed  to 
the  associated  disorders,  the  continued  indulgence  of  the  perverted  appe- 
tite being  interdicted. 

Dirt-eating,  as  vulgarly  called,  or  chthonophagia,  is  a  morbid  habit 
which  has  heretofore  prevailed,  to  a  considerable  extent,  among  the  plan- 
tation negroes  of  the  Southern  States.  It  was  described  by  John  Hunter 
as  prevailing  among  the  negroes  of  the  West  Indies.  The  kind  of  earth 
selected  is  a  loam  or  clay.  Dr.  James  B.  Duncan,  of  Louisiana,  in  a  paper 
contained  in  Fenner's  Southern  Reports,  vol.  i.  1850,  gives  the  following 
account  of  this  form  of  pica :  "  A  very  common  disease  among  negroes 
on  plantations  in  this  part  of  the  county,  is  a  state  of  ansemia  very  often 
attributed,  and  perhaps  j  ustly,  to  the  pernicious  habit  of  dirt-eating.  On 
examining  negroes  on  a  plantation,  a  medical  man  is  surprised  to  meet 
with  so  many  of  these  cases.  Almost  every  large  plantation  has  three 
or  four,  and  sometimes  more  of  them.  Until  the  vital  powers  of  the 
system  are  beginning  to  be  undermined,  no  marked  symptons  of  disease 
being  visible  to  the  eye  of  the  planter,. they  are  generally  suspected  of 
laziness  or  malingering'.  After  this  condition  has  existed  for  some  time, 
the  skin  presents  a  paler  hue  than  natural ;  or  if  the  subject  is  a  mulatto, 
an  ashy  white  ;  the  lips,  tongue,  lining  membrane  of  the  mouth,  the  palms 
of  the  hands,  white,  lacking  the  reddish  tinge  of  health ;  the  legs  cedema- 
tous,  abdomen  distended,  pulse  full,  soft,  and  frequent ;  action  of  the  heart 
violent ;  if  blood  is  drawn,  it  is  pale  and  watery ;  respiration  on  the 
slightest  exertion  hurried ;  in  fine,  all  the  symptoms  which  characterize 
chlorosis  in  females.  We  find  this  condition  of  things  in  subjects  of  both 
sexes.  Many  of  these  cases  are,  doubtless,  produced  and  aggravated  by 
the  deleterious  habit  of  dirt-eating.  But  I  never  heard  a  negro  admit 
that  he  was  addicted  to  the  habit.  Some  admit  that  formerly,  years  ago, 
they  ate  dirt,  but  not  now ;  and  others,  trusty,  truth-telling  negroes  on 
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other  subjects,  on  this  will  lie  most  pertinaciously  to  the  last,  unless 
detected  iii  the  act.  With  many, no  doubt,  dirt-eating  is  a  symptom  only 
of  a  diseased  < dition  of  the  digestive  organs,  and  of  the  system  gene- 
rally. With  them  dirt -t-atiug  proceeds  from  the  same  propensity  which 
leads  white  females  to  resort  to  chalk,  magnesia,  etc.,  in  order  to  relieve 
a  disordered  acid  condition  of  the  stomach.  This  condition  of  system  is 
often,  in  my  opinion,  produced  by  a  deficiency  of  suitable  nutriment. 
The  diet  of  negroes  on  most  plantations  being  salt  pork,  corn  bread,  and 
molasses — rarely  fresh  meat  and  vegetables — a  condition  of  the  system 
is  thus  produced  closely  allied  to  scurvy.  In  addition  to  the  symptoms 
above  described,  I  have  occasionally  seen  a  spongy  state  of  the  gums. 

"  The  restoration  of  these  cases  to  health,  whether  addicted  to  dirt- 
eating  or  not,  is  troublesome  and  tedious.  The  moral  has  to  be  prescribed 
for,  as  well  as  the  physical,  symptoms.  To  restore  the  healthy  condition 
of  the  bod}r,  nutritious  food,  fresh  meats,  vegetables  and  greens,  porter 
or  wine,  are  necessary ;  and,  as  to  medicinal  agents,  preparations  of  iron 
in  any  or  all  forms,  combined  with  stimulating  stomachics  and  bitter 
tonics,  laxatives  when  indicated,  and  out-door  exercise.  Confinement 
within-doors  aggravates  the  disease.  To  cure  the  habit  of  dirt-eating,  many 
resort  to  cruel  methods  of  preventing  the  indulgence  of  it,  by  tin  masks 
for  the  face,  iron  gags,  chaining  on  plank  floors,  etc.  By  using  these 
means,  it  is  true,  the  habit  cannot  be  indulged  in,  but  the  cause  that  pro- 
duced the  propensity  still  exists,  and  the  disease  cannot  be  cured  so  long 
as  these  depressing  agents  are  used.  Restore  the  healthy  tone  of  the 
system,  invigorate  the  subject,  put  rich  blood  into  his  veins,  clothe  him 
well,/eecl  him  well,  and  do  not  overtask  him  ;  arouse  his  feelings  of  pride, 
teach  him  to  feel  that  he  is  a  reasonable  and  rational  being,  and,  in  a  ma- 
jorit}'  of  cases,  success  will  attend  our  efforts,  and  we  shall  have  the 
satisfaction  of  rescuing  a  valuable  servant  from  the  grave." 

Polydipsia  is  a  term  applied  to  denote  a  condition  characterized  by  an 
excessive  craving  for  liquids.  Water  is  drunk  in  a  very  large  or  enormous 
quantity,  amounting  sometimes  to  several  gallons  in  the  twenty-four  hours. 
In  some  cases  the  patient  experiences  constant  or  frequently  recurring 
thirst,  associated  with  dryness  of  the  tongue  and  fauces.  He  is  unable 
to  sleep  except  for  short  periods,  in  consequence  of  the  urgency  of  the 
desire  for  drink.  Tim  quantity  of  urine  is  proportionately  great,  so  that 
this  condition  is  also  denoted  by  a  term  expressing  the  latter  fact,  viz., 
diabetes  insipidus.  The  urine  voided  has  but  little  specific  gravity,  pre- 
senting a  clear  limpid  appearance  like  pure  water,  and  containing  neither 
sugar  nor  any  abnormal  constituent.  In  other  respects,  the  health  may 
not  be  notably  disordered.  The  appetite  and  digestion  may  be  unim- 
paired, the  functions  generally  are  well  performed,  and  the  body  does  not 
waste.  This  condition  at  first  suggests  to  the  physician  the  probable 
existence  of  diabetes  mellitus,  but  an  examination  of  the  urine  leads  to 
the  exclusion  of  the  latter  disease.  The  condition  may  occur  in  early 
life  or  becomes  developed  at  an}-  age.  It  has  been  observed  to  occur  as 
an  intermittent  malady,  but,  in  general,  it  continues  for  an  indefinite 
period  or  during  life.  It  does  not  appear  to  lead  to  any  disease,  and  is 
serious,  in  itself,  only  on  account  of  the  annoyance  and  debility  which  it 
occasions.  Its  pathological  character,  with  our  present  knowledge,  can- 
not be  satisfactorily  explained.  Existing  to  the  extent  just  described,  it 
is  so  rare  as  to  belong  among  the  curiosities  of  clinical  experience.  In 
our  ignorance  of  the  pathology,  there  are  no  rational  indications  for  treat- 
ment, and  experience  has  not  furnished  any  reliable  means  of  cure.  Opium, 
valerian,  camphor,  and  other  antispasmodics  have  been  found  to  diminish 
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the  thirst  temporarily,  and  some  benefit  has  been  derived  from  the  use  of 
various  tonic  remedies. 

Dipsomania  is  a  term  sometimes  used  to  denote  the  peculiar  delirium 
arising  from  the  abuse  of  alcohol,  but  it  is  commonly  applied  to  an  insa- 
tiable desire  for  alcoholic  drinks,  and,  used  in  this  sense,  it  expresses  a 
morbid  condition  which  may  be  noticed  in  the  present  connection.  A 
craving  for  this  class  of  stimulants  is  sometimes  developed  in  cases  of 
dyspepsia,  and  may  be  the  source  of  intemperate  habits.  This  fact  has 
been  already  referred  to.  It  is  not  to  be  lost  sight  of  in  judging  of  the 
propriety  of  prescribing  or  sanctioning  the  use  of  alcoholic  stimulants  in 
dyspeptic  cases.  A  morbid  craving  for  alcohol  in  some  form  is  an  element 
of  intemperate  habits,  whatever  may  have  been  their  source.  The  habitual 
drunkard  feels  a  desire  for  continued  indulgence,  which,  with  an  impaired 
power  of  self-control  and  lessened  self-respect,  resulting  from  intemper- 
ance, he  is,  after  a  time,  wholly  unable  to  resist.  It  is  useless,  under 
these  circumstances,  to  attempt  to  reason  him  into  temperance ;  he  may 
appreciate  the  force  of  all  the  arguments  which  are  presented,  but  he 
lacks  moral  strength  enough  to  govern  an  acquired  appetite  which  repre- 
sents a  morbid  condition  as  much  as  the  delusions  of  insanity.  Reason 
and  persuasion,  however,  may  be  effective  before  this  condition  of  dipso- 
mania is  reached ;  that  is,  they  may  prevent  this  condition  by  leading  to 
abstinence  from  alcoholic  stimulants.  Dipsomania  is  to  be  treated  as  a 
disease  of  body  and  mind.  The  cure  is  to  be  effected  by  withdrawing 
the  patient  from  the  use  of  alcohol  in  any  form,  and  the  employment  of 
medicinal  and  hygienic  measures  to  invigorate  the  physical  and  mental 
faculties.  The  treatment  must  be  continued  long  enough  for  the  cessation 
of  the  morbid  craving  for  stimulants,  and  for  the  development  of  moral 
strength  sufficient  to  enable  the  patient  to  adhere  to  a  course  of  total 
abstinence,  in  which  consists  his  only  safety.  It  is  evident  that  successful 
management  is  rarely  practicable,  except  by  means  of  institutions  in 
which  the  patient  is  under  the  same  restrictions  as  in  insane  asylums.  In 
fact,  dipsomania  is  to  be  treated  as  a  form  of  mental  derangement. 

There  is  a  species  of  dipsomania  which  is  constitutional  and  congenital. 
The  desire  for  stimulants  is  paroxysmal,  and  an  irresistible  craving  is  de- 
veloped by  ever  so  small  an  indulgence.  Persons  with  this  unfortunate 
idiosyncrasy  lose  their  power  of  self-control  as  soon  as  they  feel  the  influ- 
ence of  alcohol.  The  only  protection  against  inebriation,  in  such  cases, 
is  rigid  abstinence. 

Connected  with  the  subject  of  dipsomania  are  questions  pertaining  to 
the  causes  of  intemperance,  and  the  means  of  its  prevention,  which  are  of 
the  utmost  importance  to  the  welfare  of  mankind,  but  which  do  not  pro- 
perly fall  within  the  scope  of  this  work.  The  morbid  effects  of  alcohol 
upon  the  system,  aside  from  the  development  of  dipsomania,  will  be  re- 
ferred to  in  connection  with  different  individual  diseases,  and  especially 
those  affecting  the  nervous  system. 

GASTRORRHAGIA. 

Hemorrhage  into  the  stomach,  and  vomiting  of  blood,  are  denoted  by 
the  term  Hsematemesis.  The  term  Oastrorrhagia  is  in  uniformity  with 
the  rule  of  nomenclature  by  which  a  hemorrhage  and  its  situation  are  ex- 
pressed, and  is,  therefore,  to  be  preferred.  Moreover,  the  term  gastror- 
rhagia  applies  to  all  cases  of  gastric  hemorrhage,  whether  vomiting  take 
place  or  not,  the  blood  sometimes  not  being  expelled  by  the  mouth,  but 
passing  into  the  intestinal  canal  and  being  evacuated  from  the  bowels. 
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In  the  great  majority  of  the  cases  in  which  hemorrhage  takes  place  into  the 
stomach,  blood  is  vomited ;  and,  more  or  less  blood  also  passing  into  the 
iniot iiinl  canal,  the  stools  present  appearances  to  be  described  under  the 
hr.ul  of  enterorrhagia. 

When  blood  is  expelled  from  the  mouth,  the  first  point  is  to  ascertain 
the  source  of  the  hemorrhage.  It  may  be  from  the  mouth  or  posterior 
nares.  Coming  directly  from  either  of  these  sources,  it  is  traced  without 
difliculty;  but  if  blood  be  swallowed  and  vomiting  occur,  it  may  some- 
times be  a  question  whether  gastric  hemorrhage  exists  or  not.  In  r:i-rs 
of  bronchorrhagia,  blood  may  be  swallowed  and  vomited.  In  a  child  too 
young  to  expectorate,  bronchial  hemorrhage  might  thus  be  supposed  to 
be  gastric.  Examples  have  occurred,  but  both  bronchorrhagia  and  gas- 
trorrhagia in  young  children  are  extremely  rare.  The  rupture  of  an  aneu- 
rism into  the  pharynx  or  oesophagus  is  another  source  of  hemorrhage 
which  may  appear  to  be  gastric.  But,  in  general,  the  question  is,  whether 
the  blood  come  directly  from  the  stomach  or  air-passages.  The  points 
involved  in  this  differential  diagnosis  have  been  already  presented  in  treat- 
ing of  bronchorrhagia,  and  need  not  be  here  repeated.'  Blood  which  has 
been  vomited,  in  most  cases  presents  a  dark  grumous  appearance.  Ex- 
ceptional^, it  is  florid,  like  arterial  blood.  It  then  comes  from  an  artery, 
and  has  been  vomited  directly  it  accumulates  within  the  stomach. 

Gastric  hemorrhage,  in  the  vast  majority  of  cases,  has  no  claim  to  be 
regarded  as  an  individual  affection.  It  may  be  a  symptom  of  carcinoma 
of  the  stomach,  or  of  gastric  iilcer,  and,  as  such,  has  been  already  con- 
sidered. It  is  an  occasional  effect  of  portal  congestion  in  cases  of  cirrho- 
sis of  the  liver.  It  coexists  with  hemorrhage  in  other  situations  in  cases 
of  purpura  hemorrhagica  and  scorbutus.  It  occurs  in  cases  of  acute  gas- 
tritis. It  is  a  prominent  event  in  the  natural  history  of  yellow  fever ;  the 
so-called  black  vomit,  in  this  disease,  denoting  neither  more  nor  less  than 
gastrorrhagia.  Exclusive  of  these  pathological  associations,  it  may  occur 
in  place  of  the  menses  in  cases  of  amenorrhcea.  Instances  in  which  gas- 
trorrhagia is  to  be  regarded  as  vicarious  menstruation  are  by  no  means 
common.  In  the  majority  of  the  cases  in  which  it  follows  suppression  of 
the  menses,  it  proceeds  from  disease  of  the  stomach.  Yet,  that  it  may 
take  the  place  of  the  menses,  must  be  admitted.  Of  27  cases  of  gastror- 
rhagia analyzed  by  Valleix,  in  5  the  hemorrhage  could  not  otherwise  be 
accounted  for ;  and  in  all  these  cases  recovery  took  place.  The  cessation 
of  habitual  hemorrhage  in  some  other  situation,  the  arrest  of  purulent  dis- 
charges of  long  standing,  and  the  healing  of  old  ulcers,  have  been  sup- 
posed to  stand,  occasionally,  in  a  causative  relation  to  gastrorrhagia,  but 
this  supposition  does  not  rest  on  adequate  clinical  proof.  Hemorrhage 
sometimes  occurs  from  the  stomach,  as  from  the  bronchial  tubes,  the 
Schneiderian  membrane,  and  in  other  situations,  without  any  apparent 
pathological  connections,  neither  following  nor  preceding  any  appreciable 
morbid  conditions.  It  is  then  to  be  considered  as  idiopathic,  or  as  con- 
stituting an  individual  affection.  Such  cases  are  much  more  infrequent 
than  cases  of  idiopathic  bronchorrhagia.  Hemorrhage  from  the  stomach 
is  an  occasional  event  in  pregnancy.  Two  of  the  27  cases  analyzed  by 
Valleix  exemplified  this  fact.  It  may  be  caused  by  a  contusion  received 
on  the  epigastrium.  Irrespective  of  its  occurrence  as  a* symptom  of  gas- 
tritis, yellow  fever,  purpura  hemorrhagica,  or  scorbutus,  gastrorrhagia 
occurs  oftener  in  females  than  in  males.  Of  72  cases  analyzed  by  Dr.  H. 
Bence  Jones,  53  were  females  and  19  males,  a  proportion  of  nearly  3  to  1. 

i   Vide  p.  246. 
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In  40  of  these  cases  the  existence  of  gastric  ulceration  was  more  or  less 
certain,  and  in  32  cases  the  existence  of  gastric  ulceration  was  more  or 
less  doubtful.1  It  is  a  rare  event  in  newly-born  children,  occurring  a  few 
hours  after  birth,  the  blood  being  vomited  and  also  passed  from  the 
bowels.  It  proves  fatal  in  some  of  these  cases. 

The  prognosis,  in  cases  of  gastrorrhagia,  will  depend  upon  its  patho- 
logical import.  The  prognosis  is,  of  course,  unfavorable  if  it  be  asso- 
ciated with  carcinoma,  ulcer,  or  cirrhosis  of  the  liver.  If,  however,  the 
hemorrhage  be  vicarious,  or  not  connected  with  any  appreciable  morbid 
conditions,  the  prognosis,  as  a  rule,  is  favorable.  The  loss  of  blood,  in 
proportion  as  it  is  considerable  or  large,  induces  debility,  anaemia,  and  it 
may  prove  the  direct  cause  of  death.  In  a  case  which  came  under  my  ob- 
servation in  consultation  with  my  colleague,  Prof.  McCready,  the  patient, 
a  young  married  female,  was  seized  with  gastric  hemorrhage  when  appa- 
rently in  good  health,  and  the  fatal  result,  which  took  place  in  two  or 
three  days,  seemed  to  be  attributable  to  the  loss  of  blood.  The  amount 
and  rapidity  of  the  hemorrhage  may  be  such  as  to  induce  sudden  death 
from  syncope.  On  the  other  hand,  a  supplementary  hemorrhage,  if 
moderate,  is  not  only  without  danger,  but  may  conduce  to  the  welfare  of 
the  system,  so  long  as  the  menstrual  discharge  remains  suppressed.  In 
determining  the  amount  of  hemorrhage,  it  is  to  be  borne  in  mind  that  the 
quantity  of  blood  vomited  is  not  always  a  criterion.  The  blood  may  accu- 
mulate and  coagulate  within  the  stomach  without  being  vomited.  The 
hemorrhage  may  be  sufficient  to  destroy  life,  although  the  quantity  vomited 
be  not  large.  Death  may  take  place  in  such  cases  as  in  cases  of  concealed 
uterine  hemorrhage.  The  evidence  of  hemorrhage  out  of  proportion  to 
the  amount  of  blood  vomited,  is  afforded  by  dulness  of  percussion  over 
the  distended  stomach,  and  symptoms  denoting  loss  of  blood,  viz.,  feeble- 
ness of  the  pulse,  coldness  of  the  surface,  pallor,  faintness,  etc.  The  blood 
thus  accumulating  within  the  stomach,  if  not  vomited,  passes  into  the  in- 
testines and  is  discharged  by  stool.  Hemorrhage  into  the  stomach  has 
been  known  to  occur  and  death  take  place  from  the  loss  of  blood  without 
any  vomiting.  Grisolle  cites  three  examples,  one  of  which  was  under  his 
own  observation.2  The  stomach  in  this  case  was  distended  with  an  enor- 
mous clot.  The  diagnosis,  when  vomiting  does  not  occur,  must  rest  ex- 
clusively on  the  physical  evidence  of  distension  of  the  stomach  by  a 
liquid  or  solid,  conjoined  with  the  general  symptoms  denoting  internal 
hemorrhage. 

The  treatment  of  gastrorrhagia  has  been  already  referred  to  in  connec- 
tion with  gastric  ulcer.  The  general  principles  of  treatment  having  refe- 
rence to  the  arrest  of  the  hemorrhage,  or  the  prevention  of  its  recurrence, 
are  the  same  under  whatever  circumstances  it  occurs.  With  reference  to 
these  objects,  quietude  of  body  and  mind  is  important.  Repose  of  the 
stomach  should  be  secured  by  the  introduction  of  no  more  aliment  than 
the  wants  of  the  system  require,  and  the  food  taken  should  be  bland  and 
easy  of  digestion.  In  cases  in  which  there  is  danger  from  the  amount  of 
hemorrhage,  entire  rest  of  the  stomach  is  essential,  the  system  being  sup- 
ported by  nutriment  and  stimulants  administered  per  enema.  Opium  is 
useful  by  quieting  the  peristaltic  movements  of  the  stomach.  The  direct 
refrigerant  effect  of  iced  water  taken  in  small  quantities  at  a  time,  or  of 
swallowing  small  pieces  of  ice,  will  be  likely  to  be  useful.  In  urgent  cases, 

1   F«^Med.-Chir.  Transactions,  published  by  the  Medical  and  Chirurgical  So- 
ciety of  London,  vol.  xxv.,  1860. 
8  Pathologic  Interne,  torn.  ii. 
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as  a  temporary  means  of  arresting  the  hemorrhage,  ice  may  be  applied  to 
tlu-  epigastrium.  In  less  urgent  cases,  revulsive  measures  may  be  relied 
upon,  viz.,  sinapisms  and  dry  cups,  applied  in  different  situations  over 
the  abdomen.  Hot,  stimulating  footbaths  are  useful  by  way  of  revulsion. 
Haemostatic  remedies  are  to  be  given,  taking  care  not  to  provoke  vomit- 
ing by  their  use.  The  acetate  of  lead,  tannic  or  gallic  acid,  and  the  as- 
tringent preparations  of  iron  (the  persulphate  or  pernitrate)  are  the  most 
(•llirient  of  the  remedies  of  this  class.  The  ergot  has  been  supposed  to  be 
useful  as  a  styptic  in  cases  of  gastric  hemorrhage.  Emetics  are  certainly 
not  rationally  indicated,  except  in  cases  in  which  percussion  furnishes 
evidence  of  the  stomach  being  filled  with  a  coagulum,  and  their  propriety 
may  be  doubted  even  under  these  circumstances.  Purgatives  are  contra- 
indicated  so  long  as  measures  to  arrest  or  prevent  the  hemorrhage  are 
required. 

These  measures  are  to  be  graduated,  in  individual  cases,  by  the  urgency 
with  which  the  arrest  or  prevention  of  hemorrhage  is  indicated.  Mild, 
simple  measures  are  sufficient  if  the  loss  of  blood  be  small  or  moderate. 
If  there  be  ground  for  regarding  the  hemorrhage  as  vicarious,  interference 
will  be  required  only  to  keep  it  within  proper  limits.  This  statement  will 
also  apply  to  hemorrhage  occurring  in  pregnancy. 

The  treatment  in  most  cases  of  gastrorrhagia,  of  course,  embraces  other 
measures  than  those  having  reference  to  the  arrest  and  prevention  of  the 
hemorrhage,  viz.,  measures  addressed  to  the  morbid  conditions  with  which 
the  hemorrhage  is  associated.  The  latter  are  considered  under  other 
heads.  So,  also,  measures  called  for  after  the  occurrence  of  gastric  hemor- 
rhage, having  reference  to  debility  and  anaemia  dependent  on  the  loss  of 
blood,  need  not  be  here  considered.  After  a  considerable  hemorrhage, 
the  stomach,  assuming  the  non-existence  of  cancer  or  ulcer,  is  enfeebled, 
and  the  liability  to  a  recurrence  of  the  hemorrhage  is  to  be  kept  in  view. 
Careful  regulation  of  the  diet,  quietude  of  the  body,  and  the  avoidance  of 
all  disturbing  agencies,  are  important  during  convalescence. 

Gastric  hemorrhage  is  sometimes  simulated  by  hysterical  females,  and 
by  malingerers  among  soldiers  and  prisoners.  Blood  obtained  from  ani- 
mals, and  even  human  blood,  may  be  taken  into  the  stomach,  and  vomit- 
ing excited  by  various  means.  This  deception  may  be  suspected  in  the 
case  of  a  young  female  who  manifests  a  morbid  disposition  to  impose  on 
the  credulity  of  those  around  her,  as  regards  her  ailments,  when  the  symp- 
toms do  not  denote  loss  of  blood,  when  there  are  no  grounds,  aside  from 
hemorrhage,  to  suspect  gastric  ulcer,  and  when  the  menses  are  not  sup- 
pressed. Among  soldiers  and  prisoners,  it  is  to  be  suspected  when  the 
usual  effects  of  hemorrhage  are  not  apparent,  and  when  the  morbid  condi- 
tions with  which  gastric  hemorrhage  is  usually  associated  are  wanting. 
The  microscope  may  be  of  use  in  the  detection  of  this  kind  of  deception. 
Bennett  cites  a  case  in  which  a  specimen  of  blood,  which  it  was  pretended 
had  been  vomited,  was  found  to  present  the  characteristic  red  corpuscles 
of  the  blood  of  a  bird. 
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CHAPTER   YI. 

FUNCTIONAL  AFFECTIONS  OF  THE  STOMACH  AND  INTESTINES.— 

(CONTINUED.) 

Inanition.    Gastralgia.    Passage  of  Gall-Stones.    Diarrhoea.    Enterorrhagia. 

IN  addition  to  the  ailments  embraced  under  the  head  of  dyspepsia  are 
various  functional  affections  of  the  stomach  and  intestines.  These  will 
be  considered  in  the  following  order:  Gastralgia,  including  gastric  spasm, 
and,  in  this  connection,  the  passage  of  gall-stones,  or  hepatic  colic,  may 
be  most  conveniently  considered ;  diarrhoea,  and  hemorrhage  from  the 
bowels,  or  enterorrhagia ;  enteralgia  and  the  affections  known  as  saturnine 
or  lead  colic  ;  sporadic  and  epidemic  cholera. 

Before  entering  upon  the  consideration  of  the  affections  just  enume- 
rated, I  will  offer  a  few  remarks  on  a  pathological  condition  which  is  not, 
perhaps,  entitled  to  rank  in  the  nosological  catalogue  as  an  individual 
disease,  but  which  is  an  element  of  all  diseases  compromising  alimentation 
and  digestion.  The  pathological  condition  referred  to  is  inanition.  The 
importance  of  a  due  appreciation  of  this  condition1  in  medical  practice 
renders  it  desirable  to  devote  to  it  some  attention,  and  it  may  with  pro- 
priety be  noticed  in  connection  with  the  functional  affections  of  the 
alimentary  canal. 

INANITION. 

Health  requires  the  assimilation  of  nutriment  adequate,  in  quantity  and 
kind,  to  the  wants  of  nutrition.  Every  one  is  familiar  with  the  mental 
and  physical  exhaustion  felt  when  abstinence  is  protracted  for  a  few  hours 
only  after  the  sense  of  hunger  indicates  the  need  of  food.  Every  one 
knows  that  the  deprivation  of  aliment,  for  a  period  varying  according  to 
circumstances,  proves  fatal.  During  the  progress  of  starvation,  the  body 
loses  rapidly  in  weight,  the  fat  disappears,  the  muscles  diminish  in  size, 
exhaustion  progressively  increases,  the  heat  of  the  body  is  notably  low- 
ered, vomiting  and  diarrhoea  not  infrequently  occur,  the  mental  powers 
are  weakened,  listlessness  and  hebetude  are  sometimes  followed  by  deli- 
rium and  coma,  and,  according  to  Chossat,  if  the  deprivation  of  aliment 
be  complete,  death  takes  place  when  one-fourth  of  the  weight  of  the  body 
at  the  time  aliment  was  withheld  has  been  lost.  The  mode  of  dying  is  a 
type  of  slow  asthenia.  It  is  worthy  of  note  that,  during  the  progress  of 
starvation,  hunger  is  not  usually  a  prominent  symptom.  If  felt  for  a 
time,  it  is  apt  to  disappear,  and  may  be  followed  by  a  loathing  of  food. 
Our  knowledge  of  the  natural  history  of  inanition  in  man  is  derived  chiefly 
from  cases  in  which  starvation  is  unavoidable,  as  in  times  of  famine,  in 
shipwreck,  or  when  it  is  resorted  to  for  self-destruction.  Under  these 
circumstances,  however,  the  phenomena  due  to  the  want  of  nutriment  are 
apt  to  be  more  or  less  modified  by  extrinsic  circumstances.  Experiments 
made  on  inferior  animals  are  unsatisfactory  because  the  symptoms  can  be 
but  imperfectly  appreciated.  The  best  source  of  information  is  voluntary 
abstinence  for  the  purpose  of  scientific  observation.  As  a  near  approach 
to  experiments  of  this  kind,  those  made  by  Hammond  to  test  the  nutritive 
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value  of  albumen,  starch,  and  gum,  may  be  cited.1  Submitting  himself  to 
the  trial  of  restricting  his  diet  to  these  alimentary  principles  singly,  Ham- 
mond found  that  each  is  incapable  alone  of  supplying  the  wants  of  the 
system,  and  that  the  two  latter  are  absolutely  innutritions.  Now,  the 
morbid  phenomena  produced  during  these  experiments  are  to  be  con- 
sidered as  resulting  from  the  absence  of  aliment ;  in  other  words,  they 
were  due  to  starvation.  So  far  as  they  go,  therefore,  these  experiments 
serve  to  exemplify  the  symptomatology  of  inanition.  Referring  the 
reader  to  the  work  by  Hammond  for  fuller  details,  I  will  simply  enume- 
rate here  the  more  important  of  the  sj'mptoms  which  he  experienced. 

1.  Under  a  diet  consisting  of  pure  albumen  for  ten  days :  Febrile  move- 
ment, heat  and  dryness  of  skin,  headache,  loss  of  appetite,  nausea,  abdo- 
minal pains,  progressively  increasing  debility,  serious  diarrhoea,  vigilance. 

2.  Under  a  diet  of  pure  starch  for  ten  days :  Debility,  disturbed  sleep, 
sense  of  oppression  of  chest,  palpitation,  headache,  slight  scratches  of  the 
skin  showing  tendency  to  inflammation  and  suppuration,  febrile  movement, 
abdominal  pains. 

3.  Under  a  diet  of  gum,  which  he  was  able  to  continue  only  for  four 
days :   Abdominal   pains,  disturbed  sleep,  headache,  febrile   movement, 
diarrhoea,  exhaustion. 

Inanition  is  a  pathological  condition  entering  into  all  diseases  which 
interfere  with  the  ingestion  or  the  assimilation  of  aliment.  The  phenomena 
of  inanition  in  cases  of  these  diseases  are  combined  with  the  symptoms 
belonging  to  the  particular  disease  which  exists.  Febrile  movement, 
headache,  anorexia,  vigilance,  delirium,  debility,  etc.,  occurring  in  the 
progress  of  a  disease,  arise,  not  exclusively  from  the  disease  per  se,  but 
are  more  or  less  due  to  inanition.  The  inability  of  the  system  to  support, 
resist,  and  overcome  disease  proceeds,  in  a  greater  or  less  degree,  from 
this  element.  The  immediate  cause  of  death  in  many  cases  of  disease 
proving  fatal  by  slow  asthenia  is  inanition.  These  are  facts  of  very  great 
practical  importance,  and  they  are  not  sufficiently  appreciated  by  many 
practitioners  of  medicine. 

An  important  practical  bearing  of  these  facts  relates  to  alimentation  in 
the  management  of  diseases.  Until  recent!}',  for  many  years  past,  not  only 
has  the  importance  of  alimentation  not  been  fully  recognized  in  practice, 
but  in  most  diseases  the  dietetic  treatment  has  contributed  to  inanition. 
The  writings  of  Graves  led  to  the  employment  of  alimentation  in-  fevers. 
It  is  not  less  important  in  all  other  diseases  which  tend  to  destroy  life  by 
asthenia.  Patients  may  be  starved  to  death  in  other  diseases  as  well  as 
in  fevers.  As  a  practical  rule,  it  is  an  object  in  any  disease  in  which  the 
danger  lies  in  the  direction  of  asthenia  to  meet,  as  far  as  practicable,  by 
alimentary  supplies,  the  wants  of  nutrition.  Harm  may  arise  from  the 
ingestion  of  food  beyond  the  powers  of  digestion,  but,  in  these  diseases, 
no  harm  can  arise  from  an  undue  assimilation  of  food ;  on  the  contrary, 
the  greater  the  assimilation  the  less  the  danger  from  inanition  superadded 
to  the  disease.  Let  it  be  borne  in  mind  that,  in  all  diseases  tending  to 
destroy  life  by  asthenia,  there  is  danger  from  inanition,  but  never  from 
hyper-nutrition.  In  the  language  of  Chossat,  "  inanition  is  a  cause  of 
death  which  marches  silently  in  front  with  every  disease  in  which  alimen- 
tation falls  below  the  normal  standard.  It  reaches  its  natural  termination 
sometimes  sooner  and  sometimes  later  than  the  disease  which  it  covertly 

1  Vide  Physiological  Memoirs,  by  Wm.  A  Hammond,  M.D.,  Surgeon -General 
U.  S.  Army,  etc.,  1863. 
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accompanies,  and  it  may  supersede  the  disease  of  which  at  first  it  was 
merely  an  incidental  element."1 

Alimentation  is  important  in  diseases  not  attended  with  immediate  dan- 
ger.    In  proportion  as  the  assimilation  of  food  can  be  made  to  approxi- 
mate to  the  normal  standard,  the  phenomena  of  inanition  are  forestalled, 
the  vital  powers  are  better  enabled  to  tolerate  and  overcome  the  disease, 
the  duration  of  the  disease  may  be  shortened,  convalescence  is  hastened, 
and  the  recovery  is  more  apt  to  be  complete.     As  regards  the  selection  of 
food  and  the  modes  of  its  preparation  in  different  diseases,  in  addition  to 
dietetic  rules  based  on  general  experience,  our  knowledge  of  alimentary 
principles,  etc.,  much  reliance  may  generally  be  placed  upon  the  desires 
and  tastes  of  the  patient ;  but  the  absence  of  appetite  is  not  to  be  a  guide 
as  regards  alimentation.     Loss  of  appetite  is  one  of  the  sjonptoms  of  inani- 
tion.    The  wants  of  the  system  are  not  in  disease,  as  in  health,  always 
expressed  by  hunger.     The  state  of  the  mind  dependent  on  the  morbid 
condition  of  the  nervous  system,  the  coatings  on  the  tongue,  etc.,  interfere 
with  the  desire  for  food  and  the  sense  of  taste.     The  practitioner  is  to 
exercise  his  judgment  and  tact  in  securing,  as  far  as  practicable,  the  assimi- 
lation of  an  adequate  amount  of  nutriment  either  with  or  without  the  co- 
operation of  desire  and  taste  on  the  part  of  the  patient,  and  it  is  often 
better  to  incur  risk  of  exceeding  rather  than  falling  below  the  amount  of 
food  which  the  wants  of  the  system  require.     It  may  be  laid  down  as  a 
principle  applicable  to  the  management  of  most  acute  diseases,  that  the 
assimilation  of  food  is  important  to  the  fullest  practicable  extent ;  and 
it  is  a  maxim  of  conservative  medicine  that,  under  all  circumstances,  a. 
chronic  affection  is  less  likely  to  be  prolonged,  serious  lesions  of  structure 
are  less  liable  to  take  place,  and  a  fatal  termination  is  postponed,  in  pro- 
portion as  the  vital  powers  are  maintained  by  a  nutritious  diet  conjoined 
with  other  hygienic  measures.2 

Innutrition  is  not  infrequently  involved  in  the  causation  of  diseases. 
The  connection  between  scarcity  of  food  and  the  prevalence  of  typhus  has 
been  repeatedly  observed  in  epidemics  in  Ireland.  The  same  connection 
in  individual  cases  and  families  is  observed  frequently  everywhere.  Scor-r 
butus  is  caused  by  a  deficiency  of  certain  alimentary  principles,  or  the 
want  of  a  sufficient  variety  in  food.  Insufficient  nourishment,  which  is 
sometimes  involuntary  and  sometimes  voluntary,  favors  the  development 
of  tuberculosis  in  persons  having  the  tuberculous  diathesis.  This  cause 
may  co-operate  with  other  causes  in  giving  rise  to  various  diseases,  whether 
epidemic  or  sporadic ;  and  the  ability  of  the  system  to  bear  up  under  dis- 
ease is  impaired  in  proportion  as  the  powers  of  life  are  enfeebled  by  previ- 
ous defective  alimentation. 

Want  of  success  in  the  treatment  of  diseases  in  hospitals  and  often  in 
private  practice,  especially  among  the  poorer  classes  of  society,  is  attri- 
butable, in  no  small  measure,  to  the  want  of  effective  alimentation. 

GASTRALGIA. 

Gastralgia,  called  frequently  gastrodynia,  is  a  neuralgic  affection  charac- 
terized by  pain,  more  or  less  intense,  referred  to  the  region  of  the  stomach. 
Pain  is  a  symptom  of  gastritis,  carcinoma  of  the  stomach,  and  gastric  ulcer ; 

1  Recherches  Experimentales  sur  1' Inanition,  Mem.  de  l.Acad.  des  Sciences, 
1843. 

1  Vide  essays  on  Conservative  Medidne,  tiy  the  Author,  American  Journal  of  the 
Medical  Sciences,  January  and  October,  1863.  Vide,  also,  essay  on  alimentation 
in  disease,  New  York  Med.  Journal,  1867. 
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it  :il so  enters  into  the  clinical  history  of  dyspepsia,  especially  the  variety 
called  acute  dyspepsia,  and  a  peculiar  character  of  pain  constitutes  the 
dyspeptic  symptom  called  cardialgia,  or  heartburn.  But,  considered  as 
characterizing  a  distinct  functional  affection,  the  pain  is  not  incidental  to 
inflammation  or  any  appreciable  lesion,  nor  is  it  always,  although  fre- 
quently, associated  with  dyspeptic  disorder  ;  in  short,  gastralgia  exists 
when  pain  and  other  circumstances  denote  an  affection  of  the  same  patho- 
logical character  as  neuralgia  in  other  situations. 

Gastralgia  is  presented  in  practice  in  two  forms ;  in  one  form  a  severe 
attack  of  pain  occurs,  and,  if  not  relieved  by  remedies,  continues  for  several 
hours  or  even  days.  The  pain  is  often  excruciating,  subduing  the  strongest 
resolution  ;  the  patient  writhes  and  groans  with  intense  suffering.  A  sense 
of  constriction  frequently  accompanies  the  pain ;  vomiting  may,  or  may 
not,  occur.  Generally,  tenderness  over  the  epigastrium  is  wanting,  and 
some  relief  may  be  afforded  by  pressure.  The  paroxysm  is  not  attended 
with  febrile  movement,  and  the  skin  may  be  bathed  in  perspiration  from 
the  intensity  of  pain.  These  attacks  are  generally  attributed  to  spasm  or 
cramp,  and  the  affection  has  been  called  colic  of  the  stomach.  It  is  diffi- 
cult to  say  how  much  of  the  suffering  is  due  to  spasmodic  contraction,  and 
how  much  to  neuralgic  pain.  Practically,  it  is  not  important  to  make  this 
discrimination. 

Such  attacks  in  some  persons  are  produced  by  certain  ingesta.  Straw- 
berries, for  example,  have  been  known  to  prove  in  this  way  poisonous,  and 
I  have  met  with  a  patient  who  had  always  an  attack  after  eating  honey  ; 
he  came  under  my  observation  when  suffering  from  an  attack  thus  pro- 
duced. These,  like  other  idiosyncrasies,  are  inexplicable.  Attacks  appear 
to  be  sometimes  attributable  to  exposure  to  cold,  and  fatigue  from  over- 
exertion. 

This  form  of  gastralgia  is  readily  discriminated  from  acute  gastritis. 
The  pain  may  be  much  more  intense  than  in  cases  of  the  latter  disease. 
As  a  rule,  the  tenderness  over  the  epigastrium  which  belongs  to  the  his- 
tory of  gastritis,  is  wanting.  Vomiting  may  be  wanting,  and,  if  present, 
is  not  as  prominent  a  symptom  as  in  gastritis.  The  absence  of  febrile 
movement  is  an  important  point  in  the  exclusion  of  gastritis.  The  passage 
of  gall-stones,  or  hepatic  colic,  offers  many  symptoms  in  common,  and  this 
discrimination  is  not  at  once  readily  made.  The  points  involved  in  the 
differential  diagnosis  will  be  considered  presently,  in  treating  of  the  passage 
of  gall-stones. 

This  form  of  gastralgia  is  to  be  treated  by  opiates  carried  to  the  extent 
of  procuring  relief.  A  half  grain  of  a  salt  of  morphia  may  be  sprinkled 
on  the  tongue,  and  this  dose  repeated,  if  necessary,  after  the  lapse  of  from 
half  an  hour  to  an  hour,  until  the  pain  is  relieved  ;  or  the  same  course 
may  be  pursued  with  other  forms  of  opiate.  If  the  opiate  be  rejected  from 
the  stomach,  it  may  be  given  per  enema.  The  hypodermic  mode  of  admin- 
istration is  well  suited  to  this,  as  also  to  other  affections  in  which  it  is 
desired  to  produce  quickly  and  efficiently  an  anodyne  effect.  This  plan 
of  treatment  is  not  to  be  deferred  for  the  operation  of  a  cathartic,  or  an 
emetic,  even  when  the  attack  is  attributable  to  a  dietetic  cause.  A  sina- 
pism, and  fomentations  to  the  epigastrium  are  useful  as  auxiliary  measures. 
An  alcoholic  stimulant  may  be  added  with  advantage,  if  not  contra-indi- 
cated by  vomiting,  especially  if  the  pulse  be  feeble  and  the  surface  cold. 
Rest,  regulated  diet,  and  a  mild  cathartic  or  laxative,  provided  the  bowels 
do  not  act  spontaneously,  will  constitute  the  subsequent  treatment. 

Although  the  suffering  is  as  great  as  in  any  other  affection,  there  is  little 
or  no  danger.  It  may  be  doubted  whether  this  affection,  alone,  ever  proves 
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fatal ;  and  the  practitioner  may  count  with  confidence  on  procuring  speedy 
relief  by  means  of  the  plan  of  treatment  just  stated.  The  affection,  there- 
fore, is  one  of  those  which  exemplify,  in  a  striking  manner,  the  resources 
of  medicine. 

The  foregoing  form  of  gastralgia  may  be  distinguished  as  acute.  In  the 
other  form,  the  affection  becomes  chronic.  The  pain,  in  the  latter,  is  either 
limited  to  paroxysms  which  recur  more  or  less  frequently,  or  it  is  habitual, 
with  exacerbations  at  variable  intervals.  The  pain  varies  much  in  differ- 
ent cases,  as  regards  intensity,  and  also  in  different  paroxysms  or  exacer- 
bations in  the  same  case.  It  may  have  so  little  intensity  as  to  occasion 
only  annoyance,  or  it  may  be  so  severe  as  to  give  rise  to  extreme  suffering. 
The  character  of  the  pain  is  described  by  patients  as  burning,  lancinating, 
or  gnawing.  Frequently  the  pain  extends  from  the  epigastrium  in  differ- 
ent directions,  viz.,  to  the  back,  into  the  chest,  and,  laterally,  into  the 
right  and  left  hypochondrium. 

With  the  affection,  in  some  cases,  are  associated  dyspeptic  ailments,  and 
in  other  cases,  digestion  is  not  disturbed.  Paroxysms  or  exacerbations 
sometimes  appear  to  be  provoked  by  the  ingestion  of  food,  but  as  a  rule, 
relief  of  pain  is  felt  after  eating.  The  desire  for  food  is  oftener  increased 
than  diminished.  Generally,  tenderness  over  the  epigastrium  is  wanting, 
and  pressure  frequently  affords  relief.  The  decubitus  during  suffering 
from  pain  is  sometimes  upon  the  belly.  Constipation  exists  much  oftener 
than  looseness  of  the  bowels.  Flatulent  distension  of  the  stomach  or  in- 
testines is  sometimes  associated.  The  pulse  preserves  its  normal  frequency, 
and  the  temperature  of  the  body  is  not  increased.  Patients  who  have 
suffered  from  the  malady  for"  some  time  are  apt  to  become  melancholy 
and  hypochondriacal.  I  have  known  it  to  be  associated  with  a  tendency 
to  suicide. 

Gastralgia  rarely,  if  ever,  occurs  under  the  age  of  puberty,  or  in  old  age. 
The  average  age,  according  to  Barras  and  Valleix,  is  about  thirty-two. 
It  is  generally  considered  that  females,  much  more  than  males,  are  liable  to 
it,  but  of  39  cases  analyzed  by  Valleix,  only  20  were  females.  It  affects 
those  of  good  constitution  and  the  robust,  as  well  as  the  feeble  and  delicate. 
Persons  of  sedentary  habits  appear  to  be  more  likely  to  be  affected  than 
those  engaged  in  active  pursuits.  Prolonged  mental  depression  has  been 
supposed  to  favor  its  occurrence.  Prof.  Alfred  Stille  states  that  chewing 
tobacco  is  one  of  the  most  frequent  of  causes.  It  appears  in  some  cases 
to  depend  on  the  gouty  diathesis.  Like  neuralgia  in  other  situations,  it 
may  be  an  effect  of  malaria ;  and  attacks  of  gastralgia  ma}r  recur  with 
the  regularity  of  the  paroxysms  of  intermittent  fever.  I  have  known  gas- 
tralgia to  take  the  place  of  the  cold  stage  of  parox3'sm,  being  followed 
by  the  hot  and  the  sweating  stage.  Finally,  causes  which  induce  anaemia 
or  lead  to  debility,  may  be  more  or  less  involved  in  its  production. 

The  diagnosis  of  the  chronic  form  of  gastralgia  is  to  be  based  on  certain 
distinctive  characters,  viz.,  the  occurrence  of  pain  either  in  paroxysms  or 
marked  exacerbations  ;  the  relief  frequently  afforded  \>y  pressure  and  the 
ingestion  of  food ;  the  persistence  of  appetite  in  many  cases,  and,  not  in- 
frequently, the  absence  of  disorder  of  digestion,  and  the  absence  of  febrile 
movement.  These  points  in  the  history  are  involved  especially  in  the  dis- 
crimination of  gastralgia  from  subacute  or  chronic  gastritis.  The  diag- 
nosis involves  the  exclusion  of  gastric  ulcer  and  cancer.  These  affections 
are  to  be  excluded  by  the  absence  of  their  diagnostic  symptoms,  irrespec- 
tive of  pain.  In  some  cases  of  intercostal  neuralgia,  pain  is  referred  to 
the  epigastrium.  This  affection  is  excluded  by  the  absence  of  its  diag- 
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nostic  criterion,  viz.,  tenderness  on  pressure  over  three  points — posteriorly, 
laterally,  and  anteriorly.1 

Chronic  gastralgia  is  apt  to  be  persisting.  Its  duration,  in  different  cases, 
is  extremely  variable.  In  this  respect  it  resembles  other  neuralgic  affec- 
tions. Of  thirty -nine  cases  analyzed  by  Valleix,  in  one  case  the  affection 
lasted  for  twenty-six  years,  and  the  patient,  at  the  end  of  this  period,  was 
carried  off  by  another  disease.  In  the  remainder  of  the  cases,  the  duration 
varied  from  two  months  to  twelve  years.  As  regards  prognosis,  the  worst 
to  be  apprehended  is  the  indefinite  protractedness  of  the  affection.  It  does 
not  tend  to  destroy  life  either  directly  or  by  eventuating  in  some  other 
more  serious  disease.  It  is  not  prudent  for  the  practitioner  to  predict  that 
the  affection  will  end  speedily,  or  within  any  definite  period  ;  yet,  not  in- 
frequently, it  does  not  continue.  In  certain  cases  it  is  one  of  the  affections 
most  rebellious  to  therapeutical  measures,  but  in  other  cases  it  is  readily 
amenable  to  treatment. 

In  the  treatment  of  gastralgia,  clinical  experience  has  abundantly  shown 
certain  measures  formerly  in  vogue  to  be  not  only  ineffectual  but  preju- 
dicial. This  remark  has  reference  to  general  and  local  bloodletting,  emetics, 
mercurials,  purgative  remedies,  and  perhaps  also  vesication  or  other  modes 
of  active  counter-irritation.  Anodyne  remedies  are  frequently  called  for 
to  relieve  pain.  If  the  pain  be  severe,  opium  can  hardly  be  dispensed 
with ;  but  in  this,  as  in  other  painful  affections  which  are  apt  to  be  per- 
sisting, the  liability  to  the  formation  of  a  habit  of  using  opium  is  to  be 
considered.  Moreover,  the  use  of  opium,  aside  from  the  palliation  of  pain, 
is  objectionable  on  account  of  its  interference  with  the  appetite  and  diges- 
tion, and,  in  this  way,  it  may  contribute  to  perpetuate  the  affection. 
Opium  is,  therefore,  to  be  used  with  circumspection,  and,  when  practicable, 
other  palliative  measures  are  to  be  substituted,  such  as  belladonna,  hyos- 
cyamus,  etc.  Fomentations  and  embrocations  containing  opium,  chloro- 
form, aconite,  etc.,  will  sometimes  succeed  in  affording  relief.  Cold  water 
applied  to  the  epigastrium  has  been  found  effectual.  Certain  remedies 
appear,  in  some  cases,  to  exert  a  curative  influence.  Bismuth  is  one  of 
these.  I  have  known  large  doses  of  this  remedy  to  be  promptly  curative. 
Monneret  advises  this  remedy  to  be  given  to  the  extent  of  one,  two,  or 
three  ounces  daily.  These  enormous  doses  are  not  required.  Whatever 
curative  power  the  remedy  has  will  be  exerted  in  doses  of  from  a  scruple 
to  a  drachm  three  or  four  times  daily.  Alumen  has  been  recommended 
by  Dr.  Griffin  in  doses  of  from  ten  to  twenty  grains  three  or  four  times 
daily.2  Strychnia  and  the  mix  vomica  have  been  found  useful,  especially 
if  the  affection  be  associated  with  the  formation  of  gas.  A  quarter  of  a 
grain  of  the  watery  extract  of  nux  vomica  may  be  given  three  or  four 
times  daily.  Other  remedies  which  may  be  employed  with  a  view  to  a 
curative  effect  are  the  nitrate  of  silver,  quinia  in  full  doses,  the  subcar- 
bonate  of  iron  (precipitated  carbonate  or  sesqui-oxide)  given  in  drachm 
doses,  the  iodide  of  potassium,  and  arsenic,  as  in  other  neuralgic  affections. 
Dr.  Leared,  of  Dublin,  has  employed  with  much  success  the  purified  oxide 
of  manganese  in  doses  of  from  five  grains  to  half  a  drachm  three  times 
daily.3 

Measures  of  treatment,  other  than  the  employment  of  direct  curative 
remedies,  are  of  greater  importance  than  these.  Change  of  habits  from 
those  of  sedentary  to  active  life  is  of  the  first  importance  in  certain  cases. 
The  moral  influence  of  recreation,  change  of  scene,  etc.,  is  often  of  more 

1  Vide  page  202.  »  Stille's  Therapeutics,  vol.  i.  page  191. 

3  Dublin  Medical  Press,  1865. 
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value  than  medicines.  The  diet  should  be  nutritious.  Alcoholic  stimu- 
lants in  moderation  with  meals  may  be  advised  for  a  time,  exercising  that 
reserve  dictated  by  the  danger  of  patients  becoming  addicted  to  their 
habitual  use.  Tonic  remedies,  in  most  cases,  continued  steadily  for  a  long 
period,  and  varied  from  time  to  time,  are  advisable.  The  valerianate  of 
zinc  may  be  mentioned  as  a  tonic  remedy  likely  to  prove  useful.  Prepa- 
rations of  iron  are  especially  indicated  if  anaemia  be  present.  Dyspeptic 
ailments,  which  may  be  associated,  are  to  receive  appropriate  treatment. 
In  short,  the  object,  aside  from  the  employment  of  palliative  and  curative 
remedies,  is  to  endeavor  to  place  the  digestive  organs  and  the  system  in 
the  best  possible  condition,  and,  for  this  end,  hygienic  and  medicinal 
measures  are  to  be  adapted  to  the  circumstances  peculiar  to  individual 
cases. 

PASSAGE  OF  GALL-STONES. 

The  passage  of  biliary  calculi  along  the  cystic  and  common  duct  may 
give  rise  to  symptoms  resembling  those  of  acute  gastralgia.  The  discrimi- 
nation, at  once,  is  not  always  easy.  Moreover,  a  paroxysm  of  pain  from 
the  passage  of  a  gall-stone,  or  hepatic  colic,  as  it  has  been  called,  is  to 
be  discriminated  from  affections  other  than  gastralgia,  viz.,  peritonitis, 
ordinary  colic,  colic  with  intestinal  obstruction,  acute  gastritis,  and  the 
passage  of  calculi  from  the  kidney  to  the  bladder.  Biliary  calculi  usually 
form  in  the  gall-bladder,  but  cases  have  been  reported  in  which  they  have 
been  found  in  the  hepatic  duct  and  its  branches  within  the  liver.  They 
vary  in  size  from  that  of  a  pin's  head  to  that  of  a  hen's  egg.  They  are 
frequently  found  in  the  gall-bladder  after  deat*h,  and  sometimes  in  great 
number.  A  collection  of  several  hundred  is  not  uncommon.  Bennett 
relates  a  case  in  which  the  number  amounted  to  two  thousand,  and  cases 
have  been  reported  in  which  the  number  was  still  greater.  They  are  usu- 
ally of  soft  consistence,  and  of  a  low  specific  gravity.  They  are  some- 
times white,  but  oftener  either  of  a  yellow,  brown,  or  greenish  color,  from 
the  imbibition  of  bile.  On  section  they  are  often  found  to  consist  of  suc- 
cessive layers  which  differ  in  consistence  and  cclor.  In  general  they  are 
composed  chiefly  of  cholesterin,  but  they  frequently  contain  the  salts  of 
Mine.  Remaining  within  the  gall-bladder,  they  may  occasion  no  inconve- 
nience ;  but,  if  very  numerous  or  large,  they  may  give  trouble  by  distend- 
ing the  gall-bladder,  and  they  may  lead  to  ulceration  and  perforation.  If 
the  perforation  be  into  the  peritoneal  sac,  peritonitis  follows,  and  will  be 
likely  to  prove  fatal.  If  the  distended  gall-bladder  become  adherent  to 
the  abdominal  walls,  the  perforation  may  lead  to  a  circumscribed  abscess 
which  opens  externally,  and  numerous  calculi  may  be  discharged  through 
the  opening.  Prof.  James  P.  White  has  reported  an  interesting  case  of 
this  kind.1  They  are  also  sometimes  discharged  by  an  ulcerated  opening 
into  the  intestinal  canal.  The  presence  of  gall-stones  within  the  gall- 
bladder has  been  determined  by  means  of  a  characteristic  sound,  resem- 
bling the  collision  of  nuts  or  marbles  in  a  bag  when  shaken,  produced  by 
forcible  pressure  or  strong  percussion  over  the  distended  bladder.  But. 
in  general,  their  existence  is  not  suspected  until,  having  entered  the  cystic 
or  common  duct,  they  occasion,  by  their  passage  toward  the  intestine, 
paroxysms  of  so-called  hepatic  colic.  It  is  evident  that  the  time  occupied, 
in  the  passage  of  a  gall-stone,  and  the  suffering,  will  depend,  other  things 
being  equal,  on  its  size  and  the  irregularity  of  its  shape. 

1  Buffalo  Medical  and  Surgical  Journal,  June,  1864. 
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The  pain  occasioned  by  the  passage  of  a  gall-stone  is  frequently  ab- 
ruptly developed  without  any  obvious  cause,  but  in  some  cases  it  is  pre- 
ceded by  a  sense  of  uneasiness  referred  to  the  right  hypochondrium.  In 
the  majority  of  cases  the  attack  occurs  three  or  four  hours  after  a  meal. 
The  suffering  is  often  extreme,  causing  the  patient  to  writhe,  and  try  a 
variety  of  positions  with  the  hope  of  obtaining  relief.  The  pain  is  referred 
to  the  epigastrium  or  the  right  hypochondrium.  It  may  radiate  thence 
throughout  the  abdomen,  often  extending  into  the  chest,  and  to  the  right 
shoulder.  Usually  there  is  more  or  less  tenderness  over  the  seat  of  the 
pain,  but  in  some  cases  pressure  affords  a  certain  measure  of  relief. 
Vomiting  speedily  occurs  in  the  majority  of  cases,  and  is  repeated  more 
or  less  frequently  during  the  continuance  of  the  pain.  The  bowels  are 
constipated.  The  pulse,  as  a  rule,  is  not  accelerated,  and  it  may  be  re- 
tarded ;  not  infrequent!}'  it  becomes  small  and  weak.  The  retardation  of 
the  pulse  is  sometimes  notably  great;  I  have  known  it  to  fall  to  30  and  20 
beats  per  minute.  Pallor  of  the  face  and  coldness  of  the  surface  are 
marked  in  some  cases.  Chilly  sensations,  with  rigor,  are  not  uncommon. 
These  symptoms  are  sometimes  so  marked  as  to  suggest  the  existence  of 
malarial  disease.  The  duration  of  the  paroxysm  is  variable ;  it  may  last 
for  a  few  moments  only,  or  for  many  hours,  depending,  of  course,  on  the 
period  occupied  by  the  passage  of  the  stone  either  onward  into  the  intes* 
tine  or  backward  into  the  gall-bladder.  At  length,  the  pain  and  other 
symptoms  suddenly  cease,  and  nothing  remains  but  more  or  less  soreness 
and  the  fatigue  occasioned  by  the  suffering.  If  the  paroxysm  have  been 
of  considerable  duration,  the  urine  may  show  the  presence  of  bile,  and 
jaundice  is  frequently  produced.  These  symptoms  disappear  after  the 
paroxysm  is  ended.  If  dejections  occur,  they  may  show  deficiency  or  ab- 
sence of  bile.  The  resorption  of  bile,  and  its  absence  in  the  stools,  show 
that  the  gall-stone  is  impacted  in  the  common,  not  the  cystic,  duct,  and 
that  its  form  and  size  are  sufficient  to  cause  obstruction  more  or  less  con> 
plete.  Under  these  circumstances,  the  bile  may  accumulate  within  the 
gall-bladder,  and  distend  it  so  that  it  can  be  perceived  by  the  touch  below 
the  lower  margin  of  the  liver.  Finally,  after  the  paroxysm  is  ended,  one 
or  more  gall-stones  may  be  discovered  in  the  dejections  if  these  be  carer 
fully  examined.  In  some  cases,  however,  careful  examinations  of  the 
feces  fail  to  show  the  presence  of  a  calculus,  or  of  calculi.  The  failure  to 
discover  them  is  not  proof  that  an  attack  of  hepatic  colic  has  not  been  ex- 
perienced, for  the  gall-stones,  in  these  cases,  after  remaining  for  a  time  in 
the  cystic  duct,  may  have  passed  backward  into  the  gall-bladder. 

When  one  attack  has  been  experienced,  recurrences  are  to  be  expected, 
but,  as  regards  the  intervals,' cases  differ  greatly.  Successive  attacks  may 
occur  after  days,  weeks,  months,  or  years.  Not  infrequently,  numerous 
attacks  are  experienced  in  quick  succession,  several,  perhaps,  occurring  in 
the  same  day,  and  for  several  days  in  succession.  This  is  probably  owing 
to  the  temporary  dilatation  of  the  cj-stic  and  common  duct  produced  by 
the  passage  of  calculi  of  considerable  size,  in  consequence  of  which  other 
stones  within  the  gall-bladder  more  readily  escape.  The  patient,  under 
these  circumstances,  may  be  consoled  by  the  reflection  that  the  more  fre- 
quent the  passage  of  calculi,  the  less  are  the  number  remaining  to  give 
rise  to  subsequent  attacks;  provided,  of  course,  they  pass  through  the 
common  duct  into  the  duodenal  cavity.  The  frequent  repetition  of  attacks, 
if  severe,  may  occasion  considerable  disturbance  of  the  digestive  system, 
and  general  prostration. 

The  differential  diagnosis  of  the  passage  of  gall-stones  from  acute  gas- 
tralgia  is  to  be  based  on  the  following  points:  The  occurrence  of  pain, 
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not  excited  by  any  obvious  dietetic  or  other  cause ;  the  prominence  of 
vomiting  as  a  symptom ;  the  presence,  generally,  of  more  or  less  tender- 
ness ;  the  existence  of  bile  in  the  urine,  and  of  icterus  or  an  icterode  hue 
of  the  conjunctiva  and  skin  ;  retardation  of  the  pulse;  the  persistence  of 
pain,  notwithstanding  opiates  are  given  in  full  doses  ;  the  sudden  relief 
occurring  irrespective  of  remedies  ;  and,  after  the  attack,  the  discovery  of 
biliary  calculi  in  the  evacuations. 

The  examination  of  the  evacuations  for  gall-stones  not  only  serves  to 
establish  the  diagnosis,  but,  on  the  appearance  of  the  stone,  or  stones,  may 
be  predicated  an  opinion  that  the  gall-bladder  does,  or  does  not,  contain 
calculi  which  have  not  escaped.  If  a  single  round  or  oval  stone  only  be 
discovered,  it  is  probable  that  this  was  a  solitary  calculus  in  the  gall- 
bladder, and  other  attacks  need  not  be  expected  ;  but  if  several  stones  are 
discovered,  polyhedral  in  form,  with  smooth  or  polished  facets,  which  may 
be  plane,  convex,  or  concave,  it  is  highly  probable  that  the  gall-bladder 
contains  others,  and  the  patient  cannot  count  on  being  exempt  from  repe- 
titions of  the  paroxysms  produced  by  their  passage.  The  most  effectual 
mode  of  examining  for  the  presence  of  stones  is  to  dilute  the  feces  and 
strain  through  a  sieve. 

Acute  peritonitis  maybe  accompanied  by  pain,  resembling  in  intensity 
that  of  hepatic  colic.  But,  in  determining  the  existence  of  the  latter,  peri- 
tonitis is  to  be  excluded  by  the  absence  of  tenderness  diffused  over  the 
abdomen,  of  rigidity  of  the  abdominal  walls,  of  tympanitic  enlargement, 
of  the  notable  acceleration  of  the  pulse,  together  with  the  general  prostra- 
tion which  belongs  to  the  clinical  history  of  peritoneal  inflammation.  Peri- 
tonitis, however,  may  proceed  from  perforation  of  the  biliary  canal,  caused 
by  persisting  impaction  of  a  gall-stone.  In  cases  of  ordinary  colic,  the 
pain  is  more  paroxysmal,  with  intervals  of  freedom  from  pain.  Invagina- 
tion  and  internal  strangulation  of  the  intestine  are  to  be  excluded  by  the 
absence  of  a  tumor  caused  by  the  accumulation  of  the  intestinal  contents  at 
the  point  of  obstruction,  by  the  absence  of  obstruction,  and  of  acceleration 
of  the  pulse,  together  with  the  greater  gravity  of  the  general  symptoms  in 
those  affections.  In  acute  gastritis,  vomiting  is  a  more  prominent  symp- 
tom than  in  hepatic  colic,  and  the  greater  gravity  of  the  affection  is  shown 
by  the  pulse  and  other  general  symptoms.  In  some  cases  of  hepatic  colic, 
the  pain  extends  downward  in  the  direction  of  the  right  ureter,  so  that  the 
passage  of  a  calculus  along  this  duct  may  be  suspected.  The  absence  of 
certain  symptoms  belonging  to  the  history  of  so-called  nephritic  colic,  viz., 
retraction  of  the  testicle,  deficiency  of  the  urine,  hrematuria,  etc.,  will 
serve  to  exclude  this  affection.  Knowledge  of  the  occurrence  of  one  or 
more  prior  attacks  which  have  been  ascertained  to  be  due  to  the  passage 
of  gall-stones,  will  aid  in  determining  the  diagnosis.  The  age  of  the  pa- 
tient is  of  some  account  in  the  diagnosis.  Gall-stones  may  form  at  any 
age,  but  they  are  most  apt  to  form  in  middle  or  advanced  life,  and  in  fe- 
males oftener  than  in  males. 

In  the  great  majority  of  cases,  gall-stones,  escaping  from  the  gall-blad- 
der, find  their  way  into  the  intestine,  giving  rise  to  no  evil  results  beyond 
the  pain,  etc.,  which  their  passage  occasions.  But  occasionally  a  stone 
becomes  permanently  impacted  in  the  biliary  canal,  and,  if  situated  in  the 
common  or  hepatic  duct,  retention  of  bile  ensues,  giving  rise  to  persisting 
cholaemia,  and  softening  of  the  liver  from  the  distension  of  the  bile-ducts. 
Under  these  circumstances,  ulceration  and  perforation  of  the  duct  are  lia- 
ble to  take  place,  leading  to  peritonitis  ;  or  adhesive  circumscribed  peri- 
tonitis may  have  preceded  the  perforation,  and,  the  latter  extending 
through  the  intestinal  coats,  the  stone  may  be  discharged  into  the  iiites- 
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tino  or  through  the  abdominal  walls.  Obliteration  of  the  canal  of  the 
common  duct,  as  a  result  of  inilummutioii  and  ulceration  excited  by  the 
presence  of  the  stone,  sometimes  occurs. 

The  rationale  of  the  formation  of  gall-stones  is  not  understood.  Pro- 
bably the  deposit  in  a  solid  form  of  certain  of  the  constituents  of  bile  takes 
place  in  consequence  of  the  presence  in  the  biliary  passages  or  gall-blad- 
der of  mucus,  collections  of  which  are  the  nuclei  for  the  formation  of  cal- 
culi. Hence  gall-stones  may  be  the  result  of  inflammation  of  the  gall-blad- 
der or  ducts.  It  has  been  conjectured  that  cholesterin  may  be  deposited 
in  consequence  of  the  bile  losing  the  faculty  of  holding  this  principle  in 
solution  from  a  diminution  of  the  tauro-cholic  acid.  It  is  not  improbable 
that  an  excess  of  the  salts  of  lime  or  of  bile  pigment  may  lead  to  the  pro- 
duction of  nuclei. 

The  treatment  of  a  paroxysm  of  hepatic  colic  consists  of  palliative 
measures.  Opiates  are  called  for  in  doses  proportionate  to  the  intensity 
of  the  pain,  either  administered  by  the  mouth  or  rectum,  or  hypodermi- 
cally.  The  degree  of  suffering,  in  some  cases,  is  such  that  the  inhalation 
of  chloroform  is  warrantable  as  a  palliative  measure.  Warm  anodyne 
fomentations  may  be  applied  to  the  seat  of  pain.  The  hot  bath  may  aid 
in  procuring  relief.  The  local  application  of  cold  by  means  of  a  bladder 
filled  with  pounded  ice,  has  been  found  to  be  useful  as  a  palliative  measure. 
Remedies  to  palliate  vomiting  are  frequently  called  for.  Effervescing 
draughts  and  the  hydrocyanic  acid  may  be  employed  for  this  purpose. 
An  alkaline  remedy  may  be  found  useful,  if,  as  is  frequently  the  case,  the 
matters  vomited  show  notable  acidity  of  the  stomach.  The  foregoing 
palliative  measures  will  alleviate  the  suffering,  but  it  is  not  to  be  expected 
that  they  will  procure  complete  relief. 

Emetics  and  cathartics  have  been  advocated  uuder  the  notion  that  they 
aid  in  the  passage  of  the  stone.  It  is  irrational  to  suppose  that  they  have 
this  effect,  and  clinical  observation  does  not  furnish  evidence  of  their  value. 
The  passage  of  the  stone  is  mainly  due  to  the  accumulation  of  bile  behind 
it  after  it  enters  the  common  duct,  conjoined  with  contraction  of  the  mus- 
cular coat  of  the  gall-bladder.  Exciting  the  movements  of  the  stomach 
and  intestines  by  emetics  and  cathartics,  if  any  effect  be  exerted,  is  as 
likely  to  retard  as  to  favor  the  onward  passage  of  the  stone.  Nothing,  in 
fact,  can  be  done  by  means  of  these  or  other  remedies  to  expedite  its  pas- 
sage. All  that  the  physician  can  do  is  to  palliate  suffering  until  the  stone 
is  propelled  into  the  intestinal  canal,  supporting  the  strength,  if  need  be, 
by  alcoholic  stimulants.  If,  however,  the  distended  gall-bladder  form  a 
tumor  which  is  appreciable  by  the  touch,  an  effort  may  be  made,  by  pres- 
sure with  the  fingers,  to  propel  the  bile  in  the  ducts,  and  thus  aid  in  the 
removal  of  the  obstruction. 

It  would  be  desirable,  if  possible,  to  effect  the  solution  of  gall-stones 
within  the  gall-bladder.  The  alkaline  carbonates  have  been  given  for  this 
purpose ;  and  the  treatment  for  this  end,  known  in  France  as  Durande's 
method,  consisting  of  the  administration  of  sulphuric  ether  and  the  spirits 
of  turpentine  (3  parts  of  the  former  to  2  parts  of  the  latter),  was  for  some 
time  in  vogue.  Dr.  T.  H.  Buckler1  has  proposed  the  use  of  chloroform  in 
view  of  the  solvency  of  cholesterin  in  this  liquid.  He  has  reported  a  case 
in  which  an  indurated  tumor  felt  through  the  walls  of  the  abdomen  directly 
over  the  inferior  margin  of  the  liver  disappeared  in  five  days  under  the 
use  of  chloroform  given  in  teaspoonful  doses  after  each  meal.  It  was  con- 
cluded that  the  tumor  was  the  gall-bladder  distended  with  calculi ;  but 

1  American  Journal  of  Medical  Sciences,  July  1867,  p.  51. 
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there  is  room  for  doubt  as  to  the  correctness  of  this  dingnosis.  It  seems 
hardly  probable  that  any  remedies  can  be  introduced  into  the  system  so  as 
to  enter  into  the  composition  of  the  bile  largely  enough  to  dissolve  the 
cholesterin  of  which  mainly  biliary  calculi  are  composed. 

The  occurrence  of  gall-stones  cannot  be  anticipated,  but,  being  known, 
it  is,  of  course,  desirable  to  prevent  the  formation  of  others.  The  circum- 
stances, however,  immediately  concerned  in  their  production,  are  not 
known  ;  hence,  there  is  no  special  course  of  treatment  rationally  indicated, 
and  clinical  experience  is  not  to  be  relied  upon,  since  the  success  of  pre- 
ventive measures  cannot  be  proven.  It  would  seem  that  sedentary  habits 
predispose  to  them.  A  change,  in  this  respect,  is  therefore  advisable. 
Beyond  this,  a  simple,  wholesome  diet,  and  measures  having  reference  to 
the  general  health,  constitute  all  that  can  be  done,  with  our  present  knowl- 
edge, in  the  way  of  prophylaxis.  Dr.  Buckler  suggests  the  hydrated  suc- 
cinate  of  the  peroxide  of  iron  in  cases  in  which  gall-stones  are  known  to 
have  been  passed,  the  object  being  to  prevent  their  further  formation  ;  this 
remedy,  as  he  supposes,  controlling  the  fatty  or  cholesteric  diathesis.1 

Gall-stones  of  sufficient  size  to  occasion  intestinal  obstruction,  are  some- 
times found  in  the  alimentary  canal.  These  escape  from  the  gall-bladder, 
not  through  the  biliary  passages,  but  by  ulceration,  the  walls  of  the  gall- 
bladder becoming  adherent  to  the  duodenum,  or  some  other  portion  of  the 
intestine.  Dr.  Henry  F.  Walker  has  reported  an  interesting  case  in  which 
a  gall-stone  presenting  the  form  of  an  elongated  gall-bladder,  measuring 
in  the  long  diameter  3^,  and  in  the  short  diameter  l£  inches,  was  removed 
from  the  rectum.  The  previous  history,  in  this  case,  showed  peritonitis, 
which  probably  denoted  the  time  when  the  stone  was  making  its  way  from 
the  gall-bladder  into  the  intestinal  cavity,  and,  afterward,  intestinal  ob- 
struction with  alarming  symptoms.  These  symptoms  suddenly  ceased, 
the  probable  explanation  being  that  the  stone  passed,  at  that  time,  from 
the  small  into  the  large  intestine.9 

A  patient  who  consulted  me,  having  suffered  much  from  the  passage  of 
gall-stones,  at  one  time  took,  for  a  number  of  days,  a  pint  or  more  of 
olive-oil  daily,  at  the  suggestion  of  some  one  who  assured  him  that,  in  this 
way,  he  had  gotten  rid  of  a  large  number  of  stones  without  pain.  The 
patient  stated  that,  under  the  use  of  this  remedy,  he  discharged  from  the 
bowels  an  immense  number  of  small  hard  bodies,  which  were  supposed  to 
be  biliary  calculi.  These  are  not  scybalae,  that  is,  masses  of  fecal  matter, 
but  they  are  composed  of  a  concrete  form  of  fatty  matter  like  the  bodies 
passed  in  some  of  the  cases  of  fatty  diarrhoea  which  have  been  reported. 
A  case  is  quoted  by  Dunglison,  in  which  olive-oil,  taken  abundantly  for 
the  relief  of  pains  attributed  to  gall-stones,  was  followed  by  the  discharge 
of  fatty  matter  of  a  globular  form,  va^dng  in  size  from  that  of  a  small 
pea  to  that  of  a  moderate  grape,  of  sufficient  consistence  to  bear  being 
cut  with  a  knife  like  soft  wax.8 

1  This  remedy  is  given  by  Dr.  Buckler  as  follows  :     Hydrated  succinate  of  the 
peroxide  of  iron,  ^iss  ;  water,  f^viss.     A  teaspoonful  after  each  meal,  continued 
for  several  months  ;  and  resumed  at  intervals  afterward.     In  his  article  Dr.  B. 
stated  that  at  that  time  (1867)  the  salt  was  prepared  only  by  Dr.  David  Stewart 
and  his  brother,  J.  V.  D.  Stewart,  of  Baltimore. 

2  Vide  New  York  Med.  Record,  Nov.  15,  1871. 

3  Dunglison's  Practice  of  Medicine,  vol.  i.  135,  1843. 

The  student  is  referred  to  "  A  Treatise  on  Gall-Stones,"  by  .1.  L.  "W.  Thudicum, 
M.D.,  London,  1863,  for  a  full  consideration  of  their  chemistry,  pathology,  and 
treatment.  Vide,  also,  Murchison's  Clinical  Lectures  on  Diseases  of  the  Liver,  etc. 
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The  term  diarrhoea  is  used  to  denote  morbid  frequency  of  the  dejections 
which  are,  also,  liquid  or  morbidly  soft,  and  often  otherwise  altered  in 
character.  Diarrhoea  is  a  symptom  of  inflammation  of  the  large  and  small 
intestine,  and  of  certain  structural  lesions,  such  as  those  incident  to 
tuberculosis  of  the  intestine  and  to  typhoid  fever.  It  is  a  functional 
affection  when  it  occurs  independently  of  inflammation  or  any  appreciable 
lesion  of  structure.  It  is  an  element  of  other  functional  affections,  viz., 
sporadic  cholera,  dyspepsia,  and  certain  cases  of  colic.  As  a  functional 
affection,  it  may  be  either  transient  or  chronic. 

Writers  have  made  numerous  varieties  of  diarrhoea,  based  on  diversities 
as  regards  the  character  of  the  dejections.  It  is  sufficient  to  enumerate 
the  more  important  of  these  diversities  without  considering  each  under  a 
distinct  head,  as  constituting  a  separate  variety  of  the  affection.  The 
following  division  answers  all  practical  purposes : — 

A  diarrhoea  is  said  to  be  fecal,  feculent,  stercoraceous,  or  simple,  when 
the  dejections  consist  of  the  feces  not  much  changed  in  character,  but 
simply  morbidly  soft  or  liquid.  This  form  of  diarrhoea  is  represented  by 
the  operation  of  cathartics  which  increase  the  peristaltic  movements  and 
give  rise  to  a  certain  amount  of  transudation.  The  dejections  in  this 
form  of  diarrhoea  have  the  normal  fecal  odor.  The  dejections  are  called 
bilious  when,  from  their  yellow  or  green  color,  bile  is  supposed  to  be 
present  in  larger  quantity  than  usual.  Diarrhoea  of  this  kind  is  repre- 
sented by  the  operation  of  calomel  in  cathartic  doses.  The  yellow  color 
of  the  discharges,  however,  which  characterizes  the  so-called  bilious  stools, 
is  due  to  secretions  from  the  mucous  membrane  of  the  large  intestine, 
inasmuch  as  the  contents  of  the  small  intestine  do  not  present  this  color. 
The  green  color  which  has  been  considered  so  characteristic  of  the  action 
of  mercury  upon  the  liver,  according  to  Thudicum,  is  due  to  the  presence 
of  the  subsulphide  of  mercury.1  Robin,  however,  states  that  the  micro- 
scope shows  the  coloring  matter  to  be  biliverdin.2  Diarrhoea  is  serous 
or  watery,  when  there  is  an  abundant  discharge  of  liquid,  that  is,  when 
there  is  copious  transudation  or  enterorrhoea.  This  is  represented  by  the 
operation  of  hydragogue  cathartics,  such  as  elaterium,  jalap,  and  the 
bi-tartrate  of  potassa.  The  dejections  are  called  lienteric  when  they  con- 
tain undigested  aliment.  This  form  of  diarrhoea  is  met  with  more  especi- 
ally in  children.  A  diarrhoea  is  catarrhal  or  dysenteric,  when  mucus  is 
apparent  in  the  dejections.  An  abnormal  amount  of  mucus  may  be 
secreted  from  irritation  alone,  without  inflammation,  but  if  the  mucus  be 
abundant,  it  denotes  dysentery.  This  form  of  diarrhoea  is  represented  by 
the  operation  of  drastic  cathartics,  such  as  croton  oil.  Finally,  in  a 
curious  and  extremely  rare  form,  called  adipose  or  fatty  diarrhoea,  free 
fat  or  oil,  in  more  or  less  abundance,  is  found  in  the  evacuations.  This 
last  form  claims  some  distinct  consideration. 

In  cases  of  adipose  or  fatty  diarrhoea,  the  fat  is  generally  liquid  when 
passed,  resembling  melted  butter  or  grease,  having,  when  cold,  the  con- 
sistence of  butter,  beef  tallow,  or  wax.  In  some  cases  it  is  passed  in  the 
form  of  globular  concretions,  of  a  waxy  consistency,  varying  in  size, 
which  melt  with  heat  and  burn  like  tallow.  The  fat  is  often  passed  by 
itself,  and  is  apt  to  be  passed  involuntarily  in  a  small  quantity  at  a  time. 
When  passed  with  the  feces,  it  separates  and  collects  on  the  surface.  It 
has  usually  an  extremely  offensive  odor.  The  quantity  passed  per  diem, 

1  London  Lancet,  Oct.  1800.  *  Sur  Us  Humeurs. 
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in  cases  which  have  been  reported,  varies  from  two  or  three  ounces  to 
half  a  pound  or  more. 

Assuming  all  the  fat  passed  from  the  bowels  to  have  been  ingested  as 
fat,  the  rationale  involves  simply  the  non-digestion  of  this  alimentary 
constituent.  But  in  some  reported  cases  it  is  stated  that  the  quantity  of 
fat  passed  was  not  affected  by  the  amount  of  fatty  food.  In  a  case 
reported  by  Dr.  W.  L.  Wells,  the  patient  abstained  for  several  weeks  from 
fatty  food,  and,  as  far  as  convenient,  from  articles  convertible  into  fat, 
without  any  diminution  in  the  quantity  of  fat  passed,  nor  was  the  latter 
affected  by  indulging  freely  in  fatty  food.1  In  two  cases  reported  by 
Bright,  no  change  was  produced  by  excluding,  as  far  as  possible,  from 
the  diet  fatty  articles.  Further  and  more  precise  observations  with  re- 
spect to  this  point  are  desirable.  That  the  non-digestion  of  fat  is,  in  a 
great  measure,  if  not  exclusively,  involved  in  the  pathological  explanation, 
is  not  to  be  doubted.  Late  physiological  researches  have  shown  that  the 
pancreatic  secretion,  together  with  the  bile  and  intestinal  juice,  effects  the 
digestion  of  fat,  and  hence  we  are  to  look  to  the  sources  of  these  fluids 
in  tracing  the  causation  of  fatty  diarrhoea.  It  is  an  interesting  fact  that 
Richard  Bright,  long  before  the  late  discovery  of  the  particular  function 
of  the  pancreas  by  Bernard,  was  led,  by  an  analysis  of  three  cases  which 
came  under  his  observation,  to  consider  fatty  diarrhoea  as  a  symptom  of 
disease  of  the  pancreas.  In  these  three  cases,  the  only  lesions  found  after 
death  which  were  common  to  all  were  of  the  pancreas,  duodenum,  and 
liver.  He  excluded  the  lesions  in  the  two  latter  situations  because  they 
occur  in  these  organs  so  often  without  fatty  diarrhoea,  but  he  admits  that 
disease  of  the  pancreas  is  not  always  accompanied  by  this  symptom.2 
The  pancreas  has  been  found  diseased  in  a  large  majority  of  the  reported 
fatal  cases  in  which  this  organ  was  examined  after  death.  Of  twenty -five 
cases  tabulated  by  Dr.  John  H.  Griscom,3  in  ten  the  bodies  were  exam- 
ined after  death ;  of  these  ten  cases,  in  eight  the  pancreas  was  diseased, 
and  in  the  remaining  two  cases  the  absence  of  disease  of  the  pancreas  is 
not  stated.  Yet  fatty  diarrhoea  occurs  in  only  a  small  proportion  of  the 
cases  of  disease  of  the  pancreas.  Thus,  it  was  observed  in  only  three  of 
thirty-seven  cases  of  cancer  affecting  this  organ  tabulated  by  Dr.  Da 
Costa.4  Hence,  it  is  to  be  inferred  that,  in  connection  with  disease  of 
the  pancreas,  lesions  or  morbid  conditions  affecting  the  liquids,  other 
than  the  pancreatic  secretion,  concerned  in  the  digestion  of  fat,  are  gene- 
rally involved.  Of  the  fatal  cases  among  those  tabulated  by  Griscom  in 
which  the  morbid  appearances  were  observed,  the  liver  in  several  was 
either  diseased  or  its  ducts  engorged ;  but  in  some  of  the  cases  this  organ 
appeared  to  be  healthy.  The  fact  of  complete  recovery  taking  place  in  a 
certain  proportion  of  cases,  goes  to  show  that  the  non-digestion  of  fat 
may  occur  as  a  functional  disorder. 

A  larger  number  of  cases  than  are  as  yet  available  are  required  in  order 
to  establish  the  clinical  history,  as  well  as  the  causation  and  pathological 
relations,  of  this  form  of  diarrhoea.  Jaundice  was  noted  in  several  (six)  of 
Griscom's  cases.  Diabetes  mellitus  co-existed  in  two  cases.  Hemorrhage 

1  New  York  Medical  Times,  February,  1854. 

2  Cases  and  Observations  Connected  with  the  Disease  of  the  Pancreas  and  Dno- 
denum,  by  Richard  Bright,  M.D.,  Medico  Chirurg.  Transactions,  vol.  xviii.    Vide 
review  in  British  and  Foreign  Medico-Chirnrgical  Review,  No.  for  July,  1853. 

3  Transactions  of  the  American  Medical  Association  for  1863. 

4  On  the  Morbid  Anatomy  and  Symptoms  of  Cancer  of  the  Pancreas,  by  J.  Da 
Costa,  M.  D.    Extracted  from  the  Proceedings  of  the  Pathological  Society  of  Phila- 
delphia, 1858. 
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from  the  bowels,  vomiting,  pains  in  the  abdomen  sometimes  resembling 
those  caused  by  the  passage  of  gall-stones,  are  among  the  symptoms  noted 
in  these  cases.  The  duration  of  the  affection  varies  much  in  different  cases. 
In  one  case  it  had  existed  at  frequent  intervals  for  six  years ;  in  another 
case  for  two  years ;  and  in  one  case  it  disappeared  after  a  few  weeks.  It  is 
evident  that  the  prognosis  is  to  be  based  on  circumstances  other  than  the 
discharge  of  fat,  viz.,  enlargement  of  the  pancreas  and  liver,  persisting 
j  aundice,  progressive  emaciation,  etc. ;  in  other  words,  the  danger  depends 
on  the  lesions  or  morbid  conditions  on  which  the  discharge  of  fat  may  be 
dependent,  or  with  which  it  is  associated.  Of  the  25  cases  collected  by 
Griscom,  14  died,  8  recovered,  and  in  3  the  termination  was  not  noted. 

The  treatment  must  have  reference  more  to  the  circumstances  connected 
with  the  fatty  diarrhoea  than  to  the  latter.  With  our  present  knowledge, 
palliative  measures  according  to  the  symptoms  in  individual  cases,  together 
with  measures  to  improve  digestion  and  invigorate  the  general  health, 
will  comprise  the  treatment.  In  one  of  Griscom's  cases  recovery  took 
place  under  the  use  of  olive  oil  in  large  quantity ;  and  Watson  states  that 
a  case  was  successfully  treated  by  Elliotson  in  the  same  way.  In  a  case 
observed  by  Griscom  at  the  New  York  Hospital,  the  discharge  of  fat  in- 
variably ceased  whenever  the  patient  took  from  six  to  eight  ounces  of 
whiskey  per  diem.  In  the  case  reported  by  Dr.  Wells,  to  which  reference 
has  been  made,  the  patient,  having  had  a  daily  discharge  of  three  gills  of 
fat  for  two  years  or  more,  recovered  in  a  few  weeks  after  giving  up  the 
occupation  of  a  carpenter  and  adopting  the  life  of  a  farmer. 

Exclusive  of  the  form  just  considered,  diarrhoea  involves  different  patho- 
logical elements,  viz.,  increased  peristaltic  movements,  increased  transuda- 
tion  or  flux,  increased  secretion  from  the  mucous  follicles,  and  perhaps, 
increased  flow  of  bile.  The  predominance  of  these  elements,  generally 
gives  to  the  discharges  the  diversities  which  are  observed  in  different  cases. 
If  the  diarrhoea  be  purely  functional,  of  course  there  is  no  inflammation  of 
the  mucous  membrane.  It  is  customary  to  express  the  morbid  condition 
of  the  membrane  by  the  term  irritation.  Practically,  however,  it  must 
be  confessed,  it  is  not  always  easy  to  determine  whether  diarrhoea  be 
purely  functional  or  dependent  on  subacute  inflammation.  But,  with 
reference  to  the  treatment,  to  determine  this  point  is  not  of  great  im- 
portance. It  is  not  improbable  that,  of  the  cases  considered  as  functional, 
in  a  certain  proportion  there  is  a  slight  grade  of  inflammation,  such  as 
exists  in  coryza  or  a  mild  bronchitis.  In  making  the  diagnosis,  acute  in- 
flammation is  to  be  excluded  by  the  absence  of  diagnostic  symptoms,  viz., 
pain,  tenderness,  febrile  movement,  anorexia.  So,  also,  lesions  of  the 
mucous  membrane  are  to  be  excluded.  In  cases  of  chronic  diarrhoea  this 
is  not  always  easy.  Lesions  are  to  be  suspected  if  the  diarrhoea  follow 
an  attack  of  dysentery  or  enteritis  ;  if  it  persist  in  spite  of  judicious  man- 
agement ;  if  blood  be  sometimes  present  in  the  dejections,  and  if  tubercles 
exist  in  the  lungs.  In  the  latter  case,  tuberculosis  of  the  intestine  is  to 
be  suspected  ;  and,  on  the  other  hand,  persistent  or  frequently  recurring 
diarrhoea,  conjoined  with  cough,  be  the  latter  never  so  slight,  should 
excite  suspicion  of  pulmonary  tuberculosis. 

Transient  diarrhoea,  due  to  arrested  or  defective  intestinal  digestion,  is 
of  frequent  occurrence.  With  the  diarrhoea  which  follows  over-indulgence 
at  the  table,  or  the  ingestion  of  certain  articles  of  food,  every  one  is  prac- 
tically familiar.  This  is  the  diarrhoea  crapnlosa  of  the  old  writers.  It 
may  proceed  from  excesses  in  quantity,  or  from  particular  kinds  of  food, 
the  indigestibility  of  the  latter,  perhaps,  showing  an  idiosyncrasy  of  the 
person  affected  ;  thus,  ices,  salads,  shell-fish,  etc.,  in  some  persons  always, 
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and  occasionally  in  all,  give  rise  to  transient  diarrhoea.  The  undigested 
aliment,  passing  into  the  large  intestine,  having  undergone  chemical 
changes  which  the  processes  of  digestion  in  health  prevent,  produces  irri- 
tation, and  acts  like  a  cathartic  remedy.  Frequently  the  diarrhoea  is 
preceded  and  accompanied  by  griping  pains,  and  it  may  be,  under  these 
circumstances,  an  element  of  another  functional  affection,  viz.,  colic. 
These  attacks  of  diarrhoea  cease  spontaneously,  as  a  rule,  after  the  ex- 
pulsion of  the  undigested  matter,  and  they  are  rarely  considered  of  suffi- 
cient importance  to  require  medical  advice. 

An  arrest  of  intestinal  digestion  may  take  place  from  causes  other  than 
errors  of  diet,  and  give  rise  to  diarrhoea.  A  strong  mental  emotion  may 
have  this  effect.  I  was  present  at  an  operation  for  hernia,  when  the  surgeon, 
from  the  mental  anxiety  incident  to  his  sense  of  responsibility,  was  obliged 
to  relinquish  the  scalpel,  and  precipitately  retire  to  evacuate  the  bowels. 
A  gentleman  in  business  receiving,  suddenly,  unexpected  information 
Which  led  him  to  know  that  he  was  a  bankrupt,  was  immediately  seized 
with  diarrhoea.  In  like  manner  diarrhoea  may  arise  from  an  arrest  of 
digestion  from  an  exposure  to  cold  or  over-exertion.  In  these  cases  the 
mechanism  is  the  same  as  when  the  diarrhoea  depends  on  dietetic  errors, 
the  undigested  aliment  in  the  large  intestine  acting  like  a  cathartic. 

Diarrhoea,  not  transient,  but  continuing  more  or  less,  perhaps  becoming 
chronic  or  recurring  at  short  intervals,  also  proceeds,  in  a  large  proportion 
of  cases,  from  indigestion.  Habitual  or  frequent  indigestion,  especially 
intestinal  indigestion,  leads  to  diarrhoea  in  the  same  way  as  when  it  is 
transient,  viz.,  the  undigested  aliment  undergoes  chemical  changes  and 
causes  either  irritation  or  sub-acute  inflammation  of  the  large  intestine. 
The  dejections,  as  in  transient  diarrhoea,  may  be  feculent,  bilious,  mucous, 
lienteric,  or,  more  rarely,  serous.  The  diarrhoea  in  these  cases  is,  in  fact, 
an  element  or  symptom  of  dyspepsia,  but  not  infrequently,  the  disorder 
of  digestion  being  confined  mainly  to  the  small  intestine,  dyspeptic  ail- 
ments, aside  from  the  diarrhoea,  are  not  marked.  The  frequent  or  habitual 
passage  of  undigested  aliment  into  the  large  intestine  leads  to  a  persisting 
state  of  irritation  in  the  latter,  or  perhaps,  in  some  cases,  to  a  low  grade 
of  inflammation.  The  indigestion  thus  giving  rise  to  diarrhoea  may  be 
produced  and  kept  up  by  various  causes  independent  of  excess  or  errors 
of  diet ;  in  fact,  the  causes  are  those  of  dyspepsia,  mental  anxiety  often 
playing  an  important  part  in  the  causation. 

It  has  been  customary  to  attribute  diarrhoea,  in  certain  cases,  to  an 
excess  or  a  vitiated  quality  of  bile.  This  causation  is  inferred  when  the 
dejections  are  notably  bilious.  This  view  is  not  improbable,  although  not 
based  on  positive  knowledge.  The  bile  may  not  be  reabsorbed  from  the 
alimentary  canal,  as  in  health,  and  hence  accumulates  in  excess,  without 
a  morbid  increase  in  the  secretion  ;  it  may  be  secreted  in  undue  quantity, 
or  it  may  have  a  morbidly  irritating  property. 

Diarrhoea  is  most  apt  to  occur  during  the  summer  season.  This  may 
be,  in  part,  explained  by  the  larger  proportion  of  fruit  and  vegetables  in 
the  ingesta  during  this  season,  and  by  the  effect  of  heat  in  weakening 
digestion.  It  may  also  in  part  be  due  to  a  more  abundant  secretion,  or 
to  a  lessened  absorption,  of  bile.  It  is  a  much  more  frequent  affection  in 
tropical  than  in  cold  or  temperate  climates.  It  is  apt  to  occur  in  travel- 
ling, especially  in  the  summer  season.  Its  occurrence  is  general^  attri- 
buted to  the  water  drank,  but  a  more  rational  explanation  is  to  refer  it  to 
indigestion  caused  by  dietetic  errors,  over-exertion,  and  disturbance  of 
the  regular  habits  of  life.  Children  are  far  more  subject  to  diarrhoea 
than  adults,  especially  during  dentition,  and,  in  children,  the  dejections 
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an-  often  manifestly  lienteric,  showing  its  dependence  on  indigestion.  It 
is  the  most  prominent  element  of  the  affection  known  as  cholera  infantum, 
or,  popularly,  in  this  country,  as  summer  complaint.  Among  soldiers, 
especially  in  campaigns  during  the  summer  season,  or  in  warm  climates, 
diarrhoea  is  extremely  common,  attributable  to  irregular  habits  as  regards 
diet,  conjoined  with  the  exposure  and  fatigue  incident  to  active  service. 
Diarrhoea  occurs  in  persons  exhausted  from  the  want  of  food  or  other 
deprivations,  and  in  females  enfeebled  and  anaemic  from  protracted  lacta- 
tion, due  in  these  cases  to  intestinal  indigestion.  The  same  explanation, 
probably,  applies  to  the  diarrhoea  which  occurs  at  a  late  period  in  cases 
of  pulmonary  tuberculosis,  and  other  chronic  affections,  when  not  depend- 
ent on  intestinal  lesions.  Under  these  circumstances  it  has  been  called 
colliquatioe  diarrhoea. 

The  accumulation  of  urea  in  the  blood,  as  a  consequence  of  renal  dis- 
ease, occasions  diarrhoea.  The  diarrhoea  and  vomiting  which  occur  under 
these  circumstances,  appear  to  be  for  the  purpose  of  eliminating,  vicari- 
ously, urea,  and  are,  therefore,  conservative.  They  occur  when  the  kid- 
neys are  removed  in  inferior  animals,  and,  as  shown  by  the  experiments 
of  Bernard  and  Barriswill,  the  liquid  transudation  into  the  alimentary 
canal  contains  either  urea  or  the  carbonate  of  ammonia.  The  dejections 
in  ursemic  diarrhoea  are  serous  or  watery. 

Another  pathological  condition,  occasionally  giving  rise  to  diarrhoea,  is 
congestion  of  the  portal  vessels  when  the  circulation  in  this  portion  of 
the  vascular  system  is  obstructed  by  hepatic  disease.  It  thus  is  a  symp- 
tom, in  some  cases,  of  cirrhosis  of  the  liver,  and  sometimes  appears  to 
limit  the  dropsical  effusion  into  the  peritoneal  sac,  which  belongs  to  the 
history  of  that  disease.  The  diarrhoea,  under  these  circumstances,  is  serous, 
transudation  taking  place  from  the  pressure  of  the  blood  within  the  con- 
gested veins. 

Crapulous  diarrhoea,  or  transient  diarrhoea  due  to  indigestion,  in  general 
calls  for  little  or  no  treatment.  If  the  contents  of  the  large  intestine  be 
not  spontaneously  expelled,  an  evacuant  remedy  may  be  given.  A  saline 
purgative  is  best  adapted  to  this  end.  The  propriety  of  this  measure  is 
to  be  determined  by  ascertaining  the  quantity  and  character  of  the  dejec- 
tions which  have  occurred.  If  these  have  been  abunflant  and  feculent,  a 
cathartic  is  not  required.  If,  after  the  bowels  have  been  freely  evacuated, 
diarrhoea,  pain,  or  uneasiness  continue,  the  irritation  may  be  quieted  by 
a  mild  anodyne,  for  example,  a  drachm  or  two  of  the  camphorated  tinc- 
ture of  opium,  for  an  adult,  in  chalk  mixture,  a  grain  of  opium,  a  sixth 
or  a  quarter  of  a  grain  of  a  salt  of  morphia  in  mint  water,  or  five  grains 
of  Dover's  powder  combined  with  two  or  three  grains  of  aromatic  powder. 
The  remedy  chosen  is  to  be  repeated  after  six  or  eight  hours,  if  required. 
The  diet  for  a  day  or  two  should  be  simple  and  somewhat  restricted. 
Subsequently  a  laxative  may  be  required  if  the  bowels  do  not  act  sponta- 
neously. The  treatment  of  cases  of  diarrhoea  tending  to  continuance,  or 
frequently  recurring  and  dependent  on  indigestion,  embraces,  in  the  first 
1  place,  remedies  to  relieve  the  irritation  of  the  large  intestine.  Opium  in 
some  form  may  be  used  for  this  purpose,  but  only  temporarily,  because 
its  continued  use  tends  to  impair  still  more  digestion.  A  mild  purgative 
may  often  be  premised  with  advantage,  for  frequent  and  loose  dejections 
are  not  incompatible  with  retention  of  hardened  feces,  in  fact,  with 
constipation.  The  carbonate  or  subnitrate  of  bismuth  is  an  excellent 
remedy  to  relieve  intestinal  irritation.  It  is  often  effective,  and  is  not 
open  to  the  objections  of  opium.  It  should  be  given  in  doses  of  from  a 
30 
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scruple  to  half  a  drachm  to  adult  patients.  If  not  alone  effective,  a  small 
quantity  of  a  salt  of  morphia  may  be  added  to  it.  Of  a  variety  of  reme- 
dies tried  in  cases  of  chronic  diarrhoea  among  soldiers  returning  from  the 
campaigns  in  Virginia  in  the  summers  of  1862  and  1863,  bismuth,  in  my 
hands,  proved  the  most  effective,  and  this,  I  believe,  was  the  result  of  the 
experience  of  others.  Opiates  are  sometimes  most  effective,  and  least 
objectionable,  when  given  per  enema.  Pepsin  or  the  rennet-wine  is  some- 
times useful  temporarily  as  a  means  of  artificial  digestion,  given  as  already 
recommended  in  cases  of  dyspepsia. 

This  part  of  the  treatment,  however,  is  merely  palliative.  The  curative 
treatment  embraces  regulation  of  diet  and  measures  to  render  digestion 
complete.  The  diet,  in  quantity  and  quality,  should  be  adapted  to  the 
digestive  powers.  Chickens,  eggs,  and  tender  meats  plainly  cooked,  are 
most  likely  to  be  digested,  but  in  some  cases  a  milk  and  farinaceous  diet  is 
found  to  be  preferable.  Experience  in  individual  cases  is  to  be  the  guide. 
Crude  vegetables  are  to  be  interdicted,  but  ripe  fruits,  in  moderation,  may 
frequently  be  taken  without  inconvenience  and  with  advantage.  A  mode- 
rate quantity  of  food,  taken  at  short  intervals,  is  generally  advisable, 
rather  than  a  full  meal  once  or  twice  daily.  In  short,  the  treatment,  as 
regards  diet,  is  essentially  that  of  dyspepsia.  This  statement  will  apply 
alike  to  hygienic  measures  relating  to  exercise,  clothing,  and  mental 
recreation.  A  sea-voyage,  a  visit  or  removal  from  the  city  to  the  country, 
or  the  change  of  a  warm,  variable,  humid,  relaxing  climate  for  an  atmos- 
phere cool,  uniform,  dry,  and  bracing,  will  be  likely  to  prove  highly 
beneficial,  if  not  curative,  in  cases  which  resist  dietetic  and  medicinal 
treatment.  The  efficacy  of  these  measures  is  strikingly  illustrated  in 
cases  of  the  so-called  summer-complaint  of  children. 

The  remedies,  other  than  those  merely  palliative,  which  are  useful  in 
the  cases  of  diarrhoea  under  consideration,  belong  among  the  tonics  and 
astringents ;  the  latter  may  be  both  palliative  and  curative.  Of  the 
various  vegetable  astringents,  krameri a,  hoematoxylon,  kino,  catechu,  and 
rubus  villosus  are  eligible  articles.  The  tannic  acid,  if  well  borne  by  the 
stomach,  is  sometimes  efficient.  As  purely  tonic  remedies,  quinia  or  the 
non-officinal  preparations  of  Calisa}*a  bark,  of  late  in  vogue,  and  other 
bitter  infusions,  are  often  useful.  Preparations  of  iron  are  especially 
useful  when  the  patient  is  anaemic,  as  in  cases  of  diarrhoea  occurring  in 
females  during  lactation.  As  a  purely  tonic  remedy,  the  tincture  of  the 
chloride  of  iron  is  one  of  the  best  of  the  cbalybeates.  The  persulphate 
or  pernitrate  of  iron  is  sometimes  highly  efficacious  as  an  astringent,  as 
well  as  a  tonic  remedy.  Of  mineral  tonics  and  astringents,  the  acetate 
of  lead,  nitrate  of  silver,  and  the  sulphate  of  copper  have  been  found 
useful.  The  carbonate  or  the  subnitrate  of  bismuth  is  of  great  value  in 
chronic  diarrhoea,  not  only  as  a  palliative  but  a  curative  remedy,  given 
in  large  doses,  namely,  fro'm  a  scruple  to  a  drachm,  three  or  four  times 
daily,  sometimes  in  combination  with  small  doses  of  a  salt  of  morphia, 
as  recommended  above,  in  connection  with  palliative  measures  of  treat- 
ment. The  mineral  acids  are  efficacious  in  some  cases.  The  prepara- 
tion known  as  Hope's  mixture  has  been  much  in  use.  This  mixture 
is  composed  of  four  drops  of  nitric  acid  and  from  forty  to  sixty  drops 
of  laudanum  in  four  ounces  of  camphor  water,  a  tablespoonful  to  be 
taken  every  two,  three,  or  four  hours.  In  rebellious  cases  of  chronic 
diarrhrea,  the  numerous  remedies  which  have  been  named  are  to  be  given 
in  succession,  and  in  various  combinations.  The  curative  and  palliative 
remedies  are  to  be  combined  to  meet  the  indications  in  individual  cases. 
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Diarrhoea  dependent  on  uraemia,  and  on  cirrhosis  of  the  liver,  does  not 
admit  of  curative  treatment,  and,  being  conservative,  is  only  to  be  kept 
within  certain  limits  by  palliative  remedies. 

ENTERORRHAGIA. 

Hemorrhage  into  the  intestinal  canal  is  properly  called  Enterorrhagia. 
The  terra  melsena  has  been  used  to  denote  dai'k-colored  or  black  dejections 
consisting  of  blood  which  has  passed  from  the  stomach  into  the  intestinal 
canal.  Partial  digestion  of  the  blood,  or  the  action  upon  it  of  the  gastric 
and  intestinal  secretions,  renders  it  tarry  or  pitch-like  in  appearance,  and 
generally  very  offensive  to  the  smell.  Dejections  of  this  character  are  apt 
to  follow  gastrorrhagia.  The  term  melaena  has  been  also  applied  to  cases 
of  gastrorrhagia  in  which  the  blood  vomited  presents  a  similar  appearance. 
Moreover,  the  term  has  been  loosely  applied  to  denote  dark-colored  or 
black  evacuations,  not  consisting  of  blood.  The  term  is  one  of  those  which 
it  is  desirable  should  become  obsolete.  Cases  in  which  blood  evacuated 
from  the  bowels  comes  from  the  stomach,  or  from  any  of  the  abdominal 
viscera  other  than  the  intestinal  canal,  are  not  cases  of  enterorrhagia.  Nor 
are  cases  of  hemorrhoidal  or  other  hemorrhages  occurring  near  the  anus, 
properly  embraced  under  this  head.  The  source  of  the  hemorrhage  must 
be  the  mucous  membrane  between  the  stomach  and  rectum.  The  tarry  or 
pitch-like  appearance  of  blood  in  the  stools  is  evidence  of  its  gastric  source. 
But  this  appearance  is  not  positive  proof  that  the  matter  evacuated  is 
blood.  It  is  probably  blood  if  the  stools  have  been  preceded  by  the  vom- 
iting of  blood,  but,  in  some  cases  of  gastrorrhagia,  vomiting  does  not  take 
place,  all  the  blood  passing  into  the  intestinal  canal.  In  doubtful  cases, 
dilution  in  water  of  some  of  the  matter  evacuated,  renders  the  appearance 
of  blood  more  evident,  or  recourse  may  be  had  to  the  microscope.  When 
the  source  of  hemorrhage  is  the  rectum,  the  blood  is  fresh  in  appearance, 
and  is  passed  alone,  in  greater  or  less  abundance,  either  after  a  fecal  evacu- 
ation, or  with  straining  efforts  to  procure  a  stool.  Examination  with  the 
eye  or  touch,  will  show  the  existence  generally  of  haemorrhoids,  but,  in 
some  cases,  other  local  affections,  such  as  ulcers,  carcinoma,  a  polypus,  or 
invagination. 

In  cases  of  enterorrhagia,  the  hemorrhage  takes  place  in  different  situa- 
tions along  the  tract  of  the  small  and  large  intestine.  The  blood  is  less 
changed  in  appearance  the  nearer  the  rectum  its  source,  and  the  more 
quickly  it  is  evacuated.  If  the  hemorrhage  be  at  the  upper  part  of  the 
intestinal  tube,  and  the  blood  pass  slowly  along  the  tube,  it  becomes  dark 
or  blackish,  its  appearance  approximating  to  that  of  the  mclnenic  stools 
in  cases  of  gastrorrhagia,  and  there  may  be  a  smilar  difficult}'  in  determin- 
ing whether  the  appearance  be  due  to  the  presence  of  blood.  The  quantity 
of  blood  passed  in  different  cases  of  enterorrhagia  varies.  It  is  frequently 
large,  amounting,  in  some  cases,  to  several  pints  and  even  quarts.  Evacua- 
tions may  consist  wholly  of  blood,  or  the  blood  is  mixed  with  fecal  matter. 
The  blood  may  be  entirely  liquid,  or  the  evacuations  contain  clots  in  more 
or  less  abundance. 

Intestinal,  like  gastric  hemorrhage,  has  rarely  any  claim  to  be  regarded 
as  an  individual  affection.  Like  gastric  hemorrhage,  it  is  incidental  to  a 
variety  of  morbid  conditions.  It  is  an  important  occasional  event  in 
typhoid  fever,  and  will  be  referred  to  in  treating  of  that  disease.  It  enters 
into  the  characteristic  dejections  of  acute  dysentery.  It  is  an  effect  of  ulcer- 
ation  of  the  bowels  in  chronic  dysentery.  It  occurs  incases  of  carcinoma 
of  the  bowels.  It  is  a  rare  occurrence  in  tuberculous  ulceration  of  the 
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small  or  large  intestine.  In  may  be  a  symptom  in  simple  enteritis.  It 
belongs  to  the  natural  history  of  scorbutus,  purpura  hemorrhagica,  and 
yellow  fever.  Like  gastric  hemorrhage,  it  may  be  vicarious  of  menstrua- 
tion. It  is  not  an  uncommon  effect  of  the  portal  congestion  occasioned 
by  cirrhosis  of  the  liver.  It  occurs,  however,  when  not  connected  with 
these  or  any  other  discoverable  morbid  conditions.  This  was  exemplified 
in  a  case,  under  my  observation,  of  an  unmarried  female  aged  about  40, 
who  was  attacked,  when  apparently  in  perfect  health,  with  griping  pains 
in  the  abdomen,  followed  by  loose  evacuations  containing  blood  in  large 
quantity.  These  evacuations  recurred  for  several  days.  There  was  no 
affection  of  the  rectum,  the  menses  were  not  suppressed,  and  the  hemor- 
rhage could  not  be  traced  to  any  of  the  affections  of  which  it  is  usually  a 
symptom.  The  enterorrhagia  ceased  after  several  days,  and  the  patient 
recovered  her  usual  health.  This  patient  had  several  recurrences  of  the 
hemorrhage,  in  the  intervals  apparently  being  in  perfect  health.  I  have 
met  with  a  few  additional  examples  of  enterorrhagia  not  connected  with 
any  of  the  several  causative  conditions  which  exist  in  the  larger  propor- 
tion of  cases.  While,  therefore,  the  chances  are  that  some  of  these  condi- 
tions exist,  the  occurrence  of  hemorrhage  is  not  proof  of  the  existence  of 
any  of  them.  The  discharge  of  blood  in  the  cases  just  referred  to  is  gene- 
rally preceded  and  accompanied  by  abdominal  pains,  probably  in  part  due 
to  the  congestion  which  it  is  to  be  presumed  precedes  the  hemorrhage,  but 
partly  referable  to  the  presence  of  the  blood  within  the  intestinal  canal. 
Other  symptoms  are  attributable  to  the  loss  of  blood,  and  are  marked  in 
proportion  to  the  amount  of  hemorrhage,  such  as  debility,  pallor,  feeble- 
ness of  the  pulse,  perspiration,  sense  of  faintness,  etc.  The  loss  of  blood 
may  be  sufficiently  great  and  rapid  to  occasion  sudden  death,  but  this  is 
rare.  The  continuance  of  repetitions  of  the  hemorrhage  may  lead  to  a 
degree  of  exhaustion  and  anaemia  from  which  recovery  is  difficult,  and  a 
fatal  result  may  take  place  by  slow  asthenia.  In  general,  however,  if  the 
hemorrhage  be  not  connected  with  affections  or  morbid  conditions  which 
involve  danger,  the  prognosis  is  favorable.  In  cases  of  enterorrhagia,  as 
in  cases  of  gastrorrhagia,  the  amount  of  hemorrhage  is  not  always  repre- 
sented by  the  quantity  of  blood  contained  in  the  evacuations.  The  gene- 
ral symptoms  denoting  loss  of  blood  are  to  be  taken  into  account.  Hemor- 
rhage sufficient  to  occasion  fatal  syncope  may  take  place  and  no  blood  be 
discharged  by  stool.  In  such  a  case,  the  diagnosis  of  enterorrhagia  is  im- 
practicable. 

The  treatment  of  the  different  affections  or  morbid  conditions  with  which 
intestinal  hemorrhage  is  usually  connected  need  not  be  here  repeated.  It 
will  suffice  to  refer  to  measures  having  reference  to  the  hemorrhage.  These 
are  essentially  the  same  as  in  cases  of  gastric  hemorrhage.  Rest  in  the 
recumbent  position  and  quietude  of  mind  are  important.  The  peristaltic 
movements  are  to  be  quieted  by  opium.  Cold  applications  to  the  abdomen 
should  be  made  if  the  arrest  of  the  hemorrhage  be  urgently  indicated. 
The  most  effective  mode  of  applying  cold  is  by  means  of  a  bladder  or  an 
India-rubber  bag  containing  pounded  ice.  In  cases  in  which  this  indica- 
tion is  less  urgent,  dry  cupping,  sinapisms,  and  warm  stimulating  pedilu- 
via  will  suffice  without  the  application  of  cold.  Food  and  drinks  should 
be  taken  cold.  The  diet  should  be  restricted  and  bland.  Purging  is  of 
doubtful  propriety.  The  mineral  acids  are  generally  thought  to  be  useful 
in  cases  of  intestinal,  as  well  as  in  gastric  hemorrhage.  The  sulphuric 
acid  lemonade  has  the  advantage  of  being  a  grateful  beverage.  The  various 
hemostatic  remedies  given  in  cases  of  gastrorrhagia,  viz.,  gallic  acid,  ace- 
tate of  lead,  ergot,  the  astringent  preparations  of  iron,  etc.,  are  to  be  re- 
sorted to  in  proportion  to  the  importance  of  arresting  the  hemorrhage. 
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CHAPTER  VII. 

FUNCTIONAL  AFFECTIONS  OF  THE  STOMACH  AND  INTESTINES.— 

(CONTINUED.) 

Constipation.    Intestinal  Colic.    Enteralgia.    Lead  Colic. 

/CONTINUING  to  consider  the  functional  affections  of  the  alimentary 
\J  canal,  this  chapter  will  be  devoted  to  constipation,  intestinal  colic, 
enteralgia,  and  the  so-called  colic  from  lead. 

CONSTIPATION. 

The  terms  constipation  and  costiveness  are  commonly  used  as  syno- 
nyms, denoting  insufficiency  of  evacuations  from  the  bowels.  The  latter 
term  is  sometimes  used  to  denote  a  less  degree  of  insufficiency  than  the 
former,  the  number  of  dejections  being  normal,  but  the  quantity  deficient, 
and  the  act  of  defecation  labored.  The  term  obstipation  has  been  already 
denned  to  denote  a  greater  amount  of  difficulty  than  constipation,  that  is, 
obstruction  of  the  bowels,  either  as  a  functional  disorder  or  dependent  on 
various  lesions  which  have  been  considered  in  a  preceding  chapter.  Con- 
stipation exists  as  a  functional  disorder,  and  it  is  incidental  to  various 
affections.  As  a  functional  disorder  it  is  extremely  frequent,  and, 
although  not  a  serious  affection,  it  claims  attention  on  account  of  the 
inconvenience  which  it  occasions,  its  importance  as  leading  to  other  ail- 
ments, and  the  difficulty  of  its  removal  unless  it  be  correctly  understood 
and  managed. 

The  affection  is  seated  in  the  large  intestine.  The  anatomical  arrange- 
ments of  this  portion  of  the  alimentary  canal  show  it  to  be  intended  to 
serve  as  a  temporary  depot  for  fecal  matter,  thus  providing  against  the 
need  of  frequent  acts  of  defecation.  The  contents  of  the  alimentary  canal 
are  propelled  more  slowly  along  the  large  than  in  the  small  intestine, 
first,  because  the  circumference  of  the  former  is  larger  in  proportion  to 
its  muscular  power ;  second,  in  the  ascending  colon  the  contents  are  pro- 
pelled for  a  considerable  space  in  opposition  to  gravitation,  and,  also,  for 
a  smaller  space,  at  the  sigmoid  flexure;  and,  Ihird,  the  liquid  portion  of 
the  contents  is  absorbed  in  their  passage  through  the  small  intestine. 
Experience  shows  that  one  free  evacuation  from  the  bowels  daily  is  the  rule 
in  health.  But  this  rule  is  not  without  exceptions.  Some  persons  have, 
habitually,  two  or  three  evacuations  daily,  and,  on  the  other  hand,  some 
have  an  evacuation  regularly  every  second  or  third  day,  without  any  of 
the  inconveniences  of  constipation ;  in  fact,  persons  of  the  latter  habit  are 
apt  to  experience  discomfort  if,  temporarily,  evacuations  take  place  daily. 
In  determining,  then,  the  existence  of  this  affection,  the  habit  in  health  is, 
of  course,  to  be  taken  into  account.  In  some  cases,  the  act  of  defecation 
is  delayed  for  one,  two,  or  three  days  after  the  period  when  it  should  have 
taken  place,  but  the  evacuation,  when  it  does  occur,  is  ample.  In  other 
cases,  the  act  occurs  daily,  but  it  is  incomplete,  and  in  these  cases  the 
act  is  usually  labored  and  painful,  the  feces  being  dry,  compact,  and 
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hard.      The    affection   may  be   occasional    and  transient,  or  it  may  be 
habitual. 

Constipation  gives  rise  to  various  local  morbid  effects,  such  as  a  feel- 
ing of  pressure  or  weight  in  the  perinseum,  a  sense  of  abdominal  disten- 
sion or  uneasiness,  flatulency,  diarrhoea,  and  colic  pains.  Haemorrhoids 
are  often  attributable  to  this  affection.  It  gives  rise,  also,  to  pain  in  the 
head,  dulness  of  the  mind,  flushing  of  the  face,  palpitation,  and  general 
malaise.  If  the  act  of  defecation  require  violent  straining  efforts,  these 
occasion,  sometimes,  hemorrhage  into  the  brain,  and  hernial  protrusions. 
The  contractility  of  the  muscular  tunic  of  the  large  intestine  may  be  per- 
manently impaired  by  long-continued  distension,  so  that  the  aflection  is 
necessarily  permanent. 

Occasional  constipation  is  not  generally  considered  of  sufficient  impor- 
tance to  require  medical  advice  ;  persons  resort,  of  their  own  accord,  to  a 
purgative  or  an  enema.  It  is  when  the  affection  has  become  habitual  or 
chronic,  that  cases  come  under  the  cognizance  of  the  physician.  And,  in 
order  to  understand  the  pathological  character  of  the  affection  in  these 
cases,  and  its  causation,  certain  points  pertaining  to  the  function  of  defe- 
cation in  health  are  to  be  borne  in  mind.  In  its  normal  condition,  the 
rectum  is,  for  the  most  part,  empty,  as  shown  by  the  researches  of 
O'Beirne.1  This  portion  of  the  large  intestine  is  endowed  with  a  peculiar 
sensibility  which,  in  health,  gives  notice  of  the  presence  of  feces,  and  occa- 
sions the  desire  to  defecate.  The  ability  to  perform  the  act  involves  a 
certain  contractile  power  in  the  large  intestine,  and  also  in  the  abdominal 
and  other  muscles  which  co-operate  in  the  performance  of  the  act.  In 
habitual  constipation,  the  contractile  power  of  the  intestine  is  impaired 
by  distension.  The  muscular  tunic  is  more  or  less  paralyzed  frcm  the 
accumulation  of  the  intestinal  contents,  in  the  same  way  as  the  bladder 
becomes  paralyzed  from  over-distension.  The  accumulation  giving  rise 
to  the  distension  may  be  owing  to  the  large  quantity  of  excrement,  but  it 
is  generally  a  result  of  habitual  neglect  of  the  calls  of  nature.  The  desire 
to  defecate  is  resisted,  or,  the  mind  being  pre-occupied,  the  call  is  un- 
heeded, and  the  act  is  postponed,  until,  at  length,  the  sensibility  no  longer 
gives  notice  of  fecal  accumulation  ;  hence,  the  accumulation  goes  on,  the 
rectum  and  other  portions  of  the  large  intestine  become  distended,  and 
paralysis  follows.  This  is  the  manner  in  which  constipation,  as  a  chronic 
affection,  is  produced  in  a  large  majority  of  cases.  The  hurried  perform- 
ance of  the  act  of  defecation,  the  evacuation  being,  in  consequence,  in- 
complete, has  measurably  the  same  result  as  the  neglect  of  the  calls  of 
nature.  Instead  of  receiving  adequate  attention  as  important  to  health, 
it  is  considered  an  annoyance  to  be  escaped  from  as  quickly  as  possible. 
The  uncomfortable  provisions  for  defecation,  especially  in  the  country, 
contribute  to  constipation  by  rendering  it  disagreeable  to  devote  to  the 
act  more  time  than  is  absolutely  necessary. 

Various  circumstances  may  contribute  to  this  affection.  The  abdominal 
muscles  play  an  important  part  in  the  act  of  defecation.  These  muscles 
become  weakened  by  obesity,  and,  in  females,  as  a  result  of  pregnancy. 
The  muscular  tunic  of  the  intestine,  and  the  auxiliary  voluntary  muscles 
concerned  in  defecation,  lose  more  or  less  of  their  contractile  power,  in 
common  with  the  whole  muscular  system,  in  anaemia,  and  other  enfeebling 
conditions.  Deficiency  of  bile  and  the  intestinal  secretions  may  enter  into 
the  causation  in  some  cases,  but  probably  the  importance  of  this  source  of 
constipation  has  been  over-estimated ;  constipation  is  not  always  present 

1  New  Views  of  Defecation,  etc.     By  James  O'Beirne.     Am.  ed.,  1834. 
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when  no  bile  enters  the  alimentary  canal  in  certain  cases  of  jaundice. 
The  ingestion  of  purely  nutritious  food,  leaving  but  little  excrementitious 
residue,  contributes  to  constipation.  Sedentary  habits  are  supposed  to 
favor  the  affection,  but  it  is  probable  that  other  causes  are  generally  more 
operative,  and  especially  inattention  to  the  calls  of  nature.  On  the  other 
hand,  active  exercise  induces  constipation  by  rendering  assimilation  more 
active,  the  liquid  contents  of  the  small  intestine  being  more  entirely  ab- 
sorbed. Loss  of  fluids  by  abundant  perspiration  or  by  diuresis  is  another 
cause.  The  change  of  habits,  with,  generally,  an  increased  assimilation, 
incident  to  a  sea-voyage,  as  is  well  known,  induces,  in  most  cases,  consti- 
pation. 

Occasional  constipation,  if  slight,  is  relieved  by  a  laxative  pill  repeated, 
if  necessary,  or  by  a  small  quantity  of  Epsom  or  Rochelle  salts  dissolved 
in  a  tumbler  of  simple  or  carbonated  water,  and  taken  upon  an  empty 
stomach.  The  Congress  or  Kissingen  water  may  be  taken  in  lieu  of  the 
salts  just  named.  But  a  preferable  method,  which  will  generally  suffice, 
is  to  excite  the  action  of  the  large  intestine  by  a  simple  enema  of  cold 
water.  By  means  of  Davidson's  syringe,  the  patient  may  resort  to  this 
measure  without  any  difficulty.  If  the  constipation  be  more  than  slight, 
a  few  grains  of  blue  mass  or  a  purgative  pill  may  be  taken  at  bedtime,  and 
followed,  if  necessary,  by  a  saline  draught  or  an  enema  in  the  morning. 
Persons  are  apt  to  resort,  without  consulting  physicians,  to  purgatives, 
under  an  impression  that  they  are  always  harmless,  and  generally  useful 
aside  from  the  relief  of  constipation.  Hence,  it  is  common  to  take  active 
purgatives  for  slight  constipation,  and,  often,  when  nothing  is  required. 
Jf  the  constipation  give  rise  to  little  or  no  inconvenience,  it  is  better  to  wait 
for  spontaneous  relief,  and  a  little  delay  will  often  show  that  medicinal  in- 
terference was  unnecessary. 

The  management  of  habitual  constipation  often  requires  much  care  and 
perseverance  on  the  part  of  the  physician  and  patient.  The  object  is  to 
secure  regularity  and  sufficiency  in  the  evacuations.  The  means  which 
may  be  employed  are  various.  They  may  be  arranged  into  dietetical, 
medicinal,  and  mechanical.  The  dietetical  means  consist  in  using  freely 
articles  which  leave,  after  digestion,  a  bulky  residuum,  viz.,  cabbage, 
lettuce,  and  the  various  vegetables  known  in  this  country  as  greens ;  or 
articles  having  a  laxative  property,  such  as  molasses,  prunes,  figs,  etc. ;  or 
articles  with  indigestible  constituents  which  stimulate  or  irritate  the  ali- 
mentary canal,  viz.,  bran  bread,  corn  meal,  groats,  or  cracked  wheat.  A 
diet  consisting,  in  part,  of  the  foregoing  articles,  will  sometimes  succeed 
in  obviating  habitual  constipation.  But,  with  regard  to  the  choice  of  this 
class  of  means,  the  following  practical  rule  is  to  be  adopted  :  they  are  not 
to  be  preferred  if  they  disorder  digestion  or  occasion  more  disturbance 
than  medicines.  More  harm  sometimes  results  from  overloading  the  diges- 
tive organs  with  articles  of  diet  difficult  of  digestion,  or  subjecting  the 
canal  to  the  irritation  of  unbolted  flour,  than  the  continuance  of  constipa- 
tion would  occasion.  A  tumbler  of  simple  water,  or  of  carbonated  water, 
taken  in  the  morning  before  breakfast,  is  sometimes  efficacious. 

The  medicinal  means  are  laxative  remedies.  With  regard  to  these,  a 
general  rule  is,  the  remedy  chosen  should  be  mild,  and  the  quantity  as 
small  as  will  suffice  for  the  object.  Purgation  is  to  be  avoided.  Some 
patients  fall  into  the  custom  of  allowing  the  constipation  to  continue  for 
several  days,  and  then  resorting  to  a  free  purgative.  The  constipation  is, 
of  course,  relieved  for  the  time,  but  the  constipated  habit  becomes  more 
and  more  fixed  by  this  course.  Another  ireneral  rule  may  be  stated:  If 
more  than  one  small  dose  of  laxative  be  required,  the  remedy  is  to  be 
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given  in  small  doses  repeated  twice  or  thrice  daily,  rather  than  given  in  a 
single  dose.  In  this  way  the  object  is  effected  with  a  less  amount  of  medi- 
cinal impression,  and  there  is  less  risk  of  purgation. 

As  regards  the  particular  remedy,  aloes  is  especially  suited  to  the  de- 
sired object.  It  may  generally  with  advantage  be  combined  in  a  pill  with 
a  tonic,  either  the  sulphate  of  quinia  or  a  preparation  of  iron,  and  a  small 
quantity  of  hyoscyamus  or  belladonna  may  be  added.  A  very  small  pro- 
portion of  aloes,  often  a  small  fraction  of  a  grain  in  each  pill,  will  suffice. 
The  old  preparation  known  as  the  elixir  proprietatis  (tincture  of  aloes  and 
myrrh)  is  well  suited  to  this  object,  a  drachm  given  at  bedtime,  and  re- 
peated, if  necessary,  once  or  twice  during  the  day.  This  preparation  loses, 
with  age,  its  disagreeable  bitterness,  and  is  not  generally  repulsive  given 
with  a  little  water  and  an  abundance  of  sugar.  A  small  piece  of  rhubarb 
taken  repeatedly  during  the  day,  effects  sometimes  the  object  satisfacto- 
rily, and  this  remedy  to  many  persons  is  not  disagreeable.  I  have  known 
a  few  drops  of  the  tincture  of  colchicum,  repeated  shortly  after  each  meal, 
to  answer  admirably.  There  are  various  modes  of  rendering  the  daily  use 
of  a  laxative  remedy  not  unpleasant  to  the  taste.  Prunes  stewed  in  an 
infusion  of  senna  answer  well,  and  are  not  unpalatable.  The  confection  of 
senna  and  medicated  figs  are  also  suited  to  persons  who  take  a  pill  or  po- 
tion with  repugnance.  Trousseau  claimed  for  his  favorite  medicine,  bella- 
donna, that  it  acts  as  an  efficient  laxative  in  cases  of  habitual  constipation. 
It  has  failed  to  have  this  action  in  my  experience,  and  I  have  frequently 
made  trial  of  it.  Here,  as  in  other  instances,  experience  in  individual 
cases  is  to  be  the  guide.  In  the  majority  of  cases  in  which  medicinal 
means  are  relied  upon,  some  form  of  the  so-called  dinner-pills,  or,  as  they 
have  been  aptly  termed,  "  peristaltic  persuaders,"  will  be  found  most  con- 
venient and  satisfactory  ;  and,  for  the  fastidious,  they  may  be  silvered  or 
sugar-coated.  The  white  mustard-seed  was  formerly  a  popular  remedy 
much  in  vogue,  but  this  is  objectionable  on  account  of  a  liability  to  accu- 
mulate and  become  impacted  within  the  intestine.  Laxative  remedies  are 
not  to  be  continued  for  a  longer  period  than  is  required  to  secure  an  habi- 
tual action  of  the  bowels.  A  minute  dose  of  strychnia  or  mix  vomica, 
added  to  a  laxative,  is  thought  by  many  to  render  the  operation  of  the 
latter  more  successful. 

The  mechanical  means  consist  in  the  use  of  enemas  and  suppositories. 
The  regular  use  of  an  enema  of  cold  water,  at  the  same  hour  daily,  is  a 
simple,  and  sometimes  an  effective  measure.  This  measure,  however,  is 
better  suited  to  occasional  than  to  habitual  constipation.  Habitually  re- 
sorted to,  it  is  apt  to  fail  after  a  time  ;  the  rectum  becoming  accustomed,  as 
it  were,  to  the  stimulus  of  distension,  it  ceases  to  excite  the  peristaltic 
movements.  In  some  cases  a  suppository  of  soap  answers  the  purpose  of 
provoking  a  regular  and  sufficient  evacuation.  The  cocoa-nut  butter  may 
be  used  for  this  purpose.  Common  molasses  candy  answers  equally  well, 
an  oval  mass  of  the  size  of  a  pigeon's  egg  being  introduced  within  the 
rectum.  This,  however,  is  only  a  temporary  expedient,  ceasing  usually 
to  be  effective  after  a  time. 

The  most  important  part  of  the  management  in  cases  of  habitual  con- 
stipation is  not  embraced  in  the  foregoing  measures.  It  is  the  adoption 
of  a  rule  to  solicit  an  evacuation  at  the  same  hour  daily.  The  importance 
of  this  rule  is  to  be  enforced,  but,  of  course,  its  success  will  depend  on  the 
perseverance  of  the  patient.  The  time  of  the  day  most  convenient  for 
the  act  of  defecation  is  to  be  selected,  and,  in  general,  the  most  favorable 
time  is  in  the  morning  after  breakfast.  At  .the  time  fixed  upon,  the  pa- 
tient should  devote  a  reasonable  period  to  the  function  of  defecation,  but 
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without  persisting  in  violent  fruitless  efforts.  This  should  be  considered 
in  the  light  of  a  duty,  not  to  be  omitted  a  single  day  except  from  neces- 
sity. It  may  be  long  before  the  desired  object  is  accomplished,  but,  sooner 
or  later,  with  the  aid  of  some  of  the  means  which  have  been  indicated,  the 
desire  will  be  felt  at  the  appointed  hour,  and  the  ability  to  defecate  at  that 
time  will  be  acquired  in  the  great  majority  of  cases.  It  is  impossible  to 
secure  regularity  and  sufficiency  of  the  evacuations  without  perseverance 
in  this  part  of  the  management.  The  management  also  includes  a  rule 
never  to  neglect  or  postpone  the  call  to  defecate,  when  it  occurs  either 
after  or  before  the  time  for  the  habitual  performance  of  the  act  of  defeca- 
tion. The  importance  of  waiting  for  a  certain  period  after  the  contents  of 
the  rectum  have  been  expelled  is  to  be  enforced.  Often  the  expulsion  of 
the  contents  of  the  rectum  is  immediately  followed  by  the  passage  from 
the  colon  into  the  rectum  of  fecal  matter  which,  remaining,  blunts  the  sen- 
sibility of  the  bowel  and  renders  it  accustomed  to  distension.  The  objects 
in  the  management  are  to  be  understood  and  kept  in  view,  viz.,  1st,  To 
preserve  or  restore  the  normal  animal  sensibility  of  the  rectum,  by  which 
the  presence  of  fecal  matter  is  felt ;  and,  2d,  To  prevent  paralysis  from 
distension,  and  to  regain  the  muscular  power  which  has  been  lost  from 
this  cause. 

If  this  plan  were  early  inculcated  and  carried  out  in  health,  habitual 
constipation  would  be  as  rare  as  it  is  now  frequent.  The  prevention  is 
not  less  sure  than  simple.  The  function  may  be  brought  fully  under  the 
control  of  habit.  This  fact  should  be  generally  understood,  more  especi- 
ally in  the  training  of  girls,  most  of  whom  become  affected  with  habitual 
constipation,  and  suffer  from  it  all  their  lives.  Unfortunately  the  existence 
of  the  function  of  defecation  is  too  often  ignored  from  notions  of  false 
delicacy,  and  the  affection  becomes  established  because  parents  and 
teachers  are  either  themselves  ignorant  of  this  simple  method  of  preven- 
tion, or  consider  the  subject  as  belonging  exclusively  to  the  physician. 

INTESTINAL  COLIC. 

The  term  colic,  in  its  etymology,  relates  to  the  colon,  but  it  is  often 
applied  to  paroxysmal,  spasmodic  pain  in  other  parts.  Thus,  the  phrase 
hepatic  colic  is  used  to  denote  the  pain  caused  by  the  passage  of 
gall-stones,  and  nephritic  colic  the  pain  caused  by  the  passage  of  renal 
calculi  along  the  ureter.  A  painful  affection  of  the  uterus  is  sometimes 
called  uterine  colic.  In  the  present  nomenclature  of  diseases,  there  is  no 
suffix  or  prefix  which,  joined  to  the  name  of  a  part,  expresses  a  painful 
spasmodic  affection  of  that  part.  The  affection  of  the  alimentary  canal 
known  as  colic  may  not  be  seated  exclusively  in  the  colon.  It  is  probable 
that  the  small,  as  well  as  the  large,  intestine  is  affected  in  certain  cases 
of  intestinal  colic.  As  applied  to  the  intestine,  colic  denotes  pain  occur- 
ring in  paroxysms  or  in  marked  exacerbations,  the  pain  of  a  character 
supposed  to  indicate  spasm,  that  is,  twisting,  constricting,  or  griping. 
Colic  pains  are  symptomatic  of  different  inflammatory  affections,  vix., 
dysentery,  enteritis,  peritonitis,  and  of  the  various  lesions  which  give  rise 
to  intestinal  obstruction.  They  enter,  also,  into  the  functional  affection 
known  as  cholera.  As  constituting  an  individual  malady,  colic,  of  course, 
is  independent  of  inflammation  or  structural  lesions,  and  is  disconnected 
from  any  other  functional  affection. 

An  attack  of  colic  is  characterized  by  paroxysms  or  exacerbations  of 
pain,  varying  much  in  severity  in  different  cases,  the  pain  being  usually 
in  the  region  of  the  umbilicus.  The  pain  is  frequently  extremely  severe ; 
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the  patient  bends  the  body  forward  with  the  thighs  flexed,  writhes,  and 
tries  a  variety  of  positions,  groaning  or  crying  aloud  from  the  intensity 
of  suffering.  The  severe  pain  continues  for  a  few  moments,  and  then 
either  ceases  completely  or  abates,  to  return  again  with  the  same  severity 
after  an  interval  usually  of  brief  duration.  If  left  to  continue  without 
measures  for  relief,  an  attack  may  embrace  a  few  paroxysms  only,  or  it 
may  last  for  several  hours.  An  attack  lasting  for  a  short  time,  and  ending 
in  one  or  more  free  evacuations  from  the  bowels,  is  so  common  as  to  be 
familiar  to  every  one. 

The  abdomen,  in  attacks  of  colic,  is  frequently  retracted,  but,  in  some 
cases,  it  is  more  or  less  tympanitic.  Generally,  there  is  absence  of  ten- 
derness, and  firm  pressure  with  the  hands,  or  lying  upon  the  belly,  affords 
relief;  but  in  some  cases  there  is  more  or  less  soreness  and  tenderness  on 
pressure,  especially  over  the  site  of  the  csecum.  During  the  paroxysms 
of  pain,  the  abdominal  muscles  are  sometimes  spasmodically  affected, 
especially  the  rectus  muscle,  the  sections  of  which  are  felt  as  hard 
bunches.  Usually  there  is  constipation.  Nausea  is  sometimes  present 
and  occasionally  vomiting.  The  pulse-is  but  little,  or  not  at  all,  accele- 
rated. The  skin  is  cool,  and,  during  the  severity  of  pain,  frequently 
bathed  in  perspiration. 

In  a  case  presenting  the  characters  just  described,  it  is  important  to 
determine,  as  soon  as  practicable,  the  existence  simply  of  a  functional 
affection,  that  is,  to  differentiate  colic  from  affections  in  which  pains  like 
those  of  colic  occur.  The  diagnosis  is  to  be  made  by  excluding  these 
affections.  Dysentery  is  readily  excluded  by  the  absence  of  the  dejections 
characteristic  of  that  disease.  Enteritis  is  excluded  by  the  absence  of 
the  symptoms  denoting  inflammation.  The  pain,  in  these  two  affections, 
is  rarely  as  violent  as  in  most  cases  of  colic ;  but  in  cases  of  acute  peri- 
tonitis, the  exacerbations  of  pain  may  equal  in  violence  those  of  a  severe 
attack  of  colic,  and  the  error  of  confounding  these  two  affections  has  been 
committed  in  not  a  few  instances.  The  exclusion  of  peritonitis  is  to  be  based 
on  the  absence  of  notable  tenderness  over  the  abdomen,  of  rigidity  of  the 
abdominal  walls,  of  frequency  of  the  pulse,  and  of  other  general  symptoms 
denoting  a  graver  affection  than  colic.  Invagination,  internal  hernia,  and 
other  obstructive  lesions  cannot  always  be  at  once  excluded.  As  a  rule, 
the  paroxysmal  pain  occurring  in  connection  with  these  lesions  at  the 
outset,  and,  indeed,  all  along,  is  less  violent  than  in  colic,  and,  after  a 
time,  the  existence  of  something  more  than  colic  is  shown  by  persisting 
pain,  tenderness,  vomiting  of  the  so-called  stercoraceous  matter,  sometimes 
tenesmus,  frequency  of  the  pulse,  prostration,  etc.  The  absence  of  these 
symptoms,  after  a  time,  warrants  the  exclusion  of  obstructive  lesions. 
The  possibility  that  some  obstructive  lesion  may  exist  is  not  to  be  lost 
sight  of  in  cases  which  at  first  have  the  appearance  of  simple  colic.  The 
possibility  of  inguinal  or  femoral  hernia  is  also  to  be  borne  in  mind,  and 
a  careful  examination  with  reference  to  this  point  is  not  to  be  omitted. 
The  resemblance  of,,  labor-pains  to  those  of  colic  is  to  be  recollected. 
Pregnancy  is  sometimes  concealed,  and  it  has  happened  that  the  physician, 
supposing  his  patient  to  be  suffering  from  colic,  has  been  taken  by  sur- 
prise at  the  cry  of  a  newly-born  infant  under  the  bedclothes. 

The  several  varieties  of  colic  which  writers  have  generally  recognized 
do  not  require  separate  consideration.  Some  of  these  varieties  rest  on  an 
insufficient  basis.  The  colic  has  been  called  crapulous  when  it  proceeds 
from  indigestion.  Every  one  is  familiar  with  the  attacks  which  are  apt 
to  follow  over-indulgence  at  the  table,  ending  frequently  in  crapulous 
diarrhoaa.  A  colic  is  called  flatulent  when  accompanied  with  tympanites, 
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or  the  expulsion  of  gas  with  relief.  This  variety  is  most  apt  to  occur  in 
im-uicy.  The  term  bilious  colic  has  been  used  when  the  affection  is  sup- 
posed to  depend  on  hepatic  derangement.  This  dependence  is  merely 
conjectural,  and  there  is  no  more  reason  for  continuing  to  append  the 
word  bilious  to  this  affection,  than  to  various  others  in  which  the  coex- 
istence of  disorder  of  the  liver  is  equally  hypothetical.  Colic  has  been 
called  stercoraceous  when  attributable  to  the  retention  of  feces ;  but  the 
latter  is  perhaps  oftener  an  effect  than  a  cause  of  colic.  In  another 
variety  called  verminous,  the  colic  is  supposed  to  depend  on  the  presence 
of  worms,  but  it  may  fairly  be  doubted  whether  colic  ever  proceeds  from 
this  source.  The  variety  called  saturnine  or  lead  colic  is  properly  a  dis- 
tinct affection,  and  will  be  considered  as  such. 

The  morbid  condition  in  colic  is  supposed  to  be  spasm.  Its  seat  is, 
therefore,  the  muscular  tunic  of  the  small  or  large  intestine.  That  this 
is  the  pathological  character  of  the  affection,  is  shown  by  the  kind  of 
pain,  the  constipation,  together  with  the  local  symptoms,  and  the  thera- 
peutical measures  which  are  found  to  be  successful.  It  is  not  improbable, 
as  supposed  by  Abercrombie,  that,  in  certain  cases,  the  spasm  may  be 
preceded  by  paralysis  of  a  section  of  the  intestinal  tube,  and  consequent 
obstruction  to  the  passage  of  its  contents.  Like  other  spasmodic  affec- 
tions, it  may  be  produced  by  causes  which  act  either  directly  upon  the 
part  affected,  or  indirectly  through  its  nervous  communications.  The 
late  Prof.  Charles  Hooker,  of  Yale  College,  in  an  interesting  paper  on 
intestinal  auscultation,  published  in  1849,  states  that,  during  an  attack  of 
colic,  borborygmal  sounds  indicating  the  peristaltic  movements  of  the 
intestinal  tube  are  suspended,  and  that  the  termination  of  the  attack  is 
preceded  by  a  return  of  these  sounds  for  some  time  before  the  complete 
relief  of  pain. 

Attacks  of  colic  are  frequently,  if  not  generally,  attributable  to  the 
local  action  of  the  ingesta.  They  may  arise  from  indigestion  caused 
either  by  excess  in  quantity,  or  the  indigestible  quality  of  food.  Tlu-y 
not  infrequently  follow  exposure  to  cold  or  fatiguing  exertions,  but  these 
causes  probably  act  by  occasioning  indigestion.  Certain  articles  of  diet, 
for  example  shell-fish,  in  some  persons,  give  rise  to  attacks  of  colic  in 
consequence  of  an  idiosyncrasy  which  is  inexplicable.  The  muscular  tunic 
of  the  intestine  is  especially  susceptible  to  spasm  in  infancy,  and  colic 
occurs  much  oftener  in  early  than  in  middle  and  advanced  life.  A  sus- 
ceptibility to  intestinal  spasm  belongs  to  some  persons,  constituting  a 
predisposition  to  this  affection.  In  the  practice  of  every  physician  there 
are  those  who  are  subject  to  attacks  of  colic  more  or  less  frequently. 
This  predisposition  may  continue  for  a  certain  number  of  years,  and  then 
disappear.  Persons  with  this  predisposition  often  have  an  uncomfortable 
sensation  of  weight,  coldness,  or  numbness  in  the  abdomen,  with  general 
languor  and  irritability,  preceding  the  development  of  colic,  and  by  means 
of  these  premonitions  they  are  able  to  predict  an  impending  attack. 

Although  attended  with  great,  and,  if  not  efficiently  treated,  often  pro- 
tracted suffering,  colic  is  not  a  dangerous  affection.  It  may  be  doubted 
if,  alone,  it  ever  prove  fatal.  It  is  one  of  those  violent  functional  affec- 
tions from  which  recovery  takes  place  rapidly.  It  has  no  tendency  to 
eventuate  in  inflammation  or  any  other  disease,  but,  in  proportion  to  its 
duration,  it  is  followed  by  fatigue  or  weakness,  and  more  or  less  abdomi- 
nal soreness  may  remain  for  some  time. 

The  object  of  treatment  is  the  relief  of  spasm  as  indicated  by  the  cessa- 
tion of  pain.  Measures  are  to  be  directed  to  this  object  without  reference 
to  the  cause  of  attack,  or  the  existence  of  constipation.  If,  as  is  gene- 
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rally  the  case,  an  attack  have  been  induced  by  the  presence  of  irritating 
ingesta,  measures  directed  to  the  spasm  should  take  precedence  of  evaeu- 
ants ;  and  if,  as  is  frequently  the  case,  the  bowels  were  constipated  at  the 
time  of  the  attack,  the  removal  of  this  condition  is  a  secondary  object. 
So  long  as  spasm  continues,  there  is  a  resistance  to  the  action  of  cathartics, 
and  to  defer  measures  for  the  relief  of  pain  until  the  bowels  have  been 
evacuated,  is  to  prolong  needlessly  the  sufferings  of  the  patient. 

In  mild  attacks,  warmth  to  the  abdomen  and  extremities,  a  little  spirit 
not  largely  diluted  with  hot  water,  some  aromatic  stimulant,  such  as  anise, 
ginger,  cloves,  mint,  etc.,  or  a  few  drops  of  chloroform,  will  suffice  to  pro- 
cure relief.  Twenty  drops  of  chloroform,  repeated,  if  necessary,  at  short 
intervals,  will  sometimes  afford  prompt  relief  in  severe  cases.  If  not, 
opium  in  some  form  is  to  be  given  to  the  extent  of  procuring  freedom  from 
pain.  Administration  per  enema  is  to  be  preferred.  A  drachm  of  lauda- 
num with  the  same  quantity  of  the  tincture  of  assafoetida,  in  a  small 
quantity  of  mucilage  or  starch,  may  be  injected,  with  injunctions  to  the 
patient  to  resist  the  desire  to  expel  it,  and,  usually,  in  a  short  time,  this 
desire  passes  off.  If  complete  relief  do  not  follow  in  the  space  of  an 
hour,  the  enema  may  be  repeated.  If  the  suffering  be  extremely  intense, 
double  this  quantity  of  laudanum,  in  the  case  of  an  adult,  may  be  given 
in  the  first  or  second  enema.  1  f  necessary,  the  enema  may  be  repeated  a 
second  or  third  time.  A  similar  plan  is  to  be  pursued  as  regards  the 
doses  and  repetitions,  if  the  opiate  be  given  by  the  mouth.  Hot  fomenta- 
tions or  dry  heat  should  be  applied  to  the  abdomen.  Speedy  success  may 
be  counted  upon  by  pursuing  this  plan  of  treatment. 

The  subsequent  treatment  is  to  be  determined  by  circumstances  relating 
to  the  abdomen.  If  no  inconvenience  be  felt,  measures  to  effect  a  move- 
ment of  the  bowels  need  not  be  employed  for  twenty-four  or  even  forty- 
eight  hours.  Not  infrequently,  if  the  physician  be  not  in  haste  to  give  a 
cathartic,  a  sufficient  evacuation  occurs  spontaneously.  If  measures  to 
effect  a  movement  be  required,  a  large  simple  enema  may  suffice ;  if  not, 
a  mild  saline  purgative  may  be  given  in  divided  doses,  or  castor-oil  if 
this  remedy  be  not  offensive  to  the  patient.  The  diet  for  a  day  or  two 
should  be  simple  and  restricted. 

The  certainty  with  which  colic  yields  to  an  efficient  opiate  treatment 
renders  it  one  of  the  affections  which  exemplify  very  palpably  the  resources 
of  medicine.  Some  patients,  however,  suffer  considerably  from  the  after- 
effects of  the  opium  given,  and  this  in  a  measure  compromises  the  mutual 
satisfaction  of  the  physician  and  patient  in  the  success  of  the  treatment. 
Persons  who  are  unfortunately  affected  unpleasantly  by  most  forms  of 
opium  are  sometimes  able  to  take  certain  preparations  with  less  incon- 
venience than  others.  The  experience  of  the  patient  on  this  point  should 
be  consulted. 

ENTERALGIA. 

The  term  enteralgia  denotes  a  neuralgic  affection  referable  to  the  intes- 
tines. It  has,  to  the  latter,  the  same  relation  as  gastralgia  to  the  stomach. 
Gastralgia  and  enteralgia  may  be  associated.  Enteralgia  and  colic  are 
not  infrequently  confounded,  nor  is  it  always  easy  to  distinguish,  clini- 
cally, the  one  from  the  other.  Enteralgia  is  characterized  by  pain  within 
the  abdomen,  with  intermissions  or  remissions,  the  pain  having  more  or 
less  intensity,  but  lacking  the  twisting  or  griping  character  of  the  pain  in 
colic.  It  may  be  so  severe  as  to  lead  to  contortions  and  oral  expressions 
of  suffering.  In  females,  enteralgia  is  an  element  of  attacks  of  tympanites 
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due  to  the  secretion  of  gas,  and  is  apt  to  be  associated  with  hysterical 
phenomena. 

The  diagnosis  involves  the  exclusion  of  the  various  affections  from 
which  colic  is  to  be  discriminated  and  the  exclusion  of  the  latter  affection. 
Rheumatism  of  the  abdominal  walls  is  also  to  be  excluded.  According 
to  Valleix,  lumbo-abdominal  neuralgia  bears  a  close  resemblance,  as  re- 
gards the  seat,  etc.,  of  pain,  to  enteralgia,  but  it  is  to  be  discriminated 
by  the  existence  of  tenderness  in  front  at  the  umbilical  or  hypogast.ric 
region,  and  also  at  the  points  in  the  lumbar  and  lateral  portions  of  the 
body,  whereas,  in  enteralgia,  tenderness  on  pressure  is  generally  wanting. 

The  treatment  involves  the  same  principles  as  the  treatment  of  gas- 
tralgia  and  other  neuralgic  affections. 

LEAD  COLIC. 

The  affection  now  commonly  known  as  saturnine  or  lead  colic  has  been 
described  by  writers,  at  different  times  and  places,  under  a  variety  of 
names.  Painter's  colic,  plumber's  colic,  colic  of  Poitou  or  colica  pictonum, 
Devonshire  colic,  colic  of  Madrid,  vegetable  colic,  rachialgia,  dry  bellyache, 
and  other  names  which  might  be  added,  all  relate  to  the  same  affection, 
which  is  one  of  the  varied  forms  under  which  lead-poisoning  is  manifested. 
For  the  evidences  of  the  correctness  of  this  statement,  the  reader  is 
referred  to  treatises  entering  into  the  consideration  of  the  affection  more 
largely  than  is  consistent  with  the  scope  of  this  work.  The  affection  dif- 
fers from  ordinary  colic  as  regards  not  only  its  causation  and  clinical 
history,  but  its  pathological  character ;  it  is  not  a  spasmodic,  but  a  neu- 
ralgic affection,  that  is,  a  variety  of  enteralgia. 

The  affection  is  developed  usually  in  a  gradual  manner,  and  is  preceded 
by  prodromic  phenomena  which  are  the  general  effects  of  lead-poisoning, 
viz.,  pallor  due  to  anaemia,  and  frequently  an  icterode  hue  of  the  skin,  a 
peculiar  fetor  of  the  breath  and  a  metallic  taste  in  the  mouth,  loss  of  appe- 
tite, constipation,  pain  in  the  limbs,  more  or  less  emaciation,  and  mus- 
cular debility.  Pain  in  the  abdomen  is  at  first  comparatively  slight  and 
progressively  increases,  becoming,  at  length,  the  chief  ailment.  The  pain 
is  oftenest  referred  to  the  region  of  the  umbilicus,  but  sometimes  to  the 
epigastrium  or  hypogastrium,  and  it  may  be  limited  to  other  situations,  or 
it  may  extend  over  the  whole  abdomen,  but  it  is  usually  confined  within  a 
small  space.  The  pain  frequently  shoots  into  the  back,  the  genital  organs, 
and  in  other  directions.  The  pain  is  sometimes  dull  or  aching,  and,  at 
other  times,  acute  and  lancinating.  It  varies,  in  different  cases,  within 
wide  limits,  as  regards  intensit}\  In  a  mild  form  it  merely  occasions 
annoyance,  like  the  pain  in  certain  cases  of  gastralgia,  but  in  a  severe 
form  the  suffering  is  extreme,  causing  the  patient  to  assume  a  variety  of 
unnatural  and  fantastic  positions,  and  to  utter  loud  groans  or  cries,  as  in 
severe  cases  of  gastralgia  and  ordinary  colic.  The  abdomen  may  be  more 
or  less  meteorized  or  tympanitic,  but  it  is  oftener  depressed  and  resisting 
to  pressure.  The  resistance  to  pressure  is  caused  by  tonic  contraction  of 
the  abdominal  muscles,  and  this,  in  some  cases,  is  a  marked  feature  of  the 
affection.  Pressure  on  the  abdomen,  if  made  gradually  and  over  a  con- 
siderable space,  is  generally  well  borne,  and  often  affords  relief;  patients 
are  apt  to  lie  upon  the  belly,  with  a  folded  pillow,  or  some  other  sub- 
stance, and  sometimes  the  closed  hand,  placed  under  them  over  the  seat 
of  pain.  Pressure,  however,  with  the  ends  of  the  fingers  or  percussion  of 
the  abdomen  rn:iy  not  lie  well  borne.  The  bowels  are  constipated,  the 
exceptions  to  this  rule  being  infrequent,  and  the  dejections  frequently 
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consist  of  small  hard  lumps,  or  scybala.  More  or  less  nausea  occurs  in 
a  majority  of  cases,  and  not  infrequently  vomiting.  Hiccough  and  eruc- 
tations of  gas  are  not  uncommon.  The  appetite  is  lost.  The  urine  is 
scanty  and  micturition  is  sometimes  difficult  and  painful.  Circumscribed 
projections  or  tumors,  changing  their  situation,  and  due,  evidently,  to  an 
accumulation  of  gas  in  a  portion  of  the  intestinal  tube,  have  been  observed. 
The  pain  may  be  exclusively  in  paroxysms,  the  patient,  in  the  intermis- 
sions, being  entirely  free  from  it,  but  much  oftener  more  or  less  constant 
pain  is  experienced  with  exacerbations.  The  paroxysms  or  exacerbations 
vary  much  in  different  cases  in  duration,  as  well  as  severity.  They  may 
last  for  a  few  moments  only,  or  continue  for  several  hours.  The  inter- 
missions or  remissions  also  vary  in  duration  from  a  few  moments  to  hours 
and  even  days. 

In  conjunction  with  the  foregoing  local  symptoms,  there  is  no  febrile 
movement  unless  there  be  some  accidental  complication.  The  pulse  is 
abnormally  slow,  and  frequently  irregular.  It  is  generally  fuller  and 
harder  than  in  health.  The  skin  is  cool.  The  mind  is  anxious  and  de- 
pressed. The  strength  fails  in  proportion  to  the  severity  of  the  pain  and 
the  duration  of  the  affection.  The  affection  may  be  complicated  with 
other  manifestations  of  lead-poisoning,  viz.,  paralysis  affecting  certain  of 
the  voluntary  muscles,  and  especially  the  extensors  of  the  forearm,  amau- 
rosis,  neuralgia  in  different  situations,  occasionally  epileptiform  convul- 
sions, delirium,  and  coma.  The  latter  have  been  embraced  by  Tanqiierel 
and  other  writers  under  the  name  lead  encephalopathy. 

The  affection  has  no  definite  duration,  in  this  respect  resembling  neu- 
ralgic affections  in  general.  When  left  to  itself,  it  may  end  in  a  few  days, 
or  after  the  lapse  of  weeks,  and,  if  the  patient  continue  to  be  exposed  to 
the  cause,  it  may  persist  for  an  indefinite  period.  In  itself,  it  involves 
little  or  no  danger  to  life,  nor  is  there  ground  to  believe  that  it  leads  to 
any  serious  abdominal  disease.  But  other  effects  of  lead  poisoning,  which 
may  complicate  or  follow  this  affection,  especially  the  effects  embraced 
under  the  name  lead  encephalopathy,  are  liable  to  end  fatally.  The  affec- 
tion frequently  pursues  an  irregular  course,  varying  in  severity  much 
at  different  periods ;  and  relapses,  after  all  the  symptoms  have  ceased  for 
days  or  weeks,  without  any  fresh  introduction  of  lead,  are  not  uncommon. 

The  introduction  of  lead  into  the  system  in  sufficient  quantity  to  give 
rise  to  its  morbid  effects,  may  take  place  through  the  lungs,  the  stomach, 
the  mucous  membrane  in  other  parts,  and  the  skin.  Certain  occupations 
involve  the  inhalation  of  lead.  Persons  employed  in  the  manufacture  of 
lead-paints  are  most  exposed,  and,  of  those  who  suffer  from  lead-poisoning, 
the  largest  proportion  are  of  this  occupation.  Next  to  this  class,  painters 
are  most  exposed.  More  or  less  exposure,  by  inhalation,  belongs  to  a 
great  number  of  occupations,  such  as  paper-staining,  grinding  of  colors, 
glazing  cards,  manufacturing  earthen  pottery,  plumbing,  shot-making,  etc. 
Lead-poisoning  has  repeatedly  occurred  from  sleeping  in  newly-painted 
rooms.  Lead  may  be  introduced  through  the  stomach  in  various  articles 
of  food  and  drink.  The  colic  of  Poitou  was  due  to  wine,  and  that  of  De- 
vonshire to  cider  adulterated  with  lead  in  order  to  give  it  sweetness.  This 
kind  of  adulteration  has  been  practised  since  the  occurrence  of  the  affec- 
tion in  the  places  just  named,  and  it  is  perhaps  still  sometimes  resorted  to. 
Liquid  and  solid  articles  of  diet,  especially  if  they  contain  a  free  acid, 
become  impregnated  with  lead  by  being  in  leaden  vessels  or  earthen  ves- 
sels glazed  with  lead.  Some  years  ago  a  large  number  of  persons  within 
a  limited  district  in  Ohio  were  affected  with  a  disease  which,  for  some 
time,  was  regarded  as  a  novel  epidemic,  and  received  the  name  of  dry 
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cholera.  It  was  found  to  have  the  diagnostic  characters  of  lead  colic,  and 
was  traced  to  the  common  use  of  a  cheap  kind  of  earthen-wan-  made  in 
that  vicinity,  into  the  glazing  of  which  lead  entered.1  Prof.  Fenner,  in 
the  Southern  Medical  Hepurts,  vol.  i.,  describes  an  epidemic  colic  which 
he  observed  in  New  Orleans,  and  which  he  traced  to  lead  contained  in  soda- 
water  ;  and  my  colleague,  Prof.  Doremus,  some  years  ago,  demonstrated 
tin-  presence  of  lead  in  considerable  quantity  in  the  soda-water  drawn  from 
fountains  in  this  city  (New  York).  Water  distributed  in  lead  pipes  is 
not  infrequently  the  vehicle  of  its  introduction  into  the  system.2  Lead 
sometini3s  enters  into  the  substances  used  to  color  confectionery,  condi- 
iii  -nts,  and  other  articles,  in  sufficient  quantity  to  give  rise  to  poisonous 
effects.  Articles  inclosed  in  lead  foil  may  become  contaminated.  Authen- 
tic instances  of  poisoning  by  the  use  of  tobacco  thus  inclosed  have  been 
reported ;  and  in  France  inclosing  tobacco  in  lead  is  prohibited  by  law. 
The  habit  of  chewing  shot  and  pieces  of  the  lining  of  tea  boxes  has  been 
known  to  give  rise  to  various  manifestations  of  lead-poisoning  lasting  for 
four  years  before  the  cause  of  disease  was  discovered/1  During  the  spring 
of  18(56  two  hundred  and  thirteen  cases  of  lead-poisoning  occurred  in  the 
Walkill  Valley,  Orange  Co.,  New  York.  After  considerable  research  it 
was  ascertained  that  lead  was  contained  in  the  flour  and  meal  used  in  that 
part  of  the  country.  The  source  of  the  lead  was  ascertained  to  be  the 
stones  used  for  grinding  the  meal  and  flour.  The  stones  were  old,  con- 
stantly needing  repair,  large  cavities  frequently  occurring,  which  instead 
of  being  filled  up  with  cement  were  filled  with  common  lead.  The  attrition 
of  the  grinding  detached  minute  particles  of  lead,  and  the  lead  thus  becom- 
ing mixed  with  the  flour  and  meal  was  transformed  into  the  carbonate  by 
the  processes  of  fermentation  and  baking.4  These  are  only  a  few  of  the 
diverse  modes  in  which  lead  finds  its  way  into  the  alimentary  canal.  Its 
use  as  a  remedy  has  given  rise  to  colic  and  other  morbid  effects.  It  may 
be  introduced  through  the  skin,  although  doubtless  with  difficulty.  Prof. 
Lewis  Rogers,  of  Louisville,  has  informed  me  that  he  has  known  the  char- 
acteristic paralysis  called  wrist  drop,  fairly  attributable  to  the  long-con- 
tinued application,  to  the  hands  and  face,  of  a  cosmetic  containing  lead  ; 
and  my  colleague,  Prof.  Say  re,  has  reported  a  case  in  which  this  manifes- 
tation of  lead  poisoning  followed  the  use  of  the  article  known  as  "  bloom 
of  vouth."  I  have  known  a  case  in  which  phenomena  denoting  lead  poi- 
soning were  attributable  to  the  use,  for  a  long  period,  of  a  dressing  for  the 
hair  containing  the  acetate  of  lead.  Finally,  instances  of  lead-poisoning 
by  means  of  collyria  and  vaginal  injections  have  been  reported. 

The  diagnosis  of  lead  colic,  in  most  cases,  is  not  difficult.  If  the  occu- 
pation of  the  patient  involve  obvious  exposure  to  lead,  a  suspicion  of  the 
nature  of  the  affection  is,  of  course,  at  once  aroused  ;  but  this,  and  other 
manifestations  of  lead-poisoning  not  infrequently  occur  in  persons  who  are 
not  aware  of  any  such  exposure,  and  it  may  require  no  small  pains  to  dis- 
cover the  mode  in  which  the  poisoning  has  taken  place,  after  the  character 
of  the  affection  has  been  ascertained.  The  diagnostic  characters  of  lead 
colic  as  compared  with  those  of  ordinary  colic,  offer  points  of  difference 
which  enable  the  physician  to  discriminate  it  from  the  latter.  The  gradual 
development,  the  occurrence  of  remissions  much  more  frequently  than 

1  Article  by  E.  C.  Bidwell,  M.D.,  in  the  Ohio  Medical  Journal.  1821. 
*   Vide  appendix  to  translation  of  Tanqnerel'a  treatise,  and  Report  of  Horatio 
Adams,  M  D.,  in  Transactions  of  American  Medical  Association,  vol.  v. 

3  Vide  cas"  in  Western  Lancet,  Cincinnati,  communicated  by  Dr.  Edward  Mur- 
pliy,  of  Indiana. 

4  Philadelphia  Medical  News  and  Library,  July,  1866. 
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intermissions,  the  persistency  of  the  affection,  the  concurrence  of  pain  in 
the  back,  limbs,  and  sometimes  in  the  chest,  the  occurrence  of  nausea  and 
vomiting,  the  obstinacy  of  the  constipation,  and  frequently  dysuria,  char- 
acterize this  affection  when  contrasted  with  ordinary  colic.  Coexisting 
paralysis  in  some  cases,  especially  if  limited  to  the  extensor  muscles  of  the 
forearm,  strengthens  the  diagnosis.  Enteritis  and  peritonitis  are  excluded 
by  the  absence  of  symptoms  denoting  inflammation.  Enteralgia,  exclusive 
of  its  occurrence  in  connection  with  hysteria,  is  so  rare,  excepting  when 
produced  by  lead,  that  its  existence  is  strong  presumptive  evidence  of  this 
causation.  A  valuable  sign  was  indicated  by  Tanquerel  in  his  treatise  on 
Lead  Diseases,  published  in  Paris  in  1838,  and  its  diagnostic  importance 
enforced  by  Dr.  Henry  Brinton  in  a  paper  read  before  the  London  Medi- 
cal and  Chirurgical  Society  in  1840.  This  sign  consists  in  a  blue  or  slate 
discoloration  of  the  gums  at  their  junction  with  the  teeth.  The  blue  line 
on  the  gums  may  be  apparent  on  the  upper  or  lower  jaw  or  on  both.  It 
is  wanting  in  sections  where  teeth  have  been  lost.  It  is  most  marked  in 
proportion  as  the  teeth  are  incrusted  with  tartar,  and  in  persons  who 
neglect  cleanliness  in  this  situation.  The  discoloration  is  attributed  to 
the  formation  of  the  sulphuret  of  lead,  sulphuretted  hydrogen  being  evolved 
from  the  decomposition  of  particles  of  food  remaining  between  the  teeth 
and  beneath  the  margin  of  the  gums.  The  presence  of  the  lead  to  combine 
with  the  sulphuretted  hydrogen  may  be  readily  accounted  for,  if  it  be 
introduced,  as  is  usual,  into  the  system  through  the  mouth  either  with  the 
inspired  air  or  in  food  or  drink;  but  there  is  ground  for  the  belief  that 
sufficient  lead  may  be  eliminated  in  this  situation  to  account  for  the  sign. 
The  sign  is  not  present  in  all  cases.  Its  absence,  therefore,  is  not  proof 
that  lead  colic  does  not  exist.  Clinical  observation,  however,  shows  that 
the  sign  is  present  in  a  large  majority  of  cases.  It  is  found  frequently  to 
precede  the  development  of  colic  and  other  affections  dependent  on  lead- 
poisoning.  It  is  not  a  transient  sign,  but  is  apt  to  persist,  not  only  dur- 
ing the  continuance  of  the  affection,  but  for  some  time  afterward.  In  a 
diagnostic  point  of  view  it  is  highly  important,  and  the  gums  should  be 
examined  with  reference  to  it  whenever  lead-poisoning  is  suspected.  A 
chemical  analysis  of  the  urine  may  show  the  presence  of  lead  in  this  fluid. 
In  the  case  reported  by  Prof.  Sayre,  just  referred  to,  my  colleague,  Prof. 
Doremus,  obtained  from  the  urine  sufficient  lead  in  the  metallic  form  for 
clinical  illustration. 

The  treatment  of  lead  colic  embraces  palliative  and  curative  measures. 
The  pain  is  to  be  palliated  by  anodynes  given  by  the  mouth  or  rectum,  con- 
joined with  soothing  applications  to  the  abdomen,  as  in  cases  of  ordinary 
colic.  Chloroform  given  by  the  mouth  and  applied  over  the  abdomen  is 
stated  by  Aran  to  act  promptly  and  efficiently  in  relieving  the  pain.  If 
this  prove  ineffectual,  opium  in  some  form  will  be  required,  the  doses  and 
their  repetitions  to  be  graduated  by  the  intensity  and  persistence  of  the 
pain.  Relief  is  afforded  by  free  purgation,  and,  for  this  end,  saline,  or  such 
other  cathartics  as  the  stomach  will  best  support,  may  be  given,  and  their 
operation  aided  by  large  purgative  enemata.  The  obstinacy  of  the  consti- 
pation often  renders  it  difficult  to  procure  free  evacuations  from  the  bowels, 
and  active  cathartics  may  be  required.  Tanquerel  advocated  the  efficacy 
of  croton  oil,  a  drop  to  be  given  twice  daily.  He  regarded  active  purga- 
tion as  curative,  and  this  is  the  view  generally  held.  Drastic  purgatives 
entered  largely  into  the  complicated  treatment  instituted  by  monks  in  the 
hospital  La  Charite,  in  Paris,  in  the  beginning  of  the  17th  centurjr,  and, 
with  various  modifications,  continued  ever  since  in  that  hospital.  The 
employment  of  cathartics  may  be  useful  in  removing  lead  contained  in  the 
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contents  of  the  alimentary  canal.  The  warm  bath  is  useful  as  a  palliative, 
soothing  measure. 

Several  remedies  have  been  supposed  to  have  a  curative  efficacy  in  this 
affection.  Alumen  is  one  of  these.  Its  efficacy  was  advocated  especially 
by  Brachet,  in  a  prize  essay  on  the  subject  of  lead  colic,  who  stated  that 
he  treated  150  patients  with  this  remedy  more  successfully  than  by  opium 
and  purgatives.  From  one  to  two  drachms  of  alumen  were  administered 
during  the  day  in  a  ptisana  to  which  40  or  50  drops  of  laudanum  were 
added,  a  mild  aperient  given  on  the  third  day,  and  the  alumen  continued 
for  two  or  three  days  after  the  symptoms  of  the  affection  have  disappeared. 
Other  observers,  Briquet,  Tanquerel,  and  Grisolle,  have  not  met  with  a 
similar  success  from  the  alum  treatment.  Sulphuric  acid  has  been  advo- 
cated especially  by  Gendrin,  on  the  basis  of  remarkable  success  in  a  large 
number  of  cases.  A  drachrn  of  dilute  sulphuric  acid  in  a  quart  of  sweet- 
ened water  forms  a  pleasant  drink  resembling  lemonade,  and  this  may  be 
taken  in  the  twenty-four  hours.  Tanquerel  denied  the  efficacy  of  this 
remedy,  giving,  as  the  basis  of  his  denial,  the  results  of  its  trial  in  53 
cases.  The  success  of  Gendrin's  method,  however,  is  attested  by  Dr. 
Bennet,  who  was  a  pupil  and  house  physician  of  Gendrin  for  three  years.1 
The  prophylactic  efficacy  of  the  sulphuric  acid  lemonade  appears  to  have 
been  satisfactorily  proven  in  the  lead  works  at  Birmingham,  England.9 
Strychnia  or  nux  vomica  has  been  recommended  as  a  curative  remedy  by 
Huss,  Neligan,  and,  in  this  country,  by  Dr.  Bulklej',  and  the  late  Dr. 
Swett.8 

The  remedy  regarded  in  this  country  now,  and  of  late  years,  as  posses- 
sing most  curative  power,  is  the  iodide  of  potassium.  The  use  of  this 
remedy  as  a  curative  agent,  in  the  treatment  of  lead  diseases,  and  also 
those  due  to  the  presence  of  mercury  in  the  system,  dates  from  the  publi- 
cation, in  the  Annales  de  Ghimie  et  de  Physique,  in  1849,  of  a  paper  by 
Melsens.4  Assuming,  as  is  generally  believed,  and  as  facts  appear  to 
prove,  that  the  local  manifestations  of  lead-poisoning  are  due  to  the  pre- 
sence of  an  insoluble  compound  of  lead  in  the  tissues  of  the  affected  parts, 
Melsens  claims  for  the  iodide  of  potassium  the  power  of  effecting  the  libe- 
ration of  the  lead  and  its  elimination  from  the  system.  The  iodine  is  sup- 
posed to  combine  with  the  lead  in  the  tissues,  forming  a  soluble  compound 
which  passes  out  of  the  body  in  the  urine.  Chemical  examination  of  the 
intestines,  the  paralyzed  voluntary  muscles,  and  other  organs,  in  cases  of 
lead-poisoning,  has  shown  the  presence  of  lead  in  larger  quantity  than  is 
to  be  accounted  for  on  the  supposition  that  it  may  exist  in  the  body  in 
health.  The  examination  of  the  urine  in  cases  of  lead-poisoning  under 
treatment  with  the  iodide  of  potassium,  has  shown  the  presence  of  lead, 
its  absence  in  this  liquid  having  been  ascertained  prior  to  the  treatment.5 
Finally,  clinical  observation  appears  to  afford  proof  of  the  curative  efficacy 
of  this  treatment.  Further  evidence  of  the  latter,  consisting  in  the  results 
of  the  treatment  in  a  large  number  of  recorded  cases,  is  a  desideratum. 
With  reference  to  the  therapeutics  of  this,  as  of  other  affections,  knowl- 
edge of  its  natural  history  as  regards  termination  when  left  to  its  own 
course,  is  important.  Tanquerel,  in  his  valuable  treatise,  gave  the  results 

1  Appendix  to  Tanquerel's  Treatise,  by  Dana.  f  Op.  eit. 

•  Stillu's  Therapeutics,  vol.  ii.  p.  247. 

4  For  a  translation  of  this  paper  by  William  Budd,  M.  D.,  the  render  is  referred 
to  the  British  and  Foreign  Medico-Ohirurgical  Review,  January,  !*'>'•'•. 

5  For  facts  verifying  this  statement,  see  a  report  of  the  results  of  the  treatment 
with  the  iodide  of  potassium  in  23  cas'-s,  in  the  New  York  Hospital,  by  H.  S. 
Swift,  M.  D.,  New  York  Medical  Times,  February,  18.34. 
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in  31  cases  in  which  no  treatment  was  pursued  for  12  days  after  admis- 
sion into  hospital,  the  affection  having  existed  for  one  or  more  days  before 
admission.  Of  8  of  these  cases  in  which  the  colic  was  violent,  in  3  a 
spontaneous  cure  took  place  within  the  12  days,  viz.,  on  the  3d,  8th,  and 
llth  day.  Of  13  cases  in  which  the  colic  was  of  moderate  severity,  in  5 
a  spontaneous  cure  took  place  on  the  4th,  7th,  8th,  9th,  llth  day,  and  in 
1  on  the  13th  day.  Of  10  cases  in  which  the  colic  was  light,  in  6  a  spon- 
taneous cure  took  place  within  the  12  days. 

In  the  treatment  of  lead-poisoning  by  the  iodide  of  potassium,  Melsens 
enjoins  to  commence  with  moderate  doses,  and  to  increase  the  doses  gradu- 
ally. He  supposes  that  •  disturbance  may  arise  from  dissolving  the  lead 
out  of  the  tissues  rapidly.  Five  grains  may  be  given  three  times  daily  at 
first,  and  the  quantity  increased  to  a  drachm  per  diem,  if  the  remedy  oc- 
casion no  inconvenience. 

The  utility  of  the  warm  bath  as  a  palliative  measure  has  been  already 
referred  to.  It  may  perhaps  be  useful  in  promoting  the  elimination  of  lead 
through  the  skin.  It  is  useful  by  removing  from  the  skin  lead  which  comes 
into  contact  with  and  adheres  to  the  surface  in  persons  engaged  in  certain 
occupations.  The  sulphurated  or  sulphurous  bath  may  be  employed  for 
the  latter  object.  This  is  made  by  adding  four  ounces  of  the  sulphuret  of 
potassium  to  thirty  gallons  of  water  in  a  wooden  bathing-vessel.  The  use 
of  this  bath  renders  the  presence  of  lead  on  the  skin  apparent  by  the  pro- 
duction of  a  dark  discoloration  which  is  readily  removed  by  a  brush.  The 
blackness  is  marked  in  various  parts  of  the  body  in  painters  and  workmen 
employed  in  the  manufacture  of  the  preparations  of  lead  used  as  paints, 
especially  if  they  have  neglected  cleanliness ;  but  it  may  be  due  to  the 
presence  of  lead  eliminated  from  the  body  and  remaining  adherent  to  the 
surface.  The  bath  renders  the  lead  which  may  be  in  contact  with  the  skin 
inert,  and  it  is  useful  as  affording  evidence  that  the  surface  of  the  body  is 
entirely  free  from  lead,  whether  derived  from  without  or  eliminated. 

Prevention  of  the  continued  introduction  of  lead  into  the  system  is  an 
essential  part  of  the  management.  The  occupation  is  to  be  suspended  if 
it  involve  exposure ;  and  if  the  affection  be  renewed,  or  there  be  other 
manifestations  of  poisoning,  on  resuming  the  occupation,  it  should  be  ex- 
changed for  some  other.  If  the  source  of  the  poisoning  be  not  apparent, 
it  is  to  be  sought  for  until  found.  This  poison  is  one  which  gives  no  no- 
tice of  its  entrance  into  the  body,  and  no  manifestations  of  its  presence 
until  a  certain  amount  of  accumulation  has  taken  place.  The  affection 
under  consideration  is  but  one,  although  the  most  frequent,  of  the  forms 
of  disease  to  which  it  gives  rise.  There  is  reason  to  think  that  obscure 
and  indefinite  ailments  are  not  infrequently  produced  by  it  in  cases  in 
which  suspicion  of  the  cause  is  not  awakened,  and  the  liability  to  these, 
as  well  as  the  more  marked  effects,  from  the  use  of  water  conducted  in 
lead-pipes  and  various  other  sources,  some  of  which  have  been  enumerated, 
is  one  of  the  important  subjects  pertaining  to  public  health. 

The  protection  of  those  necessarily  exposed  to  an  atmosphere  more  or 
less  charged  with  lead,  or  to  contact  with  it,  is  also  an  important  subject. 
Much  may  be  done  to  prevent  its  introduction  by  attention  to  ventilation, 
clothing,  baths,  washing  the  mouth,  and  the  occasional  use  of  purgatives. 
Special  means  of  .protection,  such  as  the  application  of  moist  sponges  to 
the  mouth  and  nostrils,  or  the  use  of  masks,  under  certain  circumstances, 
may  be  important. 

After  recovery  from  the  colic,  an  anjBmic  condition,  with  general  de- 
bility, will  often  claim  appropriate  medicinal  and  hygienic  measures  of 
treatment. 
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COLIC  FROM  COPPER. 

Writers  have  described  a  form  of  colic  supposed  to  be  produced  by  the 
introduction  and  accumulation  of  copper  in  the  system,  and  the  term  me- 
tallic colic  has  been  used  to  embrace,  not  only  the  colic  due  to  lead,  but 
abdominal  pains,  with  other  symptoms,  attributed  to  copper,  mercury,  and 
arsenic.  The  diagnostic  features  of  so-called  copper  colic,  as  contrasted 
with  lead  colic,  have  been  considered  to  be  as  follows  :  Limitation  of  pain 
to  the  abdomen,  increase  of  pain  by  pressure,  enlargement  more  frequently 
than  retraction  of  the  abdomen,  diarrhoea  with  greenish  stools,  and  infre- 
quency  of  nausea  or  vomiting.  An  extended  and  careful  examination  of 
numerous  establishments  in  which  the  workmen  were  exposed  to  emana- 
tions from  and  contact  with  copper  in  various  modes,  conducted  by  Che- 
vallier  and  Boys  de  Loury,  in  Paris,  led  to  the  conclusion  that  such  an 
affection  as  colic  from  copper  does  not  exist.1  This  conclusion,  however, 
is  by  no  means  inconsistent  with  the  fact  that  copper  within  the  system 
exerts  a  deleterious  effect.  Arsenic  and  preparations  of  mercury,  taken 
in  quantities  sufficient  to  produce  the  phenomena  of  a  local  acrid  or  irri- 
tant poison,  give  rise  to  pains  which  may  resemble  those  of  colic.  Accu- 
mulating within  the  system,  these  minerals  occasion  certain  toxical  effects, 
but  they  do  not,  under  these  circumstances,  lead  to  abdominal  symptoms 
which  may  with  propriety  be  considered  as  an  individual  affection  under 
the  name  of  colic. 


CHAPTER   VIII. 

Sporadic  Cholera— Clinical  History— Pathological  Character— Causation— Diagnosis— Prognosis 
—Treatment.  Cholera  Infantum.  Epidemic  Cholera— Anatomical  Characters— Clinical  His- 
tory—Pathological Character— Causation— Diagnosis— Prognosis— Prevention— Treatment. 

OF  the  functional  affections  of  the  stomach  and  intestines,  enumerated 
in  a  preceding  chapter,  two  remain  to  be  considered,  viz.,  sporadic  and 
epidemic  cholera.  Cholera  infantum,  belonging  among  the  diseases  of 
children,  does  not  come  within  the  scope  of  this  work.  I  shall,  however, 
notice  it  briefly,  referring  the  reader,  for  a  fuller  consideration  of  it,  to 
works  devoted  to  the  diseases  of  children. 

Sporadic   Cholera. 

The  affection  called  cholera,  in  its  ordinary  form,  is  commonly  known 
as  cholera  morbus.  Aside  from  the  incongruity  of  associating  these  two 
words,  the  one  Latin  and  the  other  of  Greek  derivation,  there  is  no  good 
reason  for  appending  the  word  morbus,  which  expresses  no  more  than  is 
implied  in  the  name  of  any  affection,  viz.,  the  existence  of  disease.  The 
etymology  of  the  term  cholera  is  somewhat  doubtful,  but  it  is  supposed 
to  signify  a  flow  of  bile.  The  term  is  of  ancient  date,  and  was  introduced 
when  various  liquids  were  embraced  under  the  name  bile.  Not  only  is 

1  Vide  Nystcn's  Dictionaire  de  M  dccine,  etc.,  1858.  Also,  Yalleix,  op.  ft'/., 
torn.  v. 
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the  term  sanctioned  by  long  usage,  but  it  would  be  difficult,  with  our 
present  knowledge,  to  substitute  a  better  name  for  the  affection  under 
consideration.  The  term  sporadic  serves  to  distinguish  this  from  another 
affection,  known  as  cholera,  which  prevails  as  an  epidemic.  To  distinguish 
it  from  the  latter,  which  emanated  from  India,  it  is  sometimes  called 
by  French  writers,  European,  and  by  British  writers,  English  cholera. 
Writers  on  this  side  of  the  Atlantic  might,  with  equal  propriety,  call  it 
American  cholera,  since  it  is  sufficiently  common,  as  an  indigenous  affec- 
tion, in  America.  It  is  called  by  German  writers  cholera  nostras. 

CLINICAL  HISTORY. — An  attack  of  sporadic  cholera  is  often  abrupt, 
but,  in  some  cases,  is  preceded,  for  a  period  usually  brief,  rarely  longer  than 
a  few  hours,  by  a  sense  of  weight  or  uneasiness  referred  to  the  epigastrium, 
or  extending  more  or  less  over  the  abdomen,  with  nausea,  occasional  colic 
pains,  etc.  The  attack  occurs  much  oftener  in  the  night  than  in  the  day- 
time. It  is  ushered  in  by  vomiting,  which  is  speedily  followed  by  purging. 
Vomiting  and  purging,  occurring  in  quick  succession,  and  recurring  either 
simultaneously  or  in  close  alternation,  constitute  the  prominent,  distinc- 
tive, symptomatic  features  of  this  affection. 

The  evacuations  from  the  stomach  and  bowels  are  generally  abundant, 
and,  at  first,  consist  of  the  alimentary  and  fecal  contents.  Afterwards, 
liquid  is  vomited,  sometimes  in  large  quantity,  often  having  the  appear- 
ance and  taste  of  bile,  sometimes  acid,  and  sometimes  so  acrid  as  to  occa- 
sion a  scalding  sensation  in  the  throat.  In  like  manner,  the  dejections 
become  liquid,  and  occasion  frequently  a  burning  sensation  at  the  anus. 
The  acts  of  vomiting  and  purging  occur  suddenly  with  but  little  premo- 
nition. They  are  often  violent,  the  contents  of  the  stomach  and  bowels  being 
ejected  with  force.  The  acts  of  purging  are  preceded  and  accompanied 
by  colic  pains,  often  extremely  severe,  which  are  temporarily  relieved  by 
a  free  evacuation.  Severe  pains,  like  those  of  spasm  or  cramp,  often 
attend  the  acts  of  vomiting.  In  the  intervals  between  the  acts  of  vomiting, 
the  patient  usually  suffers  from  dryness  of  the  mouth  and  fauces  with 
urgent  thirst.  The  abdomen  may  be  at  first  voluminous,  but  after  re- 
peated acts  of  vomiting  and  purging,  it  becomes  contracted.  Tenderness 
over  the  abdomen  is  either  wanting  or  slight.  Spasm  of  the  abdominal 
muscles  sometimes  occurs,  causing  hard  bunches  or  knots  as  in  some  cases 
of  colic.  Hiccough  is  an  occasional  symptom. 

With  the  foregoing  local  symptoms  are  associated  anxiety,  restlessness, 
and  a  sense  of  exhaustion  proportionate  to  the  violence  and  duration  of 
the  attack.  The  pulse  is  more  or  less  accelerated,  small,  and  feeble.  The 
skin  is  cool  or  even  cold,  and  is  frequently  bathed  in  clammy  sweat.  The 
voice  is  feeble,  sometimes  altered  in  quality,  and  occasionally  there  is 
aphonia.  In  some  severe  cases  cramps  occur  in  the  feet,  the  calves  of  the 
legs,  and  in  other  situations.  These  add  greatly  to  the  suffering  of  the 
patient. 

The  affection  runs  a  rapid  course.  After  continuing  for  several  hours, 
the  acts  of  purging  and  vomiting  become  less  severe  and  occur  at  longer 
intervals,  the  pains,  etc.,  progressively  diminish,  until,  at  length,  all  the 
symptoms  disappear,  leaving  an  amount  of  fatigue  proportionate  to  the 
violence  and  duration  of  the  attack.  The  patient  usually  rapidly  recovers. 
It  is  remarkable  that  an  affection  involving  so  much  disorder  should  leave 
the  affected  organs  in  a  condition  to  resume  so  speeclity  the  exercise  of 
their  functions.  This  is  the  rule  as  regards  the  progress  and  termination 
of  the  affection,  even  if  its  course  be  not  arrested  by  remedial  interference. 
Exceptionally,  the  vomiting  and  purging  continue,  the  evacuations  from 


PATHOLOGICAL    CHARACTER — DIAGNOSIS.  485 

the  bowels  occur  involuntarily,  the  pulse  becomes  more  and  more  feeble. 
rold ness  of  the  surface  is  more  and  more  marked,  contraction  of  the 
features  takes  place ;  in  short,  the  patient  falls  into  a  state  of  collapse, 
and  dies  within  a  few  hours  from  the  date  of  the  attack.  This  unfavor- 
able course  is  extremely  rare.  I  cannot  recall  an  example  that  has  fallen 
under  my  observation,  exclusive  of  cases  occurring  in  infancy. 

PATHOLOGICAL  CHARACTER. — Sporadic  cholera  appears  to  combine  mor- 
bid conditions  belonging  to  other  functional  affections  of  the  alimentary 
canal.  In  a  certain  proportion  of  the  cases  considered  as  cases  of  cholera, 
the  symptoms  are  attributable  simply  to  indigestion.  Vomiting  and 
purging  denote,  in  these  cases,  the  coincidence  of  acute  dyspepsia  and 
crapulous  diarrhoea.  These  cases  are  usually  comparatively  mild,  and  the 
vomiting  and  purging  cease  as  soon  as  the  offending  contents  of  the 
stomach  and  bowels  are  expelled.  In  other  cases  something  more  than 
indigestion  is  involved  in  the  pathology.  The  evacuation  of  liquid,  often 
in  great  abundance,  shows  hyper-secretion  or  morbid  transudation  into 
the  stomach  and  intestines.  The  affection  then  combines  gastrorrhsea 
and  enterorrhoea.  In  some  cases  the  secretion  of  bile  would  seem  to  be 
increased,  but  it  is  difficult  to  estimate,  from  the  color  and  the  bitter 
taste  of  the  vomited  liquid,  the  relative  proportion  of  bile.  It  had  been 
common  to  suppose  that  in  this,  as  in  various  other  affections,  disorder 
of  the  liver  is  in  some  way  involved.  There  is  no  solid  foundation  for 
such  a  supposition ;  it  rests  on  conjecture  alone.  It  is  only  in  a  certain 
proportion  of  cases  that  the  bile  appears  to  be  secreted  in  morbid  quan- 
tity. The  limit  of  our  present  knowledge  of  the  pathological  character 
of  the  affection  is  reached  when  the  different  morbid  conditions  into  which 
it  is  resolvable  are  enumerated.  These  morbid  conditions,  or  elements 
of  the  affection,  are  indigestion,  irritation,  spasm  of  the  muscular  coat 
of  the  stomach  and  intestines,  enteralgia,  morbid  gastric  and  intestinal 
transudation,  and,  perhaps,  in  some  cases,  hyper-secretion  of  bile.  By 
German  authors  the  affection  is  considered  as  a  variety  of  gastrointestinal 
catarrh. 

CAUSATION. — oporadic  cholera  is  not  peculiar  to  any  country,  but  is  of 
more  frequent  occurrence  in  warm  than  cold  climates.  In  cold  and  tem- 
perate latitudes  it  occurs  very  rarely  except  during  the  summer  and  au- 
tumnal months.  An  elevated  temperature  is  thus  involved  in  its  causation, 
either  by  contributing  to  the  development  of  causes,  or  by  rendering  the 
system  more  prone  to  be  affected  by  them.  The  affection  occurs  oftener 
in  childhood,  youth,  and  middle  age  than  in  advanced  life,  and  oftener  in 
males  than  females.  Frequently  an  attack  seems  to  be  attributable  to  the 
ingestion  of  particular  articles  of  food  or  drink.  Uncooked  vegetables, 
fruits,  ices,  etc.,  are  often  supposed  to  stand  in  a  causative  relation  to  it. 
An  attack  may  follow  the  arrest  of  digestion  from  various  causes.  In 
some  cases,  as  already  stated,  the  affection  is  apparently  due  to  indigestion 
alone.  It  is  probable  that,  exclusive  of  these  cases,  the  affection  involves 
a  special  cause,  the  nature  and  source  of  which  are  unknown. 

DIAGNOSIS — The  diagnostic  features  of  an  attack  of  sporadic  cholera 
are  so  strongly  marked  that  little  need  be  said  under  this  head.  Yet 
there  is  some  liability  to  errors  of  diagnosis.  I  have  known  a  case  of 
acute  peritonitis,  accompanied  by  vomiting  and  purging,  to  be  considered 
as  a  case  of  cholera,  the  luitmv  of  the  disease  not  being  discovered  until 
the  autopsy  was  made.  It  is  extremely  rare  for  vomiting  and  purging  to 
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have  sufficient  prominence,  early  in  peritonitis,  to  lead  to  this  error.  The 
diagnostic  marks  of  peritonitis,  however,  which  will  be  considered  in  the 
next  chapter,  should  always  be  sought  after  in  cases  of  apparent  cholera. 
The  chief  liability  to  error  in  diagnosis  relates  to  cases  of  poisoning  from 
the  ingestion  of  acrid  or  corrosive  substances.  It  is  important  to  dis- 
criminate these  cases  from  cholera,  with  a  view  to  antidotal  treatment, 
prognosis,  and  medico-legal  considerations.  The  following  are  the  differ- 
ential points  :  The  acrid  or  corrosive  poisons  occasion  vomiting  which 
continues  for  some  time  before  diarrhoea  occurs,  whereas  in  cholera  the 
purging  is  simultaneous  with  or  follows  quickly  the  vomiting.  Moreover, 
the  vomiting  in  cases  of  poisoning  is  out  of  proportion  to  the  diarrhoea. 
The  symptoms  in  cases  of  poisoning  denote  a  condition  of  greater  gravity ; 
the  pulse  is  more  frequent  and  smaller,  the  expression  is  more  haggard, 
etc.,  than  in  the  majority  of  the  cases  of  cholera.  Redness  or  charring 
of  the  mouth  and  throat  distinguishes  certain  cases  of  poisoning.  There 
is  marked  tenderness  over  the  stomach  in  cases  of  poisoning,  and  more 
constant,  excruciating  pain  in  this  situation,  in  the  intervals  between  the 
acts  of  vomiting — in  short,  the  symptoms  of  gastritis  are  present.  The 
matter  vomited  is  more  apt  to  be  bloody.  Finally,  in  cases  of  poisoning 
the  symptoms  are  developed  directly  after  a  meal,  or  the  ingestion  of 
something  containing  the  poison. 

PROGNOSIS — As  already  stated  under  the  head  of  the  clinical  history, 
this  affection  in  the  vast  majority  of  cases  intrinsically  tends  to  recovery. 
A  fatal  termination  is  a  rare  exception  to  the  rule ;  yet  the  fact  that  the 
termination  is  sometimes  fatal  is  to  be  borne  in  mind  and  should  enforce 
prompt  and  effective  measures  of  treatment.  Occurring  in  persons  already 
affected  with  some  important  disease,  the  prognosis  is,  of  course,  not  so 
favorable  as  when  healthy  subjects  are  attacked. 

TREATMENT. — In  the  treatment  of  sporadic  cholera,  the  first  point  is  to 
ascertain  whether  the  matters  vomited  have  contained  ingesta  in  more  or 
less  abundance.  If  not,  and  there  be  reason  to  suppose  that  the  stomach 
contains  undigested  aliment,  a  mild  emetic  may  be  given.  Almost  in- 
variably, however,  the  contents  of  the  stomach  are  expelled  with  the  first 
acts  of  vomiting,  and,  as  an  emetic  is  indicated  for  no  other  object,  it  is 
very  rarely  called  for.  In  my  own  experience  I  have  not  prescribed  an 
emetic  in  this  affection  for  the  last  twenty  or  more  years.  The  next  object 
is  to  arrest  the  vomiting  and  purging,  together  with  the  pain,  etc.,  by  the 
employment  of  some  form  of  opiate  in  doses  sufficient  to  effect  this  object. 
In  the  vast  majority  of  cases,  this  object  may  be  speedily  effected.  The 
form  of  opiate  should  be  chosen  with  reference  to  promptness  of  action 
and  its  being  retained.  Laudanum,  the  black  drop,  and  an  aqueous  solu- 
tion of  opium  are  well  suited  to  the  management  of  this  affection,  but 
Majendie's  solution,  or  a  salt  of  morphia  placed  dry  upon  the  tongue,  is, 
in  general,  the  best  form.  A  full  dose — half  a  grain  of  a  salt  of  morphia, 
or  an  equivalent  dose  of  any  other  preparation,  to  an  adult — should  be 
given  directly  after  an  act  of  vomiting.  The  first  dose  will  perhaps  be 
immediately  rejected ;  if  so,  a  second  should  be  at  once  given.  If  a 
second  and  third  dose  be  instantly  or  quickly  rejected,  the  administration 
by  the  mouth  should  be  abandoned,  and  from  one  to  two  drachms  of  lau- 
danum, or  an  equivalent  dose  of  some  other  preparation,  may  be  given  in 
a  little  thin  starch  or  mucilage  per  enema.  The  enema  should  be  given 
directly  after  an  evacuation,  and  the  patient  should  be  instructed  to  resist 
as  long  as  possible  the  inclination  to  expel  it.  If  the  first  enema  be 
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quickly  rejected,  a  second  and  a  third  may  be  given.  If  the  attempt  to 
a  I  minister  the  opiate  by  the  mouth  and  rectum  fail,  the  hypodermic  in- 
jection may  be  resorted  to.  In  whatever  way  the  remedy  be  introduced, 
it  is  to  be  repeated  after  an  interval  of  from  half  an  hour  to  an  hour, 
until  the  vomiting  and  purging  are  arrested,  the  effects  of  each  dose  being 
cMivfiilly  watched,  and  the  intervals  being  sufficiently  long  to  avoid  any 
risk  of  inducing  narcotism. 

An  important  part  of  the  treatment  is  withholding  from  the  patient 
liquids.  His  intense  thirst  leads  him  to  drink  largely  between  the  acts  of 
vomiting,  and  this  tends  to  prolong  the  affection.  He  should  be  restricted 
to  a  tablespoonful  of  ice  water  at  short  intervals,  or,  what  is  better,  to 
small  pieces  of  ice  which  may  be  taken  frequently  and  allowed  to  dissolve 
in  the  mouth.  Strict  compliance  with  injunctions  on  the  score  of  drink 
is  essential  to  the  prompt  success  of  the  treatment.  If  there  be  great 
prostration,  a  little  spirit  and  water  may  be  taken,  if  retained,  at  short 
intervals. 

In  my  experience  this  method  of  treating  sporadic  cholera  has  proved 
uniformly  successful,  and  complete  relief  may  generally  be  expected  within 
an  hour.  No  apprehension  need  be  entertained  with  respect  to  the  sudden 
cessation  of  the  vomiting  and  purging;  the  more  quickly  the  arrest  is 
made,  the  better,  after  a  free  evacuation  of  the  stomach  and  bowels. 
Mercury  is,  to  say  the  least,  superfluous.  The  success  of  treatment  with- 
out it  is  all  that  could  be  desired. 

Care  as  regards  diet  is  alone  required,  in  most  cases,  after  the  affection 
is  arrested. 

I  do  not  deem  it  necessary  to  consider  other  methods  of  treatment,  since 
the  success  of  the  plan  just  stated  is,  so  far  as  my  experience  goes,  uni- 
form and  immediate.  The  only  objection  to  the  plan  is,  that  some  persons 
are  unpleasantly  affected  by  opium,  and,  after  the  affection  is  arrested, 
the  effects  of  the  remedy  may  be  more  or  less  annoj- ing  for  a  time.  This 
objection  has  not  much  weight,  since  the  after-effects  of  opiates,  however 
distressing,  occasion  far  less  suffering  than  the  continuance  of  cholera. 
But  they  who  frequently  experience  annoyance  after  the  use  of  opium, 
under  certain  circumstances  take  it  without  inconvenience,  and  I  have 
been  led  to  observe  that  the  after-effects  are  apt  to  be  slight  or  wanting 
when  opium  is  given,  in  this  affection,  to  patients  who  usually  suffer  from 
these  effects. 

Cholera   Infantum. 

The  name  cholera  infantum,  or  the  more  popular  phrase  summer  com- 
plaint, is  supposed,  by  some,  to  denote  an  affection  peculiar  to  this  country. 
The  morbid  phenomena,  however,  considered  by  American  writers  as  be- 
longing to  this  affection  are  described  in  European  works  under  other 
names.  Cruveilhier  enumerates  many  of  the  symptoms  as  occurring  in 
cases  in  which  gelatin ifonn  softening  of  the  stomach  is  found  after  death,  a 
form  of  softening  already  referred  to,  which  is  probably  due  to  the  action 
of  the  gastric  juice  post-mortem.1  British  writers  on  diseases  of  children 
generally  describe  the  symptomatic  phenomena  under  the  head  of  diar- 
rhoea. Weaning  brash,  watery  gripes,  and  choleric  fever  of  children,  are 
names  under  which  these  phenomena  have  been  described  by  Cheyne, 
Armstrong,  and  Copland.  By  some  French  writers  they  have  been  de- 
scribed as  belonging  to  colo-enteritis,  follicular  enteritis,  choleriform  diar- 

1  Vide  page  403. 
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rhoea  of  children,  and  gastro-intestinal  catarrh.    German  authors  consider 
the  affection  as  incidental  to  gastro-intestinal  catarrh. 

As  commonly  used  in  this  country,  the  term  cholera  infuntum,  or  sum- 
mer complaint,  embraces  different  pathological  conditions,  in  fact,  distinct 
affections,  occurring  in  children  under  two  years  of  age.  These  different 
conditions,  however,  may  be  developed  at  different  periods  in  the  same 
case.  In  certain  cases  the  symptoms  closely  resemble  those  of  the  spora- 
dic cholera  of  adults.  A  child  is  seized  with  vomiting  and  purging,  the 
latter  usually  occurring  first ;  the  acts  of  vomiting  and  purging  are  vio- 
lent and  frequently  repeated  ;  after  the  contents  of  the  stomach  and  bowels 
are  expelled,  the  evacuations  consist  of  secreted  or  transuded  liquid  in 
more  or  less  abundance.  The  attack  may  cease  or  be  arrested  and  re- 
covery speedily  ensue,  as  in  cases  of  the  sporadic  cholera  of  adults ;  but 
this  favorable  course  does  not  obtain  so  generally  in  children  as  in 
adults.  If  the  course  be  unfavorable,  the  vomiting  and  purging  continue; 
the  child  is  tormented  with  thirst,  but  everything  is  rejected  from  the 
stomach ;  great  prostration  ensues ;  collapse  follows,  and  death  takes 
place  in  one,  two,  or  three  days.  The  fatal  result  may  be  preceded  by 
convulsions  and  coma.  In  some  cases  the  violent  symptoms  of  cholera 
cease,  and  the  attack  eventuates  in  a  chronic  affection,  accompanied  by 
diarrhoea  and  occasional  vomiting. 

In  other  cases,  the  affection  is  gastro-intestinal  indigestion.  These  are 
characterized  by  diarrhoea,  the  dejections  being  lienteric  and  watety. 
Vomiting  occurs  only  occasional^,  and  is  an  accidental  symptom.  It  may 
even  not  occur  at  all.  The  diarrhoea  is  more  or  less  persisting,  the  dis- 
charges being  often  green  in  color,  an  appearance  which  Golding  Bird, 
and,  more  recently,  Dr.  J.  Lewis  Smith,  have  shown  not  to  depend  on 
vitiated  bile ;!  the  appetite  is  impaired  or  lost ;  colic  pains  are  apt  to  be 
troublesome;  the  child  progressively  wastes,  and  death  may  take  place 
from  inanition.  In  another  class  of  cases,  the  affection  is  either  enteritis 
or  entero-colitis.  The  dejections  in  these  cases  contain  gelatinous  or 
stringy  mucus,  which  is  not  infrequently  tinged  or  streaked  with  blood. 
Febrile  movement,  with  remissions,  occurs  in  these  cases.  There  is  more 
or  less  abdominal  tenderness  and  pain.  Vomiting  may  be  prominent  as 
a  symptom,  or  it  occurs  only  occasionally.  Progressive  emaciation  and 
debility  mark  the  unfavorable  progress  of  this  affection.  Head  symptoms 
are  often  developed  in  its  course.  The  child  becomes  dull  and  somnolent, 
lies  with  the  eyelids  partially  closed,  and  frequently  rolling  the  head  from 
side  to  side.  Convulsions  and  coma  may  occur  before  death.  After  death, 
an  examination  reveals  the  evidences  of  inflammation  of  the  mucous  mem- 
brane of  the  small,  and,  perhaps,  also,  of  the  large  intestine,  the  follicles 
being  especially  involved.  Enteritis  or  entero-colitis  is  liable  to  become 
developed  in  the  cases  which,  at  first,  appear  to  be  cases  of  diarrhoea 
dependent  merely  on  indigestion.  In  still  another  class  of  cases  the 
symptoms  and  the  appearances  after  death  denote  the  existence  and  limi- 
tation of  inflammation  to  the  large  intestine. 

Under  the  name  cholera  infantum,  then,  are  commonly  embraced  cnses 
of  sporadic  cholera,  diarrhoea  from  indigestion,  enteritis,  colo-enteritis, 
and  dysentery.  The  head  symptoms  which  are  apt  to  be  developed  in 

1  Vide  article  by  Dr.  Smith  in  the  American  Medical  Times,  Sept.  20,  18(52.  Dr. 
Smith  in  this  article  states,  as  a  conclusion  drawn  from  87autopsical  examinations, 
that  there  is  no  evidence  of  congestion,  torpidity,  hyper-activity,  or  perverted  secre- 
tory action  of  the  liver  in  cases  of  cholera  infantum  or  summer  complaint.  Vide, 
also,  Smith  on  the  Diseases  of  Children. 
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unfavorable  cases  of  each  of  these  affections  in  the  young  child,  were 
formerly  attributed  to  inflammation  of  the  meninges  of  the  brain.  They 
were  supposed  to  denote  a  metastasis  to  the  head.  The  attention  of  the 
profession  was  culled  to  the  incorrectness  of  these  pathological  views  by 
the  writings  of  Gooch  and  Marshall  Hall.  It  is  not  easy  to  say  precisely 
what  the  morbid  condition  is,  but  it  is  not  inflammation,  and  it  is  depend- 
ent upon  the  exhaustion  produced  by  the  abdominal  affection.  It  is  some- 
times distinguished  as  the  hydreucephaloid  condition.  Softening  and 
injection  of  the  cerebral  tissue  were  found  by  Dr.  Hallowell  in  cases  in 
which  coma  and  convulsions  preceded  death,  but  there  was  no  evidence 
that  these  changes  were  due  to  inflammation.1 

The  affections  embraced  under  the  name  cholera  infantum  are  not,  as 
already  stated,  peculiar  to  America,  but  they  doubtless  prevail  to  a  much 
greater  extent  in  certain  parts  of  this  country  than  in  Europe,  owing, 
probably,  in  a  great  measure,  to  the  heat  in  the  summer  months  being 
greater  here  than  abroad.  The  causation  has  relation  to  elevation  of 
temperature  ;  the  affections  prevail  almost  exclusively  during  the  months 
of  June,  July,  August,  and  September.  Something  more  than  temperature 
is  concerned  in  their  production,  for  they  are  almost  limited  to  cities  and 
large  towns,  and  are  more  prevalent  in  the  Northern  and  Middle  than  in 
the  Southern  States.  Children  of  the  poorer  classes,  in  insalubrious 
situations,  living  in  crowded  dwellings,  are  more  liable  to  be  affected,  but 
the  children  of  those  in  easy  circumstances,  and  of  the  wealthy,  by  no 
means  escape.  The  irritation  of  dentition  and  the  change  of  diet  after 
weaning,  doubtless,  render  the  system  more  liable  to  be  affected.  Infants 
brought  up  by  hand  are  especially  subject  to  these  affections.  The  diet 
of  the  child,  after  weaning,  has  much  to  do,  if  not  with  the  causation  of 
these  affections,  at  least  with  the  ability  of  the  system  to  resist  and  over- 
come them.  Restriction  to  insufficient  articles  of  nourishment,  such  as 
arrowroot  and  gelatin,  is  one  source  of  innutrition  in  infancy,  but  there 
is  reason  to  believe  that  infant  mortality  in  cities  is  attributable,  in  no 
small  measure,  to  the  use  of  diluted,  sophisticated,  and  artificial  milk. 
The  importance  of  undiluted  milk  from  a  pure  source  to  the  welfare  of 
children  is  far  from  being  generally  appreciated.  The  quality  of  milk  is 
comparatively  of  little  consequence  after  childhood,  because  it  then  usually 
enters  but  little  into  the  diet,  but,  as  the  chief  reliance  is  upon  milk  in 
infancy,  its  purity  is  then  of  the  utmost  importance.2 

The  general  principles  which  should  govern  the  management  of  the  same 
affections  after  the  period  of  early  childhood,  are  applicable  to  the  differ- 
ent forms  of  disease  embraced  under  the  head  of  cholera  infantum,  with 
certain  modifications  which  will  be  here  referred  to  very  briefly.  The 
treatment,  in  the  first 'place,  will  have  reference  to  the  form  of  cholera 
infantum  which  is  presented.  In  the  acute  form,  resembling  the  cholera 
of  adults,  in  which  there  is  a  liability  to  a  rapidly  fatal  termination  by 
exhaustion  from  loss  of  fluids,  the  patient  falling  into  a  state  of  collapse, 
the  indications  are  to  arrest  the  vomiting  and  purging,  to  restore  warmth 

1  Vide  paper  in  American  Journal  of  Medical  Sciences,  July,  1847. 

8  It  is  almost  impossible  to  impress  on  the  public  mind  certain  important  facts  as 
a  basis  of  sanitary  reforms.  The  following  quotation  from  the  appendix  to  Pereira 
on  Diet,  written  by  the  American  Editor,  Prof.  Charles  A.  Lee,  twenty -five  years 
ago,  is  as  pertinent  now  as  then:  "We  have  inspectors  of  flour,  of  leather,  of 
tobacco,  of  meat,  fresh  and  salted,  offish,  and  almost  every  article  of  merchandise, 
but  for  milk,  which  is  the  chief  source  of  sustenance  to  the  young,  no  inspection 
is  provided  ;  and  to  judge  from  the  apathy  hitherto  displayed  iu  relation  to  it,  we 
have  no  good  reason  to  expect  such  a  salutary  regulation." 
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to  the  surface  by  the  application  of  dry  heat,  mustard-water,  and  the 
warm  bath,  and  to  sustain  the  powers  of  the  system  by  stimulants  and 
nourishment.  Exclusive  of  this  form,  the  affections  do  not  occur  with  a 
sudden  and  violent  attack,  but,  as  a  rule,  are  developed  gradually  and 
tend  to  become  chronic.  They  occur  when  the  system  is  reduced  by  den- 
tition together  with  the  change  of  diet  incident  to  weaning.  The  use  of 
opium  cannot  be  resorted  to  in  any  of  the  affections  as  efficiently  as  when 
they  occur  after  childhood.  It  is  a  maxim  applicable  to  all  the  diseases 
of  infants,  that  opiates  are  to  be  given  with  great  circumspection.  Keep- 
ing in  view  these  considerations,  the  treatment  will  relate,  in  the  first 
place,  to  the  relief  of  vomiting  and  diarrhoea.  Measures  for  the  relief  of 
vomiting  are  a  sinapism  to  the  epigastrium,  creasote,  which,  in  doses  of 
a'  sixth  or  an  eighth  of  a  drop  in  mucilage,  repeated  after  each  act  of 
vomiting,  sometimes  acts  like  a  charm ;  the  subcarbonate  of  bismuth  in 
doses  of  from  10  to  30  grains ;  small  doses  of  calomel  with  chalk,  chloro- 
form, and  hydrocyanic  acid.  With  reference  to  this  symptom,  a  careful 
regulation  of  the  ingesta  is  requisite,  and  milk  with  lime-water,  given  in 
small  quantity  at  a  time,  will  often  be  retained  when  other  articles  of 
nutriment  are  rejected. 

With  reference  to  the  diarrhoea,  occasionally  a  laxative  is  useful,  and  a 
few  grains  of  calomel  or  blue  mass  followed  by  the  syrup  of  rhubarb,  are 
well  adapted  for  this  purpose.  There  are  no  indications  for  mercury  ex- 
cept as  a  remedy  for  vomiting,  and  an  occasional  laxative  remedy,  the 
convenience  of  its  administration  being  perhaps  its  chief  recommendation 
in  cases  of  young  children.  Opium  in  some  form,  with  due  circumspec- 
tion, is  to  be  employed.  It  is  most  efficient  when  given  by  enema,  pro- 
vided it  be  administered  with  proper  care  and  retained.  If  given  by  the 
mouth,  the  Dover's  powder  is  an  eligible  preparation.  If  the  dejections 
denote  acidity,  chalk,  in  powder  or  mixture,  or  lime-water,  is  indicated. 
The  mineral  and  vegetable  astringents  are  highly  important.  Of  the 
mineral  astringents,  the  most  efficient  are,  bismuth,  lead,  and  the  persul- 
phate or  pernitrate  of  iron.  The  nitrate  of  silver  is  highly  recommended 
by  Rilliet  and  Trousseau.  Of  the  vegetable  astringents,  krameria, 
tannic  acid,  kino,  catechu,  haematoxylon,  geranium,  and  rubus  villosus, 
are  articles  from  which  a  selection  may  be  made,  or  which  may  be  tried 
in  succession. 

Attention  to  diet  and  regimen  is  of  prime  importance.  Many  children, 
there  is  reason  to  believe,  die  with  these  affections  from  an  insufficiency 
of  nutriment.  Pure  milk  is  the  most  appropriate  article  of  food.  It  may 
be  rendered  more  nutritious  by  the  addition  of  boiled  flour,  powdered 
biscuit,  or  other  farinaceous  preparations.  Gelatin  and  arrowroot,  or 
other  amylaceous  substances,  are  inadequately  nutritious.  The  essence 
of  meat  and  strong  broths  are  often  taken  with  avidity  by  very  young 
children,  and  the  desire  for  them  should  be  indulged  and  encouraged. 
This  remark  is  also  applicable  to  broiled  tender  meats  taken  in  a  solid 
form.  Within  the  past  few  years,  the  use  of  raw  meat,  introduced  by  a 
Russian  physician,  Weisse,  has  been  highly  recommended  by  Trousseau 
and  others,  as  a  form  of  diet  adapted  to  the  affections  under  considera- 
tion, and  observation  shows  that  it  is  frequently  taken  with  relish.  M  v 
late  colleague,  Prof.  Elliot,  advocated  strongly  this  form  of  diet  in  these 
affections.  Tender  beef  is  to  be  preferred,  but  mutton  and  chicken  are 
sometimes  more  acceptable  to  the  patient.  The  meat  is  to  be  finely 
hashed,  and  may  be  given  in  this  way,  or  it  may  be  made  into  a  kind  of 
puree,  by  being  reduced  to  a  pulp  in  a  mortar  and  pressed  through  a  fine 
sieve,  so  as  to  separate  the  vessels  and  areolar  tissue.  If  the  child  mani- 
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l'.->i  an  aversion  to  it  as  thus  prepared,  the  hashed  meat,  or  pulp,  may  he 
rendered  palatahle  by  the  addition  of  salt,  sugar,  or  some  kind  of  pre- 
serve, or  it  may  be  added  to  a  broth  made  with  sago  or  tapioca.1  My  own 
experience,  as  regards  the  use  of  raw  meat,  is  too  limited  to  serve  as  the 
basis  of  an  opinion,  but  I  have  had  considerable  opportunity  of  observing 
the  value  of  cooked  solid  animal  food,  and  I  cannot  avoid  the  suspicion 
that  the  latter  is  generally  more  acceptable,  equally  digestible,  and  not 
less  nutritious.  The  liability  to  ta^nia,  as  a  result  of  eating  uncooked 
meat,  is  not  to  be  overlooked.  Trousseau  states  that  this  occurred  twice 
in  a  case  under  his  observation.  Weisse,  who  introduced  this  mode  of 
alimentation,  states  that  the  production  of  taenia  has  been  repeatedly 
observed  in  St.  Petersburg." 

As  regards  the  administration  of  different  kinds  of  food,  the  quantity 
given  at  a  time  is  to  be  graduated  by  the  ability  of  the  stomach  to  retain 
and  digest  it ;  and  this  is  the  only  rule  of  limitation.  Trousseau  states 
that  for  some  days  after  commencing  the  use  of  raw  meat,  it  may  be 
found  undigested  in  the  stools,  but,  at  length,  the  digestion  of  it  becomes 
complete.  It  is  of  vast  importance  for  the  physician  not  to  deem  it  too 
trivial  to  enter  into  full  and  minute  directions  with  respect  to  the  details 
of  nourishment.  He  should  bear  in  mind  that  children  often  die  from 
innutrition  through  the  apprehensions  and  ignorance  of  nurses  and 
mothers. 

In  conjunction  with  diet,  alcoholic  stimulants  are  highly  useful.  A  few 
drops  of  brandy,  or  some  kind  of  spirit,  may  be  given,  at  short  intervals, 
with  advantage.  The  preparation  known  as  Calisaya  cordial  or  elixir  is 
well  suited  to  children,  combining  a  tonic  and  stimulant  in  a  form  agree- 
able to  the  taste.  The  need  of  a  stimulant  is  shown  frequently  by  the 
avidity  with  which  children  take  it  in  these  affections. 

Finally,  removal  from  the  city,  either  to  a  situation  on  the  seaboard  or 
to  a  salubrious  point  inland,  is  the  most  efficient  of  all  curative  means. 
This  measure,  if  not  deferred  too  long,  rarely  fails.  If  other  measures  be 
not  speedily  successful,  this,  whenever  practicable,  should  be  resorted  to 
without  delay.  If  it  be  not  practicable,  the  child  should  be  in  the  open 
air  as  much  as  possible,  and  should  be  carried  daily  as  far  from  home  as 
convenient,  in  order  in  this  way  to  secure  a  change  of  air. 

The  head  symptoms  referred  to  in  the  brief  notice  of  the  clinical  history 
claim  sustaining  measures — stimulants  and  nourishment — conjoined  with 
mild  revulsives. 

In  these  affections,  hope  of  recovery  need  not  be  relinquished  under  an 
assemblage  of  symptoms  which  may  seem  to  render  the  prognosis  as  un- 
favorable as  possible.  Patients  sometimes  recover  after  lingering  for  a 
long  time  on  the  verge  of  the  grave.  The  reason  is,  the  affections,  when 
they  prove  fatal,  do  not  necessarily  involve  incurable  lesions  of  structure, 
but  a  fatal  result  is  due  to  protracted  irritation,  exhaustion,  and  innu- 
trition. 

Epidemic  Cholera. 

The  term  epidemic  cholera  is  selected  as  the  one  most  frequently  used 
and  the  most  convenient  to  designate  a  disease  which  has  received  a  great 
variety  of  names,  such  as  Indian,  Oriental,  and  Asiatic  cholera,  cholera 
asphyxia,  spasmodic  cholera,  malignant,  pestilential  cholera,  etc.  etc. 
The  etymology  of  the  word  cholera,  it  is  true,  is  singularly  inappropriate, 

'  Vida  Trousseau  :  Cliniqne  Medical'1,  tome  second. 

2  Traite  ik'S  Entozoaiivs,  par  Davainc,  Paris,  1860,  page  01. 
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accepting  the  derivation  which  signifies  a  flow  of  bile ;  but  our  present 
knowledge  does  not  warrant  a  name  expressive  of  the  pathological  cha- 
racter of  the  disease.  Moreover,  it  is  to  be  presumed  that  the  disease  is 
not  essentially  the  same  as  sporadic  cholera ;  the  two  are  not  merely  dif- 
ferent varieties  of  one  disease,  but  they  are  distinct  individual  affections, 
having  certain  prominent  symptoms  in  common,  but  differing  in  essential 
points  relating  to  clinical  history,  pathological  character,  causation,  and 
prognosis. 

For  an  account  of  the  prevalence  of  this  remarkable  epidemic  in  dif- 
ferent countries  at  different  epochs,  the  reader  is  referred  to  other  works.1 
Suffice  it  to  say  that  the  disease  appears  to  be  indigenous  in  India,  and 
to  have  existed  there,  both  as  a  sporadic  and  epidemic  affection,  for  a  long 
period.  In  other  parts  of  the  world  it  has  made  brief  visitations  solely 
as  an  epidemic.  In  1817  it  commenced  its  march  from  Bengal,  and  during 
the  following  15  years  it  traversed  nearly  the  whole  of  the  known  world. 
It  prevailed  in  different  parts  of  the  American  Continent  for  the  first 
time  in  1832,  and  again  1834.  It  began  its  march  a  second  time  from 
India  in  1847,  and  again  traversed  the  greater  portion  of  the  globe,  pre- 
vailing in  the  United  States  in  1849,  '50,  '51,  and  '52.  Commeneing 
again  its  march  over  the  globe  in  1864,  it  reached  this  country  in  1866 
and  during  this  and  the  following  year  it  prevailed  in  many  of  the  large 
towns  in  the  different  States  of  the  Union.  It  may  be  proper  to  add  that 
my  opportunities  for  observing  the  disease  in  1849  and  1852  were  ample. 
During  these  years  I  treated,  in  hospital  and  private  practice,  about  200 
cases,  recording,  at  the  bedside,  the  histories  in  about  90  cases.  A  few 
cases  came  under  my  observation  in  1866  and  1867. 

ANATOMICAL  CHARACTERS. — Epidemic  cholera  has  no  constant,  appre- 
ciable, anatomical  characters  which  appear  to  be  commensurate  with  the 
gravity  of  the  disease.  The  morbid  appearances  after  death  do  not  afford 
an  adequate  explanation  of  the  symptomatic  phenomena,  nor  do  they 
elucidate  the  pathology  of  the  disease. 

The  mucous  membrane  of  the  stomach  and  intestines  present,  frequently, 
more  or  less  alteration  in  color,  due  to  submucous  congestion.  The  color 
is  a  rose  or  livid  red.  But  in  some  cases  it  presents  a  white,  blanched 
appearance.  Ecchymoses  are  occasionally  observed.  The  mucous  sur- 
face is  covered  with  a  viscid  albuminous  layer  containing  disintegrated 
epithelium.  The  mucous  membrane  of  the  stomach,  especially  in  the  large 
cul-de-sac,  is  frequently  softened.  It  gives  an  alkaline,  instead  of  the 
normal  acid,  reaction.  Microscopical  examination  shows  the  membrane 
of  the  stomach  and  intestines  to  be  more  or  less  denuded  of  epithelium. 
Of  the  lesions  found,  the  absence  of  gastric  and  intestinal  epithelium  is 
most  entitled  to  be  considered  in  the  light  of  an  anatomical  characteristic 
of  the  disease.  This  lesion  is  by  some  considered  as  occurring  prior  to 
the  gastro-intestinal  transudation  and  sustaining  to  the  latter  a  causative 
relation ;  by  others  it  is  regarded  as  secondary  to  the  transudation.  The 
isolated  glands  or  follicles  are  often  abnormally  large,  and,  in  a  certain 
proportion  of  cases,  also  the  Peyerian  patches.  Small  vesicles  containing 
a  serous-like  liquid  have  been  observed  in  the  small  intestine,  by  Horner 
and  others.  They  are  not  constant,  and  hence  have  no  claim  to  be  con- 
sidered an  anatomical  characteristic.  They  resemble  sudamina  or  the 
miliary  eruption  on  the  skin.  The  contents  of  the  stomach  and  intestines, 

1  Vide  The  origin  and  travels  of  Asiatic  Cholera,  by  John  C.  Peters,  M.D.,  New 
York  Medical  Journal,  August,  1871. 
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existing  in  greater  or  less  quantity,  correspond  to  the  discharges  during 
life.  The  mesenteric  glands  and  pancreas  present  nothing  abnormal.  The 
liver  is  sometimes  congested ;  otherwise  not  altered.  The  gall-bladder 
usually  contains  bile,  but  sometimes  a  matter  resembling  glairy  mucus. 
The  spleen  is  contracted  and  sometimes  softened.  The  kidneys  are  more 
or  less  congested.  The  urinary  bladder  is  empty,  and  contracted  to  a 
small  size  resembling  the  virgin  uterus.  The  ganglions  and  nerves  of  the 
sympathetic  system  present  nothing  abnormal* 

The  cavities  of  the  heart  contain  a  small  or  moderate  quantity  of  dark 
blood,  mostly  liquid,  with  some  soft  black  coagula,  and  sometimes  small 
fibrinous  clots.  Analysis  shows  notable  deficiency  of  albumen,  fibrin, 
and  all  the  constituents  of  the  serum,  while  the  coloring  matter  is  aug- 
mented. The  blood  is  less  readily  oxygenated  on  exposure  to  the  atmos- 
phere, than  after  death  from  other  diseases.  The  lungs,  in  some  cases, 
contain  but  little  blood,  and  in  other  cases  more  or  less  hypostatic  con- 
gestion is  observed.  (Edema,  hepatization,  and  splenization  of  portions 
of  the  pulmonary  organs  are  occasionally  observed.  The  pleura  is  covered 
with  a  viscid  substance  like  glue,  and  this  is  true  of  other  serous  mem- 
branes. 

The  membranes  of  the  brain,  and  the  brain  itself,  are  more  or  less  con- 
gested. There  are  usually  considerable  subarachnoid  infiltration  and  effu- 
sion into  the  ventricles.  The  effusion  into  the  arachnoid  cavity  in  a  con- 
siderable portion  of  cases  is  sanguinolent.  This  appearance  was  noted 
in  15  of  33  autopsies  made  by  Prof.  John  C.  Dalton,  in  1849;1  The 
spinal  cord  offers  nothing  abnormal. 

Cadaveric  rigidity  is  marked,  and  continues  for  along  period.  In  some 
cases,  shortly  after  death,  visible  twitchings  of  the  muscles  occur,  and 
occasionally  considerable  movements  of  the  limbs.  I  have,  in  several  in- 
stances, been  called,  under  these  circumstances,  to  determine  whether  life 
was  actually  extinct.  Extensive  movements,  in  these  cases,  may  be  pro- 
duced by  blows  upon  the  muscles.  The  heat  of  the  body  becomes  de- 
veloped, in  some  cases,  a  few  hours  after  death  in  a  remarkable  manner, 
so  that  the  temperature  is  notably  greater  than  before  death.  The  tem- 
perature has  been  known  to  rise  to  104°  Fahr.  The  muscles  of  the  body 
are  notably  dry. 

There  is  much  variation,  in  different  cases,  as  regards  the  morbid  appear- 
ances just  enumerated.  Certain  of  the  lesions,  viz.,  enlargement  of  the 
intestinal  follicles,  pulmonary  oedema,  and  hypostatic  pneumonia,  are  very 
rarely  found  if  the  career  of  the  disease  have  been  short ;  and  when  life 
is  very  quickly  destroyed  the  tissues  sometimes  show  little  or  no  morbid 
alterations.  That  the  disease  does  not  necessarily  involve  any  important 
lesions  of  the  solid  parts,  is  shown  by  the  rapidity  with  which  recovery 
takes  place  in  some  cases  in  which  the  disease  is  promptly  arrested. 

CLINICAL  HISTORY — In  the  great  majority  of  cases,  the  development  of 
the  disease  is  preceded  by  simple  diarrhoea,  the  dejections  being  more  or 
less  numerous  and  copious,  and  unattended  with  pain.  The  duration  of 
this  preliminary  diarrhoea  varies  in  different  cases  from  a  few  hours  to 
several  days.  With  this  diarrhrea  in  some  cases  occasional  vomiting  occurs. 
Aside  from  these  symptoms,  nothing  denotes  the  tendency  to  the  disease. 
The  system  otherwise  is  but  little,  or  not  at  all,  disturbed,  and  it  is  ditli- 
cult  to  persuade  the  patient,  often,  that  the  intestinal  disorder  is  of  any 

1  For  a  full  report  of  the  autopsical  appearances  in  these  33  cases,  vide  Report  of 
the  City  Physician  of  Boston  (Prof.  Henry  G.  Clark),  1849. 
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special  importance.  Of  45  cases  in  which  the  existence,  or  otherwise,  of 
premonitory  diarrhoea  was  noted  in  the  histories  which  I  have  recorded, 
it  existed  in  34  cases  and  was  wanting  in  11.  Statistics  on  a  larger  scale 
show  a  much  smaller  proportion  of  cases  in  which  the  premonitory  diar- 
rhoea is  wanting.  Thus,  the  report  of  the  General  Board  of  Health  of 
London  for  1848-49,  contains  the  statement  by  Dr.  MacLoughlin,  one  of 
the  sanitary  inspectors,  that  of  3902  cases  the  premonitory  diarrhoea  was 
not  wanting  in  a  single  case.  Of  142  cases  treated  in  hospital,  in  Paris, 
by  Michel  Levy,  the  premonitory  diarrhoea  was  wanting  in  only  six.  Of 
274  cholera  cases  treated  in  the  different  Parisian  hospitals  in  1853,  the 
existence  of  premonitory  diarrhoea  was  ascertained  in  740,  in  the  remainder 
of  the  cases  it  being  absent  or  its  existence  not  ascertained.  By  some  the 
period  during  which  the  premonitory  diarrhoea  exists  is  reckoned  as  a 
stage  of  the  disease.  This  is  obviously  improper,  as  there  is  nothing  then 
distinctive  of  epidemic  cholera,  and  during  the  prevalence  of  the  epidemic 
very  many  have  the  same  kind  of  diarrhoea  without  the  development  of 
cholera.  The  simple  diarrhoea  which  prevails  extensively  during  the  preva- 
lence of  cholera,  is  called,  in  France,  cholerine,  a  term  adopted,  to  a  con- 
siderable extent,  in  other  countries.  In  a  practical  view,  the  importance 
of  taking  cognizance  of  the  premonitory  diarrhoea  is  very  great,  as  will 
presently  appear. 

The  development  of  cholera  is  generally  first  denoted  by  characters  relat- 
ing to  the  intestinal  evacuations.  If  diarrhoea  have  existed,  the  discharges 
are  suddenly  increased  in  quantity,  or  sudden  and  copious  liquid  discharges, 
without  previous  diarrhoea,  mark  the  onset  of  the  disease.  This  consti- 
tutes the  attack,  which,  in  the  majority  of  cases,  occurs  during  the  night. 
The  characteristic  stools,  which  follow  the  expulsion  of  the  fecal  contents 
of  the  large  intestine,  consist  of  a  thin  liquid  resembling  whey  or  rice-water, 
generally  known  as  the  rice-water  or  choleraic  discharges.  The  appear- 
ance of  the  stools  in  different  cases  varies,  but,  in  general,  their  positive 
or  negative  characters  render  them  highly  distinctive  of  the  disease.  The 
liquid  may  be  clear,  like  water,  semi-translucent,  milky,  muddy-looking 
like  ditch-water,  and  occasionally  resembling  gruel.  It  contains,  in  more 
or  less  abundance,  small,  white,  solid  particles,  like  grains  of  rice  in  rice- 
water  or  flakes  of  curd  in  whey ;  these  are  found,  on  microscopical  exami- 
nation, to  be  composed  of  epithelium,  a  few  pus-globules  or  leucocytes, 
molecular  granules,  with  an  amorphous  substance  and  mucus.  It  is  devoid 
of  bile,  and  has  little  or  no  fecal  smell,  but  emits  a  nauseous  spermatic 
oder,  compared  by  Bouillaud  to  that  of  the  alkaline  chlorides.  It  usually 
contains  no  feces.  The  quantity  expelled  at  each  act,  or  in  the  aggregate, 
is  very  variable.  A  large  quantity,  enough  to  nearly  fill  an  ordinary 
chamber-pot,  sometimes  escapes  at  a  single  dejection,  or  the  quantity  with 
each  act  may  be  small.  The  quantity  is  not  always  in  proportion  to  other 
symptoms  denoting  gravity.  It  may  exist  in  large  quantity  within  the 
intestinal  canal,  when  a  small  quantity  only  is  discharged.  The  dejections 
are  not  accompanied  by  pain,  but  by  a  sensation  of  relief.  There  is  no 
smarting  at  the  anus.  The  patient  is  suddenly  impelled,  by  a  sense  of 
distension,  to  evacuate  the  bowels,  and,  when  the  quantity  is  large,  it 
escapes  very  rapidly.  In  some  cases  the  evacuations,  after  several  have 
occurred,  cease  ;  in  other  cases,  after  a  time  the  liquid  flows  away  con- 
stantly, the  patient  being  unable  to  prevent  it.  Occasionally  the  dejections 
are  slight,  and  they  may  even  be  wanting.  In  these  cases  transudation 
occurs,  but  the  effused  liquid  is  retained  within  the  intestinal  canal.  Bor- 
borygmus  and  gurgling  are  more  or  loss  marked. 

Vomiting  usually  occurs.     In  a  diagnostic  and  pathological  view  it  is 
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less  important,  as  a  symptom,  than  the  characteristic  diarrhoea.  In  some 
cases  it  is  a  prominent  and  persistent  symptom,  everything  taken  into  the 
stomach  being  rejected  ;  in  other  cases  it  occurs  occasionally,  and  some- 
tiini's  it  occurs  at  the  onset  and  ceases.  The  matter  vomited  is  a  watery 
liquid,  frequently  consisting  chiefly  of  water  which  has  been  drank,  but 
sometimes  evidently  an  effused  liquid.  The  choleraic  effused  liquid  has 
:ui  :i Ik- 1 line  reaction.  The  vomiting  is  not  preceded  nor  accompanied  by 
much  nausea.  The  act  of  vomiting  occurs  suddenly,  and  appears  to  arise 
simply  from  distension  of  the  stomach. 

These  symptoms  mark  the  invasion  of  the  disease.  And  these  symp- 
toms, conjoined  with  a  sense  of  prostration,  more  or  less  feebleness,  and, 
generally,  frequency  of  the  pulse,  coolness  of  the  skin  or  perspiration,  with, 
in  some  cases,  cramps  of  the  muscles  of  the  limbs,  may  constitute  the  clin- 
ical history  of  the  disease.  In  other  words,  the  disease  may  either  end 
spontaneously  or  be  arrested,  without  advancing  beyond  the  stage  which 
may  be  distinguished  as  the  stage  of  invasion.  The  vomiting  and  purg- 
ing cease,  improvement  as  regards  other  symptoms  follows,  convalescence 
is  at  once  declared,  and  recovery  is  rapid.  The  duration,  in  these  cases, 
of  the  disease  is  brief — a  few  hours  only.  But  in  a  large  proportion  of 
cases  the  disease  does  not  pursue  such  a  favorable  course.  A  group  of 
striking  symptoms  becomes  developed,  and  the  disease  passes  into  what 
has  been  called  the  algid  or  cyanosed  stage,  or,  more  commonly,  the  stage 
of  collapse.  It  remains  to  sketch  the  clinical  history  when  the  disease 
does  not  end  with  the  stage  of  invasion. 

Important  symptoms  pertain  to  the  circulation.  The  pulse  is  usually 
frequent  and  proportionately  feeble,  beating  120,  130,  or  140  per  minute, 
but  in  some  cases  it  becomes  more  and  more  feeble  without  acceleration. 
1  have  observed  it  to  fall  below  the  normal  frequency.  When  the  state 
of  collapse  is  fully  developed,  the  pulse  at  the  wrist  is  extinct.  Feeble- 
ness or  absence  of  the  apex-beat  of  the  heart  and  of  the  heart-sounds  also 
show  greatly  diminished  power  of  the  central  organ  of  circulation.  The 
blood  stagnates  in  the  veins,  giving  rise  to  lividity  at  the  roots  of  the 
nails,  and  a  dusky  hue  of  the  prolabia,  face,  and  surface  of  the  body  gene- 
rally. Hence,  the  significance  of  cholera  cyanosis  and  cholera  asphyxia 
as  names  of  the  disease.  If  venesection  be  practised,  the  blood  trickles 
from  the  aperture,  not  flowing  in  a  projected  or  continuous  stream.  Leech- 
bites  do  not  bleed  as  usual.  The  blood  is  manifestly  thicker  than  in 
health. 

The  respiratory  system  presents  some  striking  phenomena.  The  num- 
ber of  respirations  is  usually  increased,  but  sometimes  diminished.  Dysp- 
noea is  occasionally  complained  of,  and  sometimes  exists  in  a  distressing 
degree.  The  respiration  is  frequently  suspirious  or  sighing,  and  irregular 
in  rhythm.  The  expired  atmosphere,  when  the  collapse  is  complete,  is 
low  in  temperature  as  compared  with  health  (76°  or  80°  Fahr.),  giving  to 
the  hand  a  sensation  of  coolness.  It  contains  more  oxygen  and  less  car- 
bonic acid  than  in  health,  showing  a  notable  deficiency  of  the  changes 
incident  to  the  function  of  respiration.  The  voice  undergoes  a  marked 
change,  becoming  feeble,  raised  in  pitch,  husky,  and,  not  infrequently, 
extinct,  attributable  in  part  to  muscular  debility,  but  chiefly  to  drynees 
.•mil  stiffness  of  the  vocal  cords.  In  the  moribund  state  the  tracheal  rales 
which  so  often  precede  death  from  other  diseases  is  wanting. 

Very  little  p:iin  is  experienced  except  from  muscular  contractions  or 
cramps.  As  regards  the  nervous  system,  the  disease  is  characterized  by 
mental  indifference  or  apath}T.  The  patient  has  no  apprehensions,  although 
prior  to  the  attack  there  may  have  been  intense  dread  of  the  disease.  In 
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some  cases  there  is  great  restlessness  and  jactitation,  and  in  other  cases 
the  patient  lies  quietly  save  when  disturbed  by  evacuations  and  cramps. 
The  latter  give  rise  to  most  of  the  suffering.  Cramps  are  usually,  but 
not  invariably,  present.  They  are  seated  especially  in  the  feet,  calves, 
and  abdominal  walls,  the  muscles  of  the  upper  extremities,  and  even  the 
face  being  somewhat  affected.  The  prominence  of  this  symptom  ren- 
ders the  name  spasmodic  cholera  significant.  The  muscular  strength, 
in  some  cases,  is  retained  in  an  extraordinary  degree.  Patients,  if  not 
prevented,  will  sometimes  get  up  and  walk  about  even  a  few  moments 
before  death. 

The  function  of  most  of  the  secretory  organs  is  nearly  or  quite  sus- 
pended. No  bile  is  contained  in  the  matter  vomited  nor  in  the  dejec- 
tions ;  the  urine  diminishes  and  is  at  length  suppressed.  Patients  do  not 
weep.  It  is  a  remarkable  fact,  however,  that  in  nursing  women  the 
lacteal  secretion  continues.  The  disease,  also,  does  not  interfere  with  the 
occurrence  of  menstruation,  but  the  menstrual  discharge  is  diminished. 
The  skin,  in  addition  to  its  cyanosed  appearance,  is  cold  and  often  covered 
with  a  copious,  viscid  perspiration ;  in  other  cases  it  is  cold  and  dry. 
The  coldness  of  the  surface  is  like  that  of  a  cadaver.  Of  this,  however, 
the  patient  is  not  conscious ;  on  the  contrary,  he  generally  complains  of 
a  sense  of  heat,  and  often  insists  on  being  uncovered.  The  heat  of  the 
body  is  diminished,  as  shown  by  the  thermometer  in  the  rectum  or  vagina, 
the  axilla,  in  this  disease,  not  giving  a  fair  representation  of  the  internal 
temperature.  The  diminution  ranges  generally  from  two  to  four  degrees 
below  98° ;  but  it  may  fall  to  90°,  and  even  considerably  lower;  it  has 
been  known  to  fall  to  73°.  The  skin  is  frequently  shrivelled,  and  wrinkled 
like  the  arms  of  washerwomen.  Its  elasticity  is  diminished,  as  shown  by 
its  subsiding  very  slowly  after  being  pinched  up.  The  tongue  gives  to 
the  touch  a  sensation  of  coldness. 

Thirst  is  a  prominent  symptom ;  the  patient  craves  constantly  cold 
drinks,  and  iced-water  or  ice  is  taken  with  great  avidity. 

The  general  aspect  in  the  collapsed  stage  is  highly  characteristic.  The 
features  are  contracted,  the  eyes  sunken,  the  whole  body  is  diminished  in 
bulk,  the  patient  appears  to  have  suddenly  grown  old,  and  the  countenance 
is  often  so  much  changed  that  the  person  is  scarcely  recognizable  by 
familiar  friends. 

Of  the  foregoing  symptoms,  most  are  present  in  all  cases  in  which  the 
disease  is  not  speedily  arrested.  The  differences  in  different  cases  relate 
chiefly  to  the  degree  of  the  severity  of  the  disease.  In  stating  the  condi- 
tion of  patients,  it  is  customary  to  say  before  or  after  collapse,  and  to 
express  different  degrees  of  the  collapsed  state  by  saying  semi-collapsed 
or  completely  collapsed.  The  collapse  is  complete  when  the  pulse  at  the 
wrist  is  extinct,  the  surface  cold,  etc.  The  collapse  may  ensue  with  more 
or  less  rapidity — from  an  hour  to  six  or  eight  hours.  It  occurs  almost 
invariably  in  fatal  cases,  the  mode  of  dying  being,  of  course,  by  asthenia ; 
but  I  have  known  cases  to  end  fatally  without  the  stage  of  collapse,  the 
patient  becoming  comatose  and  dying  by  apnoea. 

If  the  patient  emerge  from  the  state  of  collapse,  he  does  not,  in  general, 
pass  at  once  into  convalescence,  but  there  follows  a  period  of  the  disease 
commonly  called  the  stage  of  reaction.  In  this  stage  there  is  more  or 
less  febrile  movement,  the  temperature  rising  more  or  less  above  the 
maximum  of  health.  Diarrhoea  not  infrequently  continues,  the  dejections 
becoming  green  and  gelatinous.  Dysentery  is  sometimes  a  sequel.  In 
other  cases  constipation,  more  or  less  obstinate,  follows.  Yomiting,  in 
some  cases,  is  a  troublesome  symptom  in  this  stage,  the  vomited  matter 
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being  cither  green  or  yellow.  Capillary  congestion  of  the  surface,  espe- 
cially of  the  face,  is  frequently  marked,  as  in  cases  of  typhus.  The  secre- 
tion of  urine  shortly  returns,  and  the  urine  is  apt  to  be  albuminous. 
This  stage  is  not  devoid  of  considerable  danger.  The  patient  may  be 
worn  out  with  continued  vomiting  or  diarrhoea ;  somnolency  and  coma 
become  developed  in  a  certain  proportion  of  cases,  dependent,  probably, 
on  unemia;  delirium,  of  a  passive  kind,  is  not  uncommon,  together  with 
subsultus,  sordes,  and  other  symptoms  of  the  typhoid  state.  Pneumonia 
is  sometimes  developed.  A  fatal  termination  occurs  in  a  pretty  large 
proportion  of  the  cases  in  which  the  stage  of  reaction  takes  place ;  and 
in  the  cases  which  recover,  the  powers  of  the  system  are  generally  impaired 
for  a  long  period.  Exceptionally,  patients  emerge  from  the  collapsed 
state,  and  pass,  either  gradually  or  quickly,  into  convalescence  without 
febrile  movement  and  other  symptoms  belonging  to  the  stage  of  reaction. 
The  rapidity  of  the  recovery  in  a  certain  proportion  of  cases  shows  that 
the  gastric  and  intestinal  epithelium,  if  exfoliated,  may  be  quickly  repro- 
duced. 

PATHOLOGICAL  CHARACTER. — The  first  appreciable  important  event  in 
the  clinical  history  of  this  disease  is  transudation  into  the  alimentary 
canal.  The  characteristic  dejections  and  the  contents  of  the  intestines 
found  after  death  consist  of  water  in  great  abundance  holding  in  solution 
a  little  albumen,  and,  according  to  Mialhe  and  Becquerel,  albuminose, 
together  with  several  saline  constituents,  the  most  abundant  being  the 
chloride  of  sodium,  and  an  abundance  of  desquamated  epithelium.  The 
white  solid  particles  or  flakes  contained  in  the  dejections  consist,  in  a 
great  measure,  of  epithelium,  and  this  causes  the  opacity  when  it  exists. 
The  blood,  of  course,  loses  what  is  transuded  into  the  alimentary  canal. 
From  the  loss  of  water  the  blood  becomes  dense  and  viscid.  The  blood- 
globules  are  relatively  in  excess,  owing  to  the  loss  of  water.  The  serum 
of  the  blood  is  deficient  in  the  saline  elements  which  have  escaped  with 
the  transuded  water.  The  salts  of  potassa  and  the  phosphates,  however, 
remain.  The  fibrin  is  not  diminished.  The  albumen  is  relatively  greater 
in  proportion  than  in  health,  but  actually  diminished.  The  serum  of  the 
blood  contains  more  or  less  urea. 

Most  of  the  striking  phenomena  of  the  disease  are  plainly  attributable 
to  the  blood-lesions  resulting  from  the  loss  of  the  constituents  found  in 
the  choleraic  dejections.  The  blood  circulates  with  difficult}^  and  the 
changes  incident  to  respiration  take  place  imperfectly ;  hence,  the  feeble- 
ness and  extinction  of  the  pulse,  the  cyanosis,  loss  of  temperature,  thirst, 
mental  apathy,  spasm,,  unchanged  expired  air,  defective  secretion,  etc. 
etc.  The  retention  in  the  blood  of  excrementitious  principles,  doubtless, 
plays  an  important  part  in  the  production  of  morbid  phenomena.  The 
coma  which  occurs  in  some  cases  may  be  due  to  uraemia.  Cholesteramia 
probably  exists,  since  the  function  of  the  liver  is  suspended. 

The  transudation,  however,  which  is  first  in  the  catenation  of  apprecia- 
ble events,  involves  an  underlying  and,  at  present,  inappreciable  patholo- 
gical condition.  The  latter  must  be  understood  in  order  to  know  fully  the 
pathological  character  of  the  disease.  It  is  probable  that  the  primary, 
essential  change  is  in  the  blood ;  that,  in  consequence  of  this  change,  the 
water  of  the  blood,  holding  in  solution  saline  constituents,  transudes  into 
the  alimentary  canal.  According  to  Robin,  the  essential  pathological 
change  is  an  isomeric  modification  of  the  coagnlable  constituents  of  the 
l>l<>o<l-]>lasma,  in  consequence  of  which  thev  part  with  the  water  entering 
into  their  composition,  and  lose  the  power  of  appropriating  water  \  hence, 
32 
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the  transudation  by  exosmosis,  and  defective  absorption  or  endosmosis. 
It  is  fair  to  infer  that  the  primary  essential  change  is  not  in  the  solid 
structures  of  the  alimentary  canal,  from  the  rapidity  with  which  recovery 
takes  place  when  the  disease  is  promptly  arrested.  This  fact  shows  that 
the  primary  essential  blood-change  is  transient  and  admits  of  speedy  read- 
justment, provided  the  immediate  effect  of  this  change,  viz.,  the  transu- 
dation, be  prevented.  As  already  stated,  by  some  pathologists  the  exfo- 
liation of  the  gastric  and  intestinal  epithelium  has  been  considered  to  be 
the  essential  pathological  condition,  preceding  and  causing  the  transuda- 
tion. 

In  opposition  to  the  foregoing  view  of  the  pathological  character  of  the 
disease,  the  theory  of  elimination  has  been  revived  and  advocated  espe- 
cially by  Prof.  Geo.  Johnson,  of  London.  According  to  this  theory,  the 
choleraic,  gastro-intestinal  effusion  contains  morbid  material  which  is  to  be 
eliminated  from  the  system  ;  hence  the  vomiting  and  purging  are  conser- 
vative, and  are  to  be  encouraged  instead  of  being  arrested.  The  theory 
is  not  sustained  by  positive  evidence,  that  is,  there  is  no  direct  proof  of 
the  existence  of  a  morbid  material  in  the  gastro-intestinal  effusion ;  and 
the  commonly  received  doctrine  which  attributes  the  blood-lesions  and 
the  phenomena  therewith  connected,  in  a  great  measure,  to  the  loss  of 
water  and  other  constituents  of  the  blood  by  means  of  the  effusion  into 
the  alimentary  canal,  is  believed  to  be  in  accordance  with  clinical  facts. 
The  necessary  conclusion  to  which  the  theory  of  elimination  leads  as  re- 
gards treatment,  viz.,  that  the  choleraic  effusion  is  to  be  encouraged  rather 
than  arrested,  if  the  theory  be  not  true,  can  hardly  fail  to  prove  pernicious.1 

Prof.  Johnson  attributes  the  diminution  of  temperature,  the  cyanosis, 
and  other  symptomatic  phenomena,  to  obstruction  of  the  pulmonary  cir- 
culation, and  states  that  the  lungs  are  found  after  death  to  be  notably  free 
from  blood.  The  latter  statement  is  by  no  means  true  of  all  cases  ;  the 
lungs,  in  a  certain  proportion  of  cases,  are  congested.  The  cause  of  the 
pulmonary  obstruction,  according  to  Prof.  Johnson,  is  spasm  of  the  vessels 
of  the 'lungs,  and  this  spasm  he  supposes  to  be  a  direct  effect  of  the  chole- 
raic poison  in  the  blood.  These  views  are  purely  conjectural. 

CAUSATION. — A  special  cause  is  undoubtedly  essential  to  the  production 
of  epidemic  cholera ;  ordinary  causes  of  disease,  alone,  are  incapable  of 
producing  it.  This  is  a  logical  inference  from  the  epidemic  character  of 
the  disease,  its  remarkably  distinctive  features,  and  its  great  uniformity, 
as  regards  symptomatic  phenomena,  in  all  places  and  periods,  although 
the  nature  and  source  of  the  special  cause  are  unknown.  Is  the  special 
cause  a  contagious  or  infectious  material,  that  is,  is  the  disease  diffused 
by  means  of  a  virus  or  an  infectious  miasm  derived  from  the  bodies  of 
those  affected  with  it  ?  To  account  for  the  diffusion  of  the  disease  on  the 
supposition  of  its  communicability,  was  the  easiest  mode,  and  certain  facts 
favor  this  supposition.  The  epidemic,  in  its  migrations,  follows  routes 
most  travelled ;  it  prevails  in  thoroughfares  and  cities  ;  frequently  the  first 
case  in  a  new  place  is  an  imported  case ;  different  members  of  a  household 
are  successively  attacked,  etc.  It  is  easy  to  gather  isolated  facts  to  sup- 
port the  doctrine  of  communicability.  But  surveying  the  facts  on  all  sides, 
and  weighing  the  evidence  for  and  against  contagion  or  infection,  the  con- 

1  The  prediction  concerning  the  perniciousness  of  the  treatment  has  heen  verified. 
The  use  of  castor  oil  in  King's  College  Hospital,  in  the  epidemic  of  18(>6,  proved 
extremely  disastrous,  and,  in  the  hands  of  Dr.  McNamara,  in  India,  the  mortality 
was  fearful.  Vide  London  Lancet,  1871,  and  Am.  Journ.  of  Mod.  Sciences,  Jan. 
1872,  p.  252. 
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elusion  is  to  my  mind  irresistible  that  the  spread  of  the  disease  is  not  due 
to  its  being  communicated  from  those  affected  to  others.  Without  enter- 
ing into  a  discussion  of  this  important  question,  the  following  are  the  con- 
siderations on  which  the  conclusion  just  stated  rests: — 

1.  Of  those  who  are  brought  into  contact  with,  or  close  proximity  to, 
cholera  patients,  the  proportion  who  become  aifected  is  not  larger  than 
that  of  those  who  are  not  thus  exposed.     This  is  true  as  a  general  state- 
ment.    In  the  Report  on  Cholera  in  Paris,  in  1831,  published  by  order  of 
the  French  government,  it  is  stated  that  of  over  fifty-five  thousand  per- 
sons affected  and  over  eighteen  thousand  deaths,  only  one  hundred  and 
sixty-four  were  persons  whose  duties  or  profession  called  them  to  nurse 
or  prescribe  for  the  sick.     These  164  cases  were  from  over  two  thousand 
persons  employed  in  the  hospices  or  civil  hospitals  either  constantly  or 
temporarily.1     Hospitals  are  not  foci  of  infection.     At  St.  Petersburg,  of 
58  persons  employed  in  hospital,  only  one  had  the  disease.     At  Moscow, 
of  123  persons  attached  to  one  hospital,  2  only ;  and  of  253  persons  con- 
nected with  another  hospital,  only  4  were  attacked.     In  the  London  Hos- 
pital, during  the  epidemic  of  1866,  of  100  persons  employed  in  the  cholera 
wards,  5  had  the  disease.     Three  of  these  were  nurses  who  slept  out- 
side the  hospital.     Of  1 1  laundry  women,  one  had  the  disease.     "  No  case 
occurred  in  the  general  wards  of  the  hospital,  although  during  the  whole 
period  of  the  epidemic  they  contained  their  full  number  of  cases,  most  of 
whom  came  from  cholera  localities."*     Facts  like  these  could  be  multi- 
plied to  any  extent.     Contrast  with  these  the  facts  with  respect  to  the 
diffusion  of  typhus  in  hospitals ! 

2.  Imported  cases  in  situations  where  the  disease  had  not  previously 
existed  do  not  lead  to  its  diffusion.     Some  striking  instances  which  appear 
to  be  exceptions  to  this  statement  might  be  cited,  but  in  general  it  is  true 
that  the  disease  does  not  spread  from  isolated  cases. 

3.  The  epidemic  breaks  out  in  a  place  almost  simultaneously  in  different 
situations,  without  any  communication  of  the  cases  with  each  other.* 

4.  It  is  diffused  too  rapidly  to  be  propagated  by  contagion  or  infection. 
If  contagious  or  infectious,  it  must  be  most  highly  so  to  account  for  the 
rapidity  with  which  it  extends,  and  the  latter  is  not  consistent  with  other 
facts. 

5.  It  runs  its  career  in  places  too  soon,  and  leaves  too  suddenly  and 
completely  for  a  contagious  or  infectious  disease.     Compare  its  course  as 
an  epidemic,  in  this  respect,  with  typhus,  smallpox,  or  scarlet  fever  ! 

6.  Efforts  to  produce  the  disease,  experimentally,  by  the  greatest  amount 
of  exposure,  by  inoculation,  tasting  the  excretions,  etc.,  have  failed. 

There  can  be  little  or  no  doubt  that  the  special  cause  may  be  trans- 
ported in  clothing  and  other  substances  after  the  manner  of  fomites. 
Facts  might  be  cited  in  proof  of  this  opinion;  in  other  words,  the  disease 
is  portable,  without  being  contagious  or  infectious. 

Since  the  preceding  remarks  on  the  causation  of  cholera  were  written 
(1866),  the  repeated  visitations  of  the  disease  in  Europe  and  in  this 
country,  have  given  rise  to  renewed  inquiries  and"  speculations  respecting 
the  source  of  the  special  cause  and  the  manner  in  which  it  is  diffused. 

1  Vide  Tardieu,  op.  tit. 

*  Am.  Journ.  of  Med.  Sciences,  April,  1867. 

8  Vide  Report,  by  the  author,  of  the  Epidemic  at  Buffalo  in  1849,  in  Buffalo  Medi- 
cal Journal,  vol.  v.,  1850  ;  also,  Report  of  the  New  York  Metropolitan  Board  of 
Health  for  1866,  page  166 ;  also.  Facts  relative  to  the  Rise  and  Spread  of  the  Disease 
in  London  and  other  towns  in  Knirhm-l  during  1848-49  and  1865-66,  in  Brit,  and 
For.  Medico-Chir.  Rev.,  Oct.  1870,"p.  483. 
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The  theory  advocated  by  the  late  Dr.  Snow,  of  London,  has  been  accepted 
by  many,  and  therefore  claims  notice.  This  theory  is  based  on  the  sup- 
position that  cholera,  pathologically,  is  a  disease  exclusively  of  the  alimen- 
tary canal,  and  that  the  production  of  the  disease  is  always  attributable 
to  the  introduction  of  a  specific  virus  within  the  canal.  The  disease 
being  thus  produced,  the  excreta  from  the  alimentary  canal,  that  is,  the 
matters  vomited  and  discharged  from  the  bowels,  contain  the  special 
virus,  and  it  is  exclusively  by  means  of  this  virus  that  the  disease  is  pro- 
pagated. According  to  this  theory  the  disease  is  communicable,  and 
never  produced  otherwise  than  by  a  virus  generated  within  the  alimentary 
canal  of  those  affected.  Dr.  Snow  accounted  for  the  diffusion  of  the  dis- 
ease by  supposing  that  the  virus  existing  in  the  excreta  of  cholera  patients 
is  especially  liable  to  be  contained  in  water  which  is  drank,  and  that  it 
may  be  contained  in  the  air  and  thus  get  into  the  mouth  or  nostrils,  and 
thence  into  the  stomach.  He  supposed  that  the  virus  in  a  dried  state 
may  adhere  to  clothing,  and  that  the  disease  is  in  this  way  portable.1  The 
theory  of  Dr.  Snow  has  been  accepted  by  some  with  certain  modifications. 
Thus,  Thiersch  considers  that  the  excreta  do  not  at  once  contain  a  virus, 
but  that  a  special  poison  is  produced  by  a  fermentation  or  decomposition 
of  the  excreta,  the  process  requiring  several  days  and  being  favored  by  a 
high  temperature.  Again,  Pettenkofer  supposes  that  the  choleraic  ex- 
creta only  furnish  germs  which  are  developed  into  activity  in  the  soil, 
various  conditions  pertaining  to  the  moisture  of  the  soil,  the  temperature, 
etc.,  being  favorable,  or  otherwise,  to  the  production  of  the  poison.  It  is. 
supposed  that  the  specific  matter  giving  rise  to  the  disease  is  produced 
within  the  alimentary  canal,  not  only  in  the  cases  of  fully  developed  or 
well-marked  cholera,  but  in  cases  of  so-called  cholerine,  the  latter,  as  well 
as  the  former,  affection  being  caused  by  the  same  virus.  This  supposition, 
of  course,  involves  the  conclusion  that  the  diarrhoea  which  prevails 
during  the  prevalence  of  epidemic  cholera,  that  is,  cholerine,  is  essentially 
choleraic. 

The  theory  of  Snow,  with  as  well  as  without  these  modifications,  has 
an  obvious  bearing  on  the  employment  of  preventive  measures,  as  con- 
trasted with  the  doctrine  that  the  special  cause  is  a  miasm  the  nature  and 
source  of  which  are  not  ascertained,  the  miasm  travelling  through  the 
atmosphere,  or  carried  in  clothing  and  other  material  substances,  or  dif- 
fused by  both  these  modes,  and  giving  rise  to  the  disease  either  by  the 
co-operation  of  other  causes  acting  upon  those  who  are  attacked,  or  by 
finding  in  certain  situations  circumstances  favorable  for  its  development 
and  increase.  According  to  this  doctrine,  the  special  cause  being  neither 
of  the  nature  of  a  virus,  nor  a  miasm  generated  within  the  bodies  of  cho- 
lera patients,  the  disease  is  not  contagious  nor  infectious.  It  is,  however, 
true  that,  accepting  this  doctrine,  the  disease  is  in  one  sense  communi- 
cable ;  the  miasm,  although  not  a  morbid  product,  may  be  transported  in 
clothing.  The  portability  in  the  manner  of  fomites  may  serve  to  explain 
the  well-known  fact  that  the  disease  in  its  progress  over  the  world  follows 
the  routes  of  travel,  and  seems  in  its  causation  to  depend  sometimes  on 
human  intercourse. 

After  a  careful  reconsideration  of  the  question  of  the  communicability 
of  cholera,  it  seems  to  me  that  this  view  of  the  causation  is  rendered  un- 
tenable by  the  considerations  which  have  been  presented.  The  occurrence 

1  Vide  Reports  on  the  epidemic  Cholera,  by  Baly  &  Gull.  London,  1854.  Expo- 
sition of  Dr.  Snow's  Theory  by  Dr.  B.  W.  Richardson,  in  London  Med.  Times  and 
Gaz.  Oct.,  1865;  and  in  Am.  Journ.  of  Med.  Sciences,  April,  1866. 
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of  numerous  cases  either  simultaneously  or  in  quick  succession,  at  points 
so  far  removed  from  each  other  that  there  could  not  possibly  be  any  com- 
munication; the  rapidity  with  which  the  epidemic  reaches  its  climax,  and 
the  brief  duration  of  the  epidemic,  are  facts  entirely  irreconcilable  with 
the  theory  which  attributes  the  diffusion  of  the  disease  exclusively  to  a 
virus  contained  in  the  excreta,  or  to  an  infectious  miasm. 

Rejecting  the  doctrine  which  attributes  the  causation  of  cholera  to  a 
contagious  or  infectious  material,  the  nature  and  source  of  the  special 
cause  of  this  disease  are  undetermined.  This  is  a  reiteration  of  a  state- 
ment which,  at  the  present  time,  is  to  be  made  with  respect  to  many  of  the 
special  causes  of  disease.  The  doctrine  that  cholera,  as  well  as  numerous 
other  diseases,  is  caused  by  the  introduction  into  the  body  of  certain 
cryptogamic  or  infusorial  germs,  has  heretofore  had  able  advocates.1  Re- 
cently this  doctrine  has  been  revived,  and  zealous  pathologists  in  different 
countries  have  engaged  in  researches  relating  to  it.  It  has  been  advocated 
especially  by  Prof.  E.  Hallier,  of  Jena,  who  has  studied  with  great  zeal 
the  choleraic  emanations  with  reference  to  the  presence  of  germs  and  fungi, 
their  supposed  sources,  and  their  production  by  artificial  cultivation. 
Without  entering  into  details,  suffice  it  to  say  that  facts,  so  far  as  at 
present  ascertained,  do  not  appear  to  offer  a  demonstration  of  this  doc- 
trine, although,  rationally  considered,  it  is  perhaps  most  consistent  with 
what  is  known  of  the  causation  of  the  disease. 

Auxiliary  causes  appear  to  be  essential  to  the  efficiency  of  the  special 
cause.  Epidemics  are  chiefly  confined  to  large  towns,  rarely  extending 
'into  rural  districts.  It  is  not  probable  that  the  special  cause  is  limited 
to  cities.  The  prevalence  often  of  mild  diarrhoea  or  cholerine  throughout 
the  country  shows  the  wide  diffusion  of  an  epidemic  influence;  but  the 
various  local  causes  of  disease  peculiar  to  cities  give  rise  to  cholera  either 
by  acting  in  conjunction  with  the  special  miasm,  the  latter  of  itself  being 
insufficient,  or  by  acting  as  localized  conditions  which  promote  the  deve- 
lopment of  the  special  cause.  This  view  of  the  causation  has  an  import- 
ant practical  bearing.  If  the  special  cause  of  cholera  cannot  be  destroyed, 
it  may  be  rendered  to  a  great  extent  inoperative  by  means  of  sanitary 
regulations  which  remove  auxiliary  causes.  The  epidemic  prevails  mostly 
in  districts  in  which  the  hygienic  conditions  are  most  unfavorable,  in 
filthy  streets,  and  among  the  poorer  classes,  in  overcrowded  dwellings. 
Statistical  researches  by  the  Registrar-General  of  Great  Britain  show  the 
mortality  in  London  from  this  disease  to  be  in  an  inverse  ratio  to  the  eleva- 
tions.2 Deprivations,  intemperance,  depressing  emotions,  over-exertion, 
fear  of  the  disease,  etc.,  are  auxiliary  causes  in  certain  cases,  aside  from 
the  causes  which  affect  the  inhabitants  of  a  place  or  district  in  mass.  The 
disease  has  prevailed  in  all  climates  and  seasons.  Feeble  persons  are 
more  apt  to  be  attacked  than  the  robust.  As  regards  age,  no  period  of 
life  is  exempt,  but  the  largest  proportion  of  fatal  cases  is  among  persons 
advanced  in  life.  Excluding  old  persons,  the  mortality  is  largest  after 
adult  age,  next  in  early  infancy,  and  last  in  childhood  and  youth.  This 
statement  is  based  on  an  analysis  of  18,400  cases.3 

DIAGNOSIS. — During  the  prevalence  of  cholera,  there  is  no  difficulty  in 
recognizing  it  when  fully  developed,  that  is,  when  symptoms  denoting 

1  Per  Holland's  Medical  Notes  and  Reflections,  and  a  treatise  on  the  Crypto<ramic 
Origin  of  Diseases,  by  the  late  Prof.  J.  K.  Mitchell.  In  a  resume  of  later  !:•<  ts 
and  opinions,  vide  Aiken's  PHrm-e  and  Practice  of  Medicine,  sixth  edition,  1872. 


British  and  Foreign  Med-Chirurg.  Review,  July,  1852. 
3  Valleix,  op.  cit.,  tome  i. 
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existing  or  impending  collapse  are  present.  There  is  scarcely  any  other 
disease  in  which  the  diagnostic  features  are  so  strongly  marked.  But  it 
is  vastly  important  to  recognize  it  before  it  has  advanced  sufficient!}-  to 
manifest  its  most  obvious,  striking  characters.  The  diagnosis  is  then  to 
be  based  mainly  on  the  characteristic  intestinal  evacuations.  As  soon  as 
the  so-called  rice-water  or  choleraic  stools  are  apparent,  the  patient  is  to 
be  considered  as  attacked  with  cholera.  In  a  very  small  proportion  of 
cases  these  evacuations  do  not  occur  at  all,  or  not  until  other  symptoms 
characteristic  of  the  disease  become  developed.  The  diagnosis  in  these 
cases  must  be  based  upon  the  latter. 

Cholera  is  to  be  discriminated  from  simple  diarrhoea,  or  cholerine,  which 
generally  precedes  it,  and  which,  during  the  continuance  of  the  epidemic, 
affects  a  vast  number  of  persons  without  eventuating  in  cholera.  It  is 
probable  that  this  premonitory  and  wide-spread  diarrhoea  proceeds  from 
the  epidemic  influence,  but  cases  are  not  to  be  considered  as  cases  of 
cholera  when  the  choleraic  discharges  and  other  characteristic  symptoms 
do  not  occur.  This  discrimination  is  important  with  reference  to  deter- 
mining the  rate  of  mortality,  and  the  value  of  therapeutical  measures. 
The  apparent  success  attending  the  practice  of  some  physicians,  or  the 
employment  of  certain  methods  of  treatment,  may  depend  on  cases  of 
simple  diarrhoea  or  cholerine  being  reckoned  as  cases  of  cholera. 

This  disease  is  one  of  the  most  insidious  in  its  approaches.  Aside  from 
a  mild  diarrhoea,  it  gives  no  warning  of  the  attack.  So  little  are  patients 
conscious  of  danger,  that  they  often  apologize  for  giving  the  physician  the 
trouble  of  visiting  them,  when  a  glance  suffices  to  show  that  they  are  on 
the  verge  of  collapse.  It  behooves  the  physician,  in  all  cases  of  simple 
diarrhoea  during  an  epidemic  of  cholera,  to  watch  carefully  the  evacua- 
tions with  reference  to  the  diagnosis.  On  the  other  hand,  during  an  epi- 
demic, physicians  are  not  infrequentty  called  to  see  persons  who,  under 
nervous  excitement,  imagine  that  they  are  about  to  be  attacked,  when  no 
symptoms  whatever  of  the  disease  are  present.  These  have  been  aptly 
called  cases  of  ckoleraphobia. 

PROGNOSIS — Of  those  attacked  with  cholera,  a  large  proportion  die.  The 
average  mortality  in  hospitals  varies  from  one-half  to  one-third.  When 
developed  in  hospital  wards  among  patients  admitted  for  other  diseases, 
it  proves  fatal  in  the  great  majority  of  cases.  In  private  practice,  espe- 
cially among  the  better  classes  of  society,  the  mortality  is  considerably 
less.  In  individual  cases  the  prognosis  is  widely  different  according  to 
the  period  of  the  disease  at  which  the  patient  is  first  seen.  If  seen  imme- 
diately after  the  attack,  before  serious  blood-lesions  have  occurred,  the 
prospect  of  an  arrest  of  the  disease  is  good.  But  if  the  disease  have 
advanced  to  the  stage  of  collapse,  the  prognosis  is  always  exceedingly 
unfavorable.  After  reaction  from  the  collapsed  state  occurs,  the  danger 
is  still  considerable,  but  the  cases  in  which  recovery  takes  place  preponde- 
rate. The  statistical  researches  of  Duchesne  show  the  rate  of  mortalit}' 
at  different  periods  of  life  in  the  epidemic  at  Paris,  in  1849.1  The  propor- 
tion in  1000,  in  subjects  under  5  years,  was  148 ;  from  5  to  15  years,  50 ; 
from  15  to  30  years,  177  ;  from  30  to  45  years,  254  ;  from  45  to  60  }rears, 
206;  and  from  60  to  85  years,  162.  The  mode  of  dying  is,  in  general, 
typical  of  asthenia.  Accumulation  of  liquid  in  the  air-tubes  very  rarely 
takes  place. 

1  Valleix,  op  cit. 
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Prevention   of  Cholera. 

The  prophylaxis  of  cholera  claims  consideration  under  a  distinct  head- 
ing, and  1  give  it  precedence  over  the  therapeutical  management,  in  view 
of  its  greater  relative  importance.  In  addition  to  the  removal,  as  far  as 
possible,  of  all  the  auxiliary  causes  of  disease  which  contribute  to  render 
the  special  cause  of  cholera  efficient,  the  prevention  involves  prompt  at- 
tention to  the  diarrhoea,  which,  in  the  great  majority  of  cases,  precedes  the 
attack.  This  premonitory  diarrhoea  is  amenable  to  simple  measures  of 
treatment,  and,  if  effectually  treated,  there  is  reason  to  believe  the  super- 
vention of  cholera  is  prevented.  All  physicians  who  have  had  much  prac- 
tical acquaintance  with  this  disease  will  bear  testimony,  first,  to  the  fact 
that  an  attack  of  cholera  is  generally  preceded  by  diarrhoea,  and,  second, 
to  the  fact  that  an  attack  very  rarely  occurs  when  this  diarrhoea  receives 
appropriate  attention.  Giving  the  results  of  my  own  experience  with 
respect  to  the  facts  just  stated,  in  1849,  for  the  space  of  three  months,  I 
prescribed  for  as  many  private  patients  with  the  premonitory  diarrhoea, 
or  cholerine,  as  my  physical  endurance  would  permit,  my  practice  being 
chiefly  among  the  prudent  classes,  and  I  had,  during  this  epidemic,  but 
10  cases  of  cholera  in  private  practice.  In  only  one  of  these  10  cases  did 
I  prescribe  for  any  premonitions,  and,  in  the  single  case,  the  prescription 
was  for  a  slight  nausea  only.  In  each  of  the  1 0  cases,  either  the  premoni- 
tory diarrhoea  did  not  exist,  or  it  was  neglected.  During  another  epidemic 
in  1852,  I  had  about  the  same  number  of  cases  of  cholera  in  private  prac- 
tice ;  in  not  a  single  case  had  I  been  called  upon  to  prescribe  for  premoni- 
tory diarrhoea,  and  I  prescribed  for  hundreds  of  persons  with  simple  diar- 
rhoea, not  one  of  whom  had  an  attack  of  cholera.  The  experience  of  others 
would  doubtless  furnish,  in  like  manner,  evidence  of  the  above  stated 
facts,  and  from  these  facts  the  following  conclusion  may  be  drawn :  Ex- 
cepting the  very  small  proportion  of  cases  in  which  cholera  is  not  pre- 
ceded by  diarrhoea,  it  may  with  almost  absolute  certainty  be  prevented. 
It  needs  but  a  little  reflection  to  see  the  immense  practical  importance  of 
this  conclusion. 

The  treatment  of  diarrhoea  during  a  cholera  epidemic  is  very  simple. 
An  anodyne  astringent  remedy,  with  regulated  diet,  rest,  and  recumbency, 
suffice.  A  few  drops  of  laudanum,  with  camphor,  or  the  camphorated 
tincture  of  opium  in  conjunction  with  the  tincture  of  kino,  catechu,  or 
krameria,  a  salt  of  morphia  or  opium  in  pill  or  powder  with  tannic  acid, 
the  acetate  of  lead,  or  bismuth  and  capsicum,  may  be  given  in  doses  suf- 
ficient to  arrest  at  once,  and  repeated  often  enough  to  prevent  recurrence 
of,  the  diarrhoea.  Cathartics  are  on  no  account  to  be  given.  If  there  be 
sufficient  constipation  to  occasion  inconvenience,  the  bowels  should  be 
relieved  by  simple  enemas. 

The  great  difficulty,  as  regards  the  prevention  of  cholera,  is  in  the 
prompt  application  of  simple  but  effectual  treatment  in  all  cases  of  diar- 
rhoea during  the  epidemic.  Very  many  pay  no  attention  to  the  premoni- 
tory diarrhoea,  through  ignorance,  and  not  a  few  of  those  better  informed 
neglect  it,  either  from  recklessness  or  because  they  cannot  appreciate  the 
fact  that  a  disorder  so  slight  and  ordinary  can  be  a  precursor  of  a  malady 
of  such  gravity  as  cholera.  Public  announcements  by  handbills,  articles 
in  newspapers,  etc.,  of  the  importance  of  promptly  resorting  to  treatment 
for  diarrhoea,  fail  in  accomplishing  the  object.  The  only  effectual  plan  is 
to  organize  a  sanitary  police,  and  provide  for  one  or  two  domiciliary  visits 
daily  at  every  house  within  the  limits  of  the  epidemic,  the  purpose  of  the 
visits  being  to  inquire  if  any  one  be  affected  with  diarrhoea,  to  impress 
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the  importance  of  immediate  attention  to  it,  and,  when  circumstances 
render  it  necessary,  to  supply  at  once  appropriate  remedies.  This  plan, 
faithfully  carried  out,  would,  I  believe,  demonstrate  that  cholera  is  in  a 
great  measure  preventable.  The  prevention  is  effected  by  arresting  at 
once  diarrhoea,  as  often  as  it  occurs  and  as  soon  as  it  occurs.  Abundant 
proof  of  the  successful  operation  of  the  system  of  house-to-house  visitation 
was  furnished  by  its  practical  results  in  London  and  other  towns  in  Great 
Britain  during  the  epidemic  of  1849. 

Another  mode  of  escaping  the  disease  is  to  remove  without  the  range 
of  its  prevalence.  Persons  not  compelled  to  remain  by  necessity,  or  by 
a  sense  of  duty,  should  go  beyond  the  limits  of  the  epidemic ;  and  the 
removal  of  persons  in  districts,  where,  owing  to  the  activity  of  auxiliary 
causes,  the  disease  is  especially  rife,  should  be  enforced,  as  a  sanitary 
measure,  by  municipal  authority. 

The  foregoing  remarks  relate  to  the  prevention  of  cases  of  cholera 
during  an  epidemic  visitation.  To  prevent  the  visitation  of  the  epidemic 
is  an  object  of  still  greater  importance.  In  this  connection  the  inquiry 
at  once  arises,  Can  the  introduction  of  the  disease  be  prevented  by  a  rigid 
quarantine,  and  the  suspension  of  intercourse  with  places  in  which  the 
disease  prevails?  At  the  present  time,  neither  the  affirmative  nor  nega- 
tive answer  can  be  sustained  by  an  appeal  to  facts  sufficient  to  carry  the 
weight  of  proof.  The  question  is  a  mooted  one,  and  it  is  not  consistent 
with  the  plan  of  this  work  to  enter  into  a  discussion  of  it.  In  view  of  the 
fact  that  many  hold  to  the  doctrine  which  attributes  the  propagation  of 
the  disease  to  a  virus,  and  of  the  fact  that,  assuming  the  special  cause  to 
be  a  miasm  generated  without  the  body,  this  miasm  is  probably  port- 
able, that  is,  liable  to  be  transported  from  place  to  place  in  ships,  clothing, 
merchandise,  etc.,  the  propriety  of  adopting  certain  measures  of  protection 
is  hardly  to  be  questioned.  Ships  with  cases  of  cholera  on  board  should 
be  detained  at  quarantine,  and  proper  disinfecting  means  resorted  to. 
But  the  propriety  of  detaining  well  persons  after  thorough  ablution,  and 
a  change  or  the  disinfection  of  clothing,  may  fairly  be  doubted.  Similar 
precautions,  to  be  complete,  should,  of  course,  be  extended  to  communi- 
cations by  land  with  places  in  which  the  disease  prevails. 

In  the  absence  of  positive  knowledge,  and  of  unanimity  of  opinion,  res- 
pecting the  nature  and  source  of  the  special  cause,  the  employment  of 
disinfectants  in  the  localities  in  which  the  disease  breaks  out  is  also  to  be 
advised.  Of  all  measures  first  in  importance  are  those  which  secure,  to 
the  fullest  possible  extent,  ventilation  and  cleanliness.  These  are  not  to 
be  supplanted  by  any  or  all  of  the  disinfecting  articles  which  are  sup- 
posed to  destroy  the  special  cause  by  chemical  action.  Recent  experi- 
mental observations,  however,  seem  to  show  that  the  latter  are  of  vast 
importance.  The  agency  of  disinfectants  general!}'  depends  on  their 
power  to  oxidize  or  deoxidize  the  substances  with  which  they  come  into 
contact.  Certain  of  them  are  supposed  to  act  by  destroying  microscopic 
organisms,  either  animal  or  vegetable,  and  by  arresting  catalytic  or  fer- 
mentative processes.  For  disinfecting  the  atmosphere,  chlorine  has  long 
been  considered  a  most  efficient  agent.  Ozone,  eliminated  by  means  of 
phosphorus,  is  another  efficient  gaseous  disinfectant.  Bromine  belongs 
in  this  category.  For  the  disinfection  of  clothing,  the  alvine  excreta,  etc., 
the  compounds  of  chlorine,  creasote,  carbolic  acid,  the  permanganates, 
the  sulphite  and  hyposulphite  of  soda,  the  salts  of  iron  and  of  lead,  are 
to  be  named.  These  substances  enter  into  various  preparations  which 
have  been  named  after  those  introducing  them,  such  as  Condy's  disin- 
fectant, Darby's  fluid,  Le  Doyen's  disinfecting  fluid,  etc.  It  is  generally 
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agreed  that  dry  heat  is  one  of  the  most  reliable  of  disinfecting  agencies. 
A  temperature  of  from  200°  to  260°  Fahr.  is  supposed  to  destroy  the 
.-.prrial  cause  of  this  and  other  epidemic  diseases.  For  general  disinfectant 
purposes  on  a  large  scale,  charcoal  and  quicklime  are  sufficiently  reliable, 
and,  from  their  cheapness,  readily  available.1 

Of  the  measures  to  prevent  the  origin  and  diffusion  of  cholera,  those 
relating  to  public  health,  irrespective  of  the  destruction  or  arresting  the 
introduction  of  the  special  cause,  are  of  the  first  importance.  There  is 
reason  to  believe  that  sanitary  measures  which  remove  the  ordinary  causes 
of  disease  will  prove  effectual  in  preventing  this  epidemic.  Whatever 
may  be  the  nature  and  source  of  the  special  cause,  auxiliary  causes  seem 
to  be  hardly  less  essential  for  the  production  of  the  disease.  Whether  the 
latter  act  by  affording  a  pabulum  for  the  development  and  increase  of  the 
special  cause,  or  by  impairing  the  ability  of  the  system  to  resist  the 
action  of  this  cause,  we  cannot  say  ;  but  our  ignorance  of  the  true  explana- 
tion does  not  render,  practically,  less  important  the  fact  that  this  epidemic, 
as  a  rule,  prevails  in  localities  where  the  ordinary  causes  of  disease  are 
rife.  The  causes  which  are  most  efficient  as  co-factors  are  those  incident 
especially  to  cities  or  large  towns,  camps,  and  all  places  in  which  human 
beings  are  densely  congregated.  Deficient  sewerage,  cesspools,  accumu- 
lations of  filth  of  every  description,  overcrowded  and  unventilated  dwell- 
ings, underground  habitations — these  are  among  the  causes  affecting 
public  health,  which,  in  some  way  co-operating  with  the  special  cause, 
lead  to  the  rise  and  spread  of  cholera  as  of  other  epidemic  diseases. 
These  causes  may  be  to  a  great  extent  removed  by  efficient  sanitary  mea- 
sures, and  epidemics  in  this  way  are  either  warded  off  or  their  prevalence 
greatly  curtailed. 

The  efficacy  of  preventive  measures  in  arresting  the  spread  of  cholera 
seemed  to  be  strikingly  exemplified  in  the  history  of  the  epidemic  in  New 
York  in  1866  and  1867. 

In  anticipation  of  an  epidemic  visitation,  in  1866,  the  administration  of 
affairs  relating  to  public  health  was  vested  in  five  sanitary  commissioners, 
four  being  distinguished  members  of  the  medical  profession.  Dr.  E.  Har- 
ris, widely  known  by  his  labors  in  behalf  of  sanitary  science,  was  appointed 
Registrar  of  Vital  Statistics ;  the  late  Dr.  E.  B.  Dalton  was  selected  as 
the  chief  executive  officer,  with  the  title  of  Sanitary  Superintendent;  and 
medical  inspectors  were  employed  for  the  different  precincts.'  The  meas- 
ures adopted  with  a  view  to  arrest  the  spread  of  the  disease  were  as  fol- 
lows :  The  removal,  as  far  as  possible,  of  all  localizing  causes,  the  trans- 
ference of  patients  to  hospitals  established  in  convenient  situations,  and  a 
prompt  resort  to  efficient  disinfection  wherever  the  disease  might  appear. 
Under  the  direction  of  the  able  and  energetic  superintendent,  these  meas- 
ures were  thoroughly  carried  out,  and  the  citizens  of  New  York  have  much 
occasion  for  gratitude  in  the  result.  As  bearing  on  questions  of  vast  im- 
portance in  relation  to  the  etiology  and  prevention  of  the  disease,  the  facts 
contained  in  the  subjoined  report  of  the  sanitary  superintendent,  which 

1  Vide  articles  by  Dr.  Edward  R.  Squibb,  in  "  The  Medical  Record."  New  York, 
May  1st  and  lath,  1866,  for  details  (which  cannot  be  here  introduced)  respecting 
the  relative  value  of  different  disinfectants,  their  mode  of  action,  and  the  mode  of 
their  employment  ;  and  an  article  by  Dr.  C.  A.  Lee,  in  the  same  Journal,  May  1.~>, 
1806.  Vide,  also,  an  able  review,  by  Prof.  Roberts  Bartholow,  in  the  American 
Journal  of  Medical  Sciences,  July,  1867;  and  articles  by  Dr.  Elisha  Harris,  in 
"  Military  Medical  and  Surgical  Essays,"  edited  by  Dr.  Hammond,  and  ill  Report 
of  Metropolitan  Board  of  Health,  New  York,  for  1867. 
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was  kindly  furnished  at  the  author's  request,  are  highly  valuable.  These 
facts  show,  in  the  first  place,  the  development  of  cholera  in  different,  widely 
separated  situations,  under  circumstances  which  render  untenable  the 
doctrine  of  diffusion  by  means  of  a  virus  or  miasm  derived  from  the  bodies 
of  those  affected  with  the  disease ;  in  other  words,  they  show  that  the 
breaking  out  of  the  disease  in  different  places  was  not  due  to  the  dissemi- 
nation of  a  special  material  contained  in  the  excreta,  or  to  any  other  mode 
of  communicability.  This  conclusion  is  not  inconsistent  with  the  porta- 
bility of  the  special  cause  of  the  disease,  nor  is  it  incompatible  with  an 
admission  of  the  possibility  of  the  disease  being  in  some  cases  communi- 
cated. The  facts  show  the  development  of  the  special  cause  in  connection 
with  the  operation  of  localizing  causes,  and,  in  this  respect,  the  facts  ac- 
cord with  those  observed  during  the  prevalence  of  the  disease  at  other 
times  and  places. 

In  the  second  place,  the  facts  contained  in  the  subjoined  report  go  to 
show  that  the  special  cause  of  the  disease  may  be  destroyed  by  disinfect- 
ing agencies.  It  is  in  this  point  of  view  that  the  facts  are  especially  valu- 
able. They  warrant  the  belief  that,  by  efficient  sanitary  regulations  as 
regards  the  ordinary  causes  of  disease,  and  by  resorting  to  means  adequate 
to  destroy  the  unknown  special  cause  as  soon  as  cases  occur  in  any  locality, 
the  epidemic  prevalence  of  cholera  may  be  restricted  within  narrow  limits. 

The  following  report  by  Dr.  Dalton  embraces  statistics  of  the  disease 
in  New  York  and  Brooklyn  : — 

"  The  first  case  of  cholera  in  New  York  occurred  on  the  first  of  May, 
the  second  on  the  following  day,  and  a  third  on  the  sixth  (1866).  Subse- 
quently no  case  occurred  until  the  fourth  of  June,  since  which  time  there 
have  been  more  or  less  cases  every  day. 

Number  of  cases  in  New  York  outside  of  public  institutions,  to  Sept.  22d  .  751 

Number  of  cases  in  New  York  in  public  institutions,  lo  Sept.  22d  .        .  .  421 

Number  of  cases  in  Brooklyn  outside  public  institutions,  to  Sept.  15th  .  .  6~>0 

Number  of  cases  in  Brooklyn  in  public  institutions,  to  Sept.  loth  .        .  .  87 

"  At  first  the  cases  occurred  in  localities  widely  separated,  but,  as  the 
season  advanced  and  the  cases  became  more  frequent,  they  occurred,  not 
successively  in  the  same  localities,  but,  with  comparatively  few  excep- 
tions, within  the  limits  of  various  circumscribed  localities,  which  latter 
were  themselves  widely  separate  from  each  other,  the  result  being,  that 
individual  cases  were  proximate,  while  the  groups  were  widely  separated. 

"  These  localities,  within  the  limits  of  which  the  mass  of  cases  have 
occurred,  were,  without  exception,  insalubrious.  A  few  isolated  cases  have 
Occurred  where  such  was  not  the  fact. 

"  The  original  development  of  the  disease  was  not  distinctly  traceable 
to  any  particular  emigrant  passenger,  nor  any  particular  lot  of  baggage 
or  merchandise ;  but  it  followed  the  arrival  in  our  harbor  of  infected  emi- 
grant ships. 

"  There  is  no  evidence  that  the  disease  was  carried  from  one  locality  in 
the  city  to  another,  excepting  that  individuals  have  left  an  infected  lo- 
cality apparently  well,  and  subsequently  died  of  cholera  in  an  uninfected 
locality,  but  without  infecting  other  persons.  It  seems  probable  that  the 
disease  occurred  in  each  locality  independently. 

"  Experience  here  furnishes  evidence  that  the  dejections  are  one  means 
of  propagating  the  disease,  instances  having  occurred  where  persons  have 
been  taken  with  it  soon  after  having  washed  bedding,  etc.,  soiled  by  a 
cholera-patient ;  but  such  persons  had  been  subjected  to  the  same  original 
causes  as  the  one  by  whose  dejections  they  appeared  to  become  infected. 
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The  mass  of  evidence,  however,  is  negative,  depending  upon  the  apparent 
controlling  influence  of  disinfection  of  privies,  vessels,  and  material  used 
by  cholera-patients. 

"  Every  house  in  which  the  disease  has  been  known  to  exist  has  been 
disinfected.  Sulphate  of  iron  in  saturated  solution,  or  scattered  dry  in 
wet  places,  has  been  used  for  privies  and  all  vessels  containing  dejections. 
Solution  of  permanganate  of  potassa — one  ounce  to  five  gallons — for  bed- 
ding and  clothing,  the  latter  being  boiled  in  such  a  solution  for  two  hours 
and  then  reboiled  and  washed  in  pure  water.  For  purifying  the  atmos- 
phere, chloride  of  lime  has  been  freely  scattered  about  the  floors,  and 
often  chlorine  has  been  slowly  set  free  in  the  room  of  the  patient  by  add- 
ing sulphuric  acid  to  a  mixture  of  chloride  of  sodium  and  binoxide  of 
manganese.  Where  entire  fumigation  of  the  house  has  been  necessary,  it 
has  been  done  either  by  chlorine  rapidly  set  free  by  adding  sulphuric  acid 
to  chloride  of  lime,  or  by  sulphurous  acid  set  free  by  burning  sulphur. 

"  Disinfection  of  the  immediate  surroundings  of  the  patient  has  fre- 
quently been  apparently  sufficient,  though  in  many  instances  a  second  and 
sometimes  a  third  case  has  occurred  in  the  same  house. 

"  Fumigation,  either  with  chlorine  or  sulphurous  acid  gas,  has,  with  two 
exceptions,  been  followed  by  complete  immunity  from  the  disease.  In  one 
of  the  exceptions  a  case  occurred  some  five  weeks  subsequent  to  the  fumi- 
gation, and  in  the  other  five  days. 

"  No  confidence  is  felt  in  any  particular  line  of  treatment  for  the  con- 
trol of  the  disease.  The  ordinary  means  for  alleviating  the  suffering  of 
the  patient  have  been  used  with  success,  and  the  subcutaneous  injection 
of  morphia  has  been  efficacious  in  preventing  the  recurrence  of  cramps." 

The  efficacy  of  the  preventive  measures  employed  in  the  manner  de- 
scribed in  the  foregoing  report  is  confirmed  by  the  experience  of  the  sub- 
sequent year,  viz.,  1867.  The  facts  relating  to  the  disease  in  this  year 
are  concisely  stated  in  the  following  extract  from  the  Report  of  the  Board 
of  Health :  "  Twenty-seven  deaths  from  cholera  have  occurred  during  the 
past  year  (1867)  in  the  city  of  New  York,  five  in  the  city  of  Brooklyn,  and 
eighteen  at  the  military  post  in  the  harbor.  The  disease  has  not  excited 
public  alarm,  and  never  approached  the  character  of  a  general  epidemic. 
The  means  used  to  combat  it  were  the  same  as  those  emplo37ed  in  the  year 
1866.  Wherever  a  case  occurred,  the  Disinfecting  Corps  cleansed  the 
buildings,  or  fumigated  them  with  sulphur,  and  destroyed  the  clothing  if 
it  could  not  be  disinfected  by  boiling  water  or  the  permanganate  of  pot- 
ash. The  experience  of  another  year  has  confirmed  the  opinion  that  active 
interference,  by  means  of  disinfectants,  is  the  surest  way  to  control  and 
arrest  this  terrible  disease." 

The  efficacy  of  sanitary  measures  and  disinfect!  on  <n  promptty  arresting 
the  prevalence  of  cholera  was  strikingly  exemplified  by  the  history  of  an 
outbreak  of  the  disease  at  the  workhouse  on  Blackwell's  Island  in  1866. 
The  measures  were  instituted  by  my  colleague,  Prof.  F.  H.  Hamilton ; 
and  the  following  are  the  facts  contained  in  the  history  as  given  in  a  letter 
to  the  Registrar  of  vital  statistics :  The  first  case  occurred  in  the  work- 
house July  28th,  and  the  last  case  was  on  August  6th.  During  these  nine 
days  of  about  800  inmates  123  died.  The  explanation  of  the  rapid  propa- 
gation and  fatality  of  the  disease  was  believed  to  be  mainly  confinement 
and  crowding.  Prof.  Hamilton  undertook  to  drive  out  the  disease  in  from 
three  to  five  days,  and  succeeded  by  means  a  summary  of  which  is  con- 
tained in  the  following  extract : — 

"  The  inmates  were  distributed  as  far  as  the  vacant  places  in  the  build- 
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ing  would  permit;  the  cell-doors  were  left  open  at  night;  the  night- 
buckets  were  supplied  with  disinfectants  and  left  outside ;  the  women's 
cooking-rooms  were  converted  into  hospital  wards,  and  the  women  were 
kept  out-of-doors  from  morning  until  night ;  corn-meal  and  molasses  were 
taken  from  the  diet-table ;  coffee,  tea,  and  vegetables  were  added ;  at  night 
each  inmate  was  required  to  take,  whiskey  one  ounce,  water  three  ounces, 
tincture  of  capsicum  fifteen  drops.  [These  people  are  our  city  vagrants, 
and  probably  are  habitually  intemperate.]  A  variety  of  disinfectants  were 
employed  freely  and  constantly  in  every  vessel  and  closet  which  received 
the  excreta ;  even  the  excreta  from  the  stomach  were  disinfected  imme- 
diately after  they  were  received  into  a  vessel  or  fell  upon  the  floor; 
stoves  were  placed  in  each  hospital  ward  to  insure  a  draught ;  all  win- 
dows were  kept  open  day  and  night ;  the  clothing  taken  from  cholera 
patients  was  sent  directly  to  the  boilers ;  a  ward  was  established  for 
patients  with  the  diarrhoea,  and  the  value  of  this  measure  is  shown  by  the 
fact  that  of  the  large  number  received  into  this  ward  only  one  died.  It 
was  difficult,  however,  to  persuade  these  poor  creatures  to  report  them- 
selves at  this  stage  of  the  disease." 

"  Of  fourteen  house-physicians  and  surgeons  employed  in  the  several 
buildings,  some  of  whom  have  been  in  constant  attendance  upon  the  sick, 
not  one  suffered  from  the  epidemic." 

Finally,  with  reference  to  the  prevention  of  cholera,  facts  warrant  the 
belief  that,  by  disinfecting  vessels  with  cholera  patients,  the  prompt  disin- 
fection of  the  places  in  which  successively  the  disease  breaks  out,  the 
immediate  arrest,  by  simple  measures,  of  diarrhoea,  the  accomplishment  of 
the  latter  object,  in  all  cases,  being  secured  by  house-to-house  visitations, 
and  the  efficient  carrying  out  of  sanitary  measures  for  the  people  at  large, 
together  with  proper  attention  to  personal  hygiene,  epidemics  may  be 
effectually  controlled. 

TREATMENT. — To  consider  the  host  of  remedies  and  therapeutical  mea- 
sures which  have  been  advocated  as  more  or  less  efficacious  in  the  treat- 
ment of  this  disease  would  require  not  a  little  space.  There  are  but  few 
articles  in  the  materia  medica  which  have  not  been  tried,  even  including 
antimony  and  drastic  purgatives.  Much  injury  has  doubtless  been  done 
by  over-medication  under  the  idea  that  the  treatment,  as  regards  activity, 
must  be  proportionate  to  the  amount  of  danger  from  a  disease.  On  the 
other  hand,  many  of  the  remedies  which  have  been  employed  exert  little 
or  no  effect  either  for  good  or  harm.  During  the  epidemic  of  1849,  a 
writer  in  one  of  our  medical  journals  gravely  announced  as  a  remedy, 
hogs'  bristles  or  the  hair  from  a  cow's  tail  burned  to  a  cinder!  It 
would  be  unprofitable  to  devote  space  to  the  consideration  of  the  great 
variety  of  practice  which  the  literature  of  cholera  affords.  There  is  no 
known  remedy  which  is  to  be  considered  as  a  specific,  yet  there  is  reason 
to  believe  that  the  disease  is  frequently  controlled  by  efficient  treatment, 
and,  when  not  arrested,  the  recovery  may  depend  on  the  judicious  em- 
ployment of  measures  for  that  end.  I  shall  limit  myself  to  a  brief  state- 
ment of  the  principles  of  treatment  which  my  own  experience  and 
reflections  have  led  me  to  regard  as  most  consistent  with  our  present 
knowledge. 

The  treatment  is  to  be  considered  as  applicable  to  the  different  stages, 
viz.,  before  collapse,  during  the  collapsed  stage,  and  after  reaction.  Prior 
to  collapse,  the  paramount  object  is  the  arrest  of  the  intestinal  effusion. 
This  effusion  is  the  first  appreciable  link  in  the  chain  of  morbid  sequences, 
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and,  if  promply  arrested  before  it  has  proceeded  so  far  as  to  affect  seri- 
ously the  blood  and  circulation,  the  patient  is  usually  safe.  The  remedy 
on  which  most  dependence  is  to  be  placed  in  effecting  this  object  is  opium. 
Some  form  of  opiate  is  to  be  given  promptly  in  doses  sufficient  to  effect 
the  object.  The  form  of  opiate  is  to  be  chosen  with  reference  to  prompt- 
ness of  action  and  the  probability  of  its  being  retained.  Opium  in  sub- 
stance is  unsuitable  from  the  comparative  slowness  with  which  it  is 
absorbed.  Laudanum,  the  acetated  tincture,  or  an  aqueous  preparation, 
is  to  be  preferred.  But  the  article  which  I  have  been  led  to  regard  as 
the  most  eligible  is  a  salt  of  morphia,  administered  by  placing  it  dry 
upon  the  tongue.  In  the  endeavor  to  effect  the  object  of  treatment  in  this 
stage,  moments  are  precious,  for  there  is  always  danger  that,  if  the  object 
be  not  promptly  effected,  the  patient  will  fall  into  the  collapsed  state. 
The  opiate  should,  therefore,  be  given  at  once  in  a  full  dose.  A  grain  of 
a  salt  of  morphia  is  rarely,  if  ever,  too  large  a  dose  for  an  adult.  A 
physician  should,  if  possible,  remain  with  the  patient.  If  the  first  dose 
be  quickly  rejected,  a  second  should  be  instantly  given.  The  doses  are 
to  be  repeated  at  intervals  of  from  half  to  three-fourths  of  an  hour,  until 
the  dejections  and  borborygmi  cease.  If,  owing  to  the  occurrence  of 
vomiting,  the  administration  by  the  mouth  be  ineffectual,  it  should  be 
given  by  the  rectum ;  and  in  cases  in  which  the  symptoms  are  urgent, 
both  modes  of  administration  should  be  resorted  to.  The  system,  even 
in  this  stage  of  the  disease,  is  not  readily  affected  by  opiates  thus  given. 
In  view  of  the  importance  of  the  object,  if  it  be  necessary  in  order  to 
effect  it,  some  risk  of  inducing  narcotism  is  justifiable  ;  but  if  the  admin- 
istration be  in  the  hands  of  the  physician,  and  the  effects  of  the  doses 
watched  with  care,  danger  from  this  source  may  generally  be  avoided. 
The  practical  point  is  to  employ  the  remedy  freely  and  promptly  so  as  to 
effect  the  object,  bearing  in  mind  the  fact  that  the  delay  of  half  an  hour 
or  an  hour  is  often  fatal.  Relying  upon  the  opiate,  it  is  best  not  to  add 
other  remedies,  lest  by  increasing  the  bulk  of  the  doses  they  will  be  more 
likely  to  be  rejected.  A  full  dose  is  preferable  to  small  doses  frequently 
repeated,  because  the  effect  within  a  short  space  of  time  is  greater,  and  the 
remedy  is  more  likely  to  be  retained.  Aside  from  the  rejection  of  the  re- 
medy, vomiting  is,  if  possible,  to  be  prevented  in  view  of  its  purtubatory 
effects.  The  patient,  in  this  stage,  should  be  restricted  to  a  very  small 
quantity  of  water,  or  spirit  and  water,  given  at  short  intervals,  or  to 
small  pieces  of  ice.  Perfect  quietude  is  important.  He  should  not  be  per- 
mitted to  get  up  to  go  to  stool,  and  he  should  be  urged  to  resist,  as  much 
as  possible,  the  desire  to  evacuate  the  bowels.  Frictions,  the  warm  bath, 
sinapisms,  etc.,  in  this  stage,  are  of  doubtful  expediency. 

I  have  repeatedly  succeeded  in  arresting  the  disease  by  this  plan  of 
treatment,  and  when  arrested  before  proceeding  to  the  stage  of  collapse, 
the  recovery  is  usually  speedy.  Regulated  diet,  rest,  with  perhaps  a  tonic 
remedy,  suffice  for  the  cure.  The  bowels  should  be  allowed  to  remain 
constipated  for  several  days,  and  then,  if  movements  do  not  spontaneously 
occur,  simple  enemas  will  probably  be  sufficient ;  if  not,  a  little  rhubarb 
or  some  other  mild  laxative  may  be  given.  I  believe  no  other  plan  of 
treatment  promises  more  than  this,  but  it  is  not  to  be  expected  that  it  will 
always  prove  successful.  It  will  fail,  or  rather  it  is  not  available,  when, 
owing  to  the  persistent  vomiting  and  frequent  purging,  the  remedy  is  not 
retained  sufficiently  long  to  exert  its  effect ;  and  it  is  not  available  when, 
owing  to  the  great  rapidity  of  the  transudatk>n,  the  state  of  collapse  occurs 
so  quickly  that  there  is  not  time  enough  to  obtain  a  remedial  otl'trt. 
These,  difficulties  are  equally  in  the  way  of  success  from  any  remedies. 
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•  The  foregoing  remarks  on  the  treatment  prior  to  the  phenomena  of  col- 
lapse were  written  before  the  hypodermic  method  of  administering  opiates 
and  other  remedies  had  come  into  vogue,  and  the  inquiry  has  arisen 
whether,  by  means  of  this  method,  the  opiate  plan  of  treatment  of  cholera, 
in  the  first  stage,  may  not  be  carried  out  more  efficiently  than  by  giving 
opiates  by  the  mouth  or  rectum.  Considering  the  vast  importance  of  the 
promptness  of  the  effect  of  opiates,  and  the  uncertainty  attending  their  ad- 
ministration by  the  mouth  or  rectum,  owing  to  their  rejection  by  vomiting 
or  purging,  and  the  difficulty  of  absorption  if  they  be  retained  in  the  ali- 
mentary canal,  the  l^podermic  method  seems  to  offer  a  great  advantage  as 
regards  speediness  and  reliability  of  effect.  The  hj^podermic  injection  of 
Majendie's  solution  of  morphia  was  employed  in  a  large  proportion  of  the 
cases  which  came  under  my  observation  in  1866.  The  vomiting,  purging, 
and  cramps  were  generally  arrested  promptly  by  this  measure  ;  recovery, 
however,  followed  in  a  very  small  proportion  of  cases.  So  far  as  my  ex- 
perience goes,  it  affords  evidence  of  the  efficiency  of  the  measure  with  re- 
gard to  the  immediate  objects,  viz.,  the  arrest  of  the  vomiting,  purging, 
and  cramps,  but  it  does  not  afford  proof  of  its  curative  efficacy.  With 
regard  to  the  latter,  the  character  of  the  patients  is  to  be  borne  in  mind, 
nearly  all  who  were  seen  in  the  first  stage  being  inmates  of  the  hospitals, 
and  many  being  affected,  when  attacked  with  cholera,  with  some  serious 
chronic  disease  such  as  phthisis,  Bright's  disease,  etc.  The  value  of  the 
hypodermic  method  of  employing  the  opiate  plan  of  treatment,  as  a  cura- 
tive measure,  remains  to  be  ascertained  by  a  more  extended  clinical  expe- 
rience embracing  a  more  favorable  class  of  cases.  The  hypodermic  injec- 
tion of  a  solution  of  morphia,  in  this  disease,  is  to  be  employed  with 
circumspection.  Narcotism  is  sometimes  induced  by  an  amount  much 
below  that  which  might  be  given  by  the  mouth  without  risk.  I  have 
known  a  little  less  than  a  grain,  given  in  two  injections,  with  an  interval 
of  two  hours,  to  produce  deep  narcotism.  The  tolerance  of  opiates  in 
large  doses  by  the  stomach  or  rectum  is  not  a  criterion  of  the  quantity 
to  be  injected  beneath  the  skin  in  epidemic  cholera. 

Injections  of  brandy  and  a  strong  tea-infusion  were  used  considerably, 
with  apparent  efficacy  in  arresting  the  evacuations  and  preventing  col- 
lapse. The  proportions  used  were  half  an  ounce  of  brand}'  and  two  ounces 
of  the  tea-infusion,  the  injections  being  repeated  every  half  hour,  every 
hour,  or  after  longer  intervals,  according  to  circumstances. 

In  the  stage  of  collapse,  the  plan  of  treatment  indicated  prior  to  this 
stage  may  prove  not  only  ineffectual,  but  hurtful.  It  is  still  an  object  to 
arrest  intestinal  transudation,  if  it  continue ;  but  to  employ  opiates  very 
largely  for  this  object  may  not  be  judicious  with  reference  to  the  recupe- 
rative efforts  of  the  system.  The  symptoms  in  this  stage  are  due,  mainly, 
to  the  damage  which  the  blood  has  sustained  in  the  loss  of  its  constitu- 
ents from  the  transudation  which  has  already  taken  place.  Opiates  may 
be  given,  and,  owing  to  the  remarkable  degree  of  tolerance  under  these 
circumstances,  they  may  be  given  in  considerable  doses,  but  much  care 
should  be  observed  not  to  induce  narcotism.  They  should  be  given  by 
either  the  mouth  or  the  rectum ;  never,  in  this  stage,  by  the  hypodermic 
method.  Astringent  remedies,  if  the  stomach  will  retain  them,  may  be 
added,  such  as  tannic  acid,  the  acetate  of  lead,  bismuth,  etc.  If,  however, 
these  or  other  remedies  provoke  vomiting,  they  will  be  likely  to  do  more 
harm  than  good.  Remedies'  to  allay  vomiting  may  be  tried,  viz.,  the 
hydrocyanic  acid,  creasote,  and  chloroform.  Niemeyer  extols  the  applica- 
tion to  the  abdomen  of  compresses  wet  with  cold  water. 
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In  a  large  proportion  of  cases,  after  collapse  has  taken  place  little  can 
be  done  with  much  hope  of  success.  Even  if  the  vomiting  and  purging 
cease,  recovery  may  not  follow.  The  blood  may  have  been  damaged  irre- 
mediably. Under  these  circumstances  it  is  plain  that  active  treatment  can 
effect  nothing.  Recovery,  however,  in  a  certain  proportion  of  cases,  takes 
place,  and  under  a  great  variety  of  treatment.  It  may  take  place  when  no 
t  iv.it  ment  is  pursued.  My  first  case  of  cholera,  in  1849,  illustrated  the 
fact  just  stated.  The  patient  was  brought  into  hospital  completely  col- 
lapsed. I  remained  with  him  several  hours,  and  resorted  to  various  thera- 
peutical measures.  At  length  all  measures  were  discontinued.  He  was 
allowed  to  drink  abundantly  of  cold  water,  under  the  impression  that  the 
case  was  utterly  hopeless,  and,  therefore,  the  indulgence  could  do  no  harm. 
Much  to  my  surprise,  after  an  absence  of  several  hours,  I  found  the  vom- 
iting and  purging  had  ceased  and  reaction  was  coming  on.  He  recovered 
rapidly.  I  have  been  led  to  doubt  whether,  in  general,  active  treatment 
effects  much  for  the  advantage  of  the  patient  in  the  collapsed  stage  of 
cholera,  and  I  cannot  doubt  that  it  is  often  prejudicial.  The  object  of 
treatment  in  this  stage,  aside  from  the  arrest  of  vomiting  and  purging,  is 
to  excite  and  aid  the  efforts  of  nature  in  restoring  the  circulation,  together 
with  the  functions  dependent  thereon.  The  measures  to  be  employed  for 
this  object  are  external  heat,  stimulating  applications  to  the  surface,  dif- 
fusible and  other  stimulants,  and  alimentation. 

The  application  of  heat  may  be  made  by  means  of  warm  blankets  or 
bottles  of  hot  water  placed  near  the  body.  The  more  active  modes  of  ap- 
plying heat  are  of  doubtful  propriety.  I  have  never  seen  benefit  from  the 
warm  bath,  or  the  application  of  steam  or  hot  air.  It  is  not  desirable  to 
excite  perspiration,  and,  if  perspiration  occur,  it  should  be  wiped  away 
with  warm  dry  cloths.  Violent  friction  does  more  harm  than  good.  The 
surface  may  be  gently  stimulated  with  sinapisms  or  the  tincture  of  capsi- 
cum. Diffusible  stimulants,  in  the  form  of  spirits  and  water,  should  be 
given  as  freely  as  the  stomach  will  bear,  always  recollecting  the  risk  and 
the  evils  of  inducing  vomiting.  It  will  be  most  apt  to  be  retained,  if  given 
in  small  quantities  at  a  time,  and  often  repeated.  If  vomiting  be  provoked 
by  either  drinks,  remedies,  or  aliment,  more  or  less  injury  is  done.  The 
ethers,  stimulants  such  as  capsicum,  the  essential  oils,  cardamom,  ginger, 
etc.,  are  appropriate  if  they  be  grateful  to  the  stomach  and  retained. 
Concentrated  nourishment — essence  of  meat,  chicken-broth,  and  milk — is 
to  be  given  in  small  quantities  at  a  time,  provided  the  stomach  will  retain 
it.  It  is  doubtless  desirable  to  introduce  liquid  into  the  system  as  far  as 
possible.  The  only  objection  to  the  free  ingestion  of  water  is  the  risk  of 
provoking  vomiting.  Small  lumps  of  ice  should  be  freely  allowed. 

If  the  patient  emerge  from  the  collapsed  state,  the  indications  are  to  sup- 
port the  system  by  the  moderate  use  of  stimulants  and  by  alimentation  ; 
to  restore  the  function  of  the  kidne%ys  by  diuretic  remedies  and  mucilagi- 
nous drinks,  bearing  in  mind  that  uraemia  belongs  among  the  dangers  of 
this  stage ;  to  restrain  diarrhoea,  if  it  occur,  by  anodynes  and  astringents  ; 
to  strengthen  by  tonics,  and  to  palliate,  by  appropriate  remedies,  the  various 
symptoms  which  may  arise. 
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INTESTINAL  WORMS. 

Ascaris  Lumbricoides.    Ascaris  or  Oxyuris  Vermicularis.    Tricocephalus  Dispar.    Anchylos- 
toina  Duodeiiale.    Ascaris  Alata.    Taenise.    Trichina  Spiralis. 

OF  the  various  entozoa,  helminth!,  or  parasitic  animals  which  dwell  within 
the  human  body,  several  are  developed  in  the  intestines.  They  give 
rise  to  more  or  less  disturbance,  and  are  properly  enough  considered  in 
connection  with  the  functional  disorders  of  the  alimentary  canal.  I  shall 
treat  of  intestinal  worms  only  in  so  far  as  concerns  the  practical  duties  of 
the  physician.  The  study  of  these  and  other  parasites,  as  belonging  to 
comparative  anatomy  and  physiology,  and  as  a  branch  of  zoology,  is  nighty 
interesting,  and  has  led  to  valuable  practical  results,  but  other  points  than 
those  which  relate  directly  to  them  as  morbid  conditions  would  be  here 
out  of  place. 

The  intestinal  worms  of  frequent  occurrence  are  the  ascaris  lumbri- 
coides,  lumbricoid  or  round  worm,  and  the  ascaris  vermicularis,  thread 
or  seat  worm.  The  worm  known  as  tricocephalus  dispar  is  probably  suffi- 
ciently common,  but  of  little  or  no  practical  importance.  The  different 
species  of  tsenia,  or  tapeworm,  are  of  rare  occurrence  in  this  country,  but 
constitute  an  important  affection.  These  different  worms  will  be  noticed 
under  distinct  heads.  And,  as  appropriately  classed  among  the  intestinal 
worms,  because  they  are  received  and  developed  within  the  alimentary 
canal,  the  trichina  spiralis  will  be  considered  in  this  connection. 

Ascaris  Lumbricoides. 

With  this  worm  every  young  physician  soon  becomes  familiar.  It  resem- 
bles the  common  earth-worm.  It  is  the  most  common  of  all  the  intestinal 
worms.  It  varies  in  length  from  six  to  sixteen  inches.  It  is  of  a  whitish 
or  yellowish  color ;  the  body  is  round,  tapering  toward  each  extremity, 
and  the  mouth  is  surrounded  by  three  tubercles.  The  sexes  are  distinct. 

The  common  lumbricoid  worm  inhabits  the  small  intestine.  It  rarely 
exists  in  early  infancy,  and  is  most  common  between  the  ages  of  three  and 
ten.  It  is  not  very  uncommon  in  adults,  but  is  extremely  rare  in  old  age. 
This  species  of  worm  is  not  usually  solitary.  In  different  cases  the  num- 
ber of  lumbrici  varies  greatly.  Sometimes  the  number  is  very  great,  and 
in  autopsical  examinations  they  are  occasionally  coiled  together  so  as  to 
form  balls  or  masses  of  considerable  size.  Cruveilhier  cites  a  case  in  which 
over  a  thousand  were  found  after  death.  They  are  not  infrequently  brought 
into  the  stomach  by  acts  of  vomiting  and  ejected  from  the  mouth.  They 
may  find  their  way  into  the  nares,  and  they  have  been  known  to  pass  into 
the  Eustachian  tube,  frontal  sinus,  and  larynx.  They  may  migrate  from 
the  intestine  into  the  biliary  ducts  and  gall-bladder.  In  a  subject  dead 
with  lumbar  abscess  connected  with  caries  of  the  vertebne,  I  found  a 
great  number  within  the  hepatic  ducts,  some  extending  along  the  ducts, 
find  others  coiled  up.  They  may  possibly  give  rise  to  hepatic  abscess. 
They  may  penetrate  into  the  pancreatic  duct.  They  have  been  found  in 
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the  peritoneal  cavity  and  in  abscesses  within  the  abdominal  walls.  In 
these  cases  they  doubtless  escape  through  perforations  caused  by  ulcera- 
tion  or  sloughing  incidental  to  other  morbid  conditions ;  it  is  not  probable 
that  the  worms  ever  perforate  the  intestines,  as  was  formerly  supposed. 
They  have  been  observed  to  escape  from  the  body  through  fistulas  com- 
municating with  the  intestinal  canal. 

The  symptoms  denoting  the  presence  of  these,  or  other  worms,  within 
the  intestinal  canal,  are  obscure.  A  host  of  symptoms  having  little  or  no 
significance  have  been  enumerated  by  writers.  Nothing  is  more  common 
than  the  passage  of  lumbrici  from  the  stomach  or  bowels  when  there  had 
been  no  symptoms  of  disorder.  The  morbid  effects  have  heretofore  been 
greatly  exaggerated.  These  worms,  it  is  probable,  very  rarely  give  rise 
to  serious  results  except  when  they  migrate  into  the  biliary  or  pancreatic 
ducts,  the  Eustachian  tube,  or  the  larynx,  and  these  migrations  are  ex- 
ceedingly infrequent.  There  is  no  foundation  for  the  belief  that  they  give 
rise  to  a  form  of  fever,  as  implied  by  the  term  worm  fever.  They  are 
not  infrequently,  in  cases  of  fever,  passed  from  the  bowels,  and  found  in 
the  intestines  after  death  ;  but  their  presence  is  merely  a  coincidence. 
That  they  may  give  rise  to  convulsions,  epileptic  paroxysms,  chorea,  and 
other  affections  of  the  nervous  system,  as  is  generally  supposed,  must  be 
considered  as  by  no  means  established. 

Symptoms  generally  regarded  as  denoting  these  worms  are  colic  pains, 
tumefaction  of  the  abdomen,  impaired  appetite,  excessive  flow  of  saliva, 
diarrhoea,  itching  of  the  nose,  swelling  of  the  face,  offensive  odor  of  the 
breath,  disturbed,  dreamy  sleep,  and  grinding  of  the  teeth  during  sleep. 
It  is  never  prudent  for  a  physician  to  declare  positively  that  a  child  be- 
tween three  and  ten  years  of  age  has  not  worms,  for  he  is  liable  to  be 
convicted  of  error  by  the  operation  of  a  vermifuge  given  without  his 
sanction ;  but  the  only  readily  available  diagnostic  proof  is  the  presence 
of  one  or  more  in  the  stools.  When  more  or  less  of  the  above-named 
symptoms  are  present,  a  brisk  purgative  may  be  given,  and  the  stools  ex- 
amined, with  reference  to  diagnosis.  If  one  or  more  worms  be  passed,  it 
is  proper  to  act  as  if  there  were  others  remaining.  According  to  Davaine,1 
a  microscopical  examination  of  feces  will  show  the  characteristic  ova,  if 
lumbrici  be  present.  He  states  that  their  ova  are  readily  recognized,  and 
hence  the  diagnosis  may  be  made  positive  in  this  way.  Practitioners  in 
general,  however,  will  be  satisfied  to  base  the  diagnosis  upon  other  facts. 

The  lumbricoid  worm  is  propagated  by  ova.  The  body  of  a  female 
lumbricus  contains  a  vast  number  of  eggs,  estimated  by  Eschricht  to  be 
sixty-four  millions.  These  ova  are  discharged  with  the  feces.  The  ob- 
servations of  Davaine  and  others  show  that  their  vitality  is  retained  for 
many  months.  Their  ingress  into  the  alimentary  canal  is  probably  by 
means  of  water  containing  them  ;  and,  finding  in  the  small  intestines 
favorable  conditions,  the  production  of  the  worms  takes  place.  That 
special  conditions  are  required  may  be  inferred  from  the  fact  that  these 
worms  are  so  common  in  certain  periods  of  life,  and  so  infrequent  at 
other  periods.  As  regards  the  nature  of  the  conditions,  we  have  no 
positive  knowledge  ;  mucus  in  abundance  is  supposed  to  be  the  nidus  for 
their  production. 

The  expulsion  of  lumbricoid  worms  is  generally  effected  without  diffi- 
culty. Premising  a  brisk  purgative,  which  is  sometimes  alone  sufficient, 

1  Traite  des  Entozoairea  et  des  Maladies  Vermineuses  de  1'Hotnme  et  des  Ani- 
maux  Domestiques.  1860.     The  reader  is  referred  to  this  work  as  treating  of  entozoa 
miuutely  and  comprehensively. 
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an  anthelmintic  remedy  is  to  be  given  for  several  successive  days.  Of  the 
various  anthelmintics,  those  best  suited  for  the  destruction  of  these  worms 
are  chenopodium  or  wormseed,  santonin,  and  spigelia  or  pinkroot.  San- 
tonin is  most  easily  administered,  and  perhaps  as  effective  as  the  other 
articles.  The  dose  is  from  3  to  6  grains,  repeated  three  or  four  times 
daily,  given  either  mixed  with  sugar,  or  made  into  dragees  or  troches. 
The  oil  of  wormseed  is  the  most  convenient  form  of  this  remedy.  From 
5  to  10  drops  may  be  given  three  times  daily  mixed  with  sugar  or  in  an 
emulsion.  The  pinkroot  has  long  been  relied  upon  as  an  efficacious 
remedy.  The  infusion  may  be  used,  but  the  fluid  extract  of  spigelia  and 
senna  is  the  most  eligible  form,  the  dose  being  from  1  to  4  drachms  three 
times  daily.  Tenacetum  or  tansy,  and  absinthium  or  wormwood,  are 
doubtless  efficacious  remedies.  All  these  remedies  act  toxically,  that  is, 
by  poisoning  the  worms.  After  two  or  three  days,  a  brisk  purgative 
should  be  given.  If  with  this  treatment  no  worms  be  discharged,  their 
non-existence  may  be  inferred.  If  worms  be  brought  away  by  this  treat- 
ment, it  need  not  be  continued  or  repeated  unless,  from  the  continuance 
or  recurrence  of  symptoms  denoting  disorder,  it  be  inferred  that  their 
expulsion  is  not  complete.  The  absence  of  the  ova  in  the  stools,  according 
to  Davaine,  may  be  relied  upon  as  proof  positive  of  the  absence  of  the 
worms. 

With  a  view  to  preventing  the  ingestion  of  the  ova  of  lumbrici,  atten- 
tion should  be  directed  to  the  purity  of  the  water  used  as  drink.  Water 
from  shallow  wells  in  the  neighborhood  of  dwellings  and  small  rivulets 
should  be  avoided.  Filtration  would  probably  prove  effectual  in  the  way 
of  prophylaxis.  Davaine  states  that  it  is  not  common  in  Paris  for  chil- 
dren and  others  to  be  affected  with  this  worm,  a  fact  which  he  attributes 
to  the  custom  of  using  filtered  water. 

Ascaris  Vermicularis. 

This  worm,  called  also  oxyuris  vermicularis  and  commonly  known  as 
the  thread,  pin,  seat  or  maw-worm,  inhabits  the  large  intestine,  and 
chiefly  the  rectum.  It  very  rarely  migrates  into  the  small  intestine.  The 
size  is  very  small,  as  indicated  by  certain  of  the  names  in  common  use ; 
the  length  varies  from  two  to  five  lines.  The  vermicular  ascarides  fre- 
quently exist  in  immense  numbers,  and  they  are  sometimes  voided  in 
large  masses  or  balls  agglomerated  by  mucus.  They  occur  chiefly  in 
3-oung  children,  but  they  are  not  extremely  uncommon  at  all  periods  of 
life.  I  have  met  with  several  examples  of  their  occurrence  in  aged 
persons. 

These  worms  occasion  pain  in  the  rectum,  tenesmus,  and,  more  espe- 
cially, pruritus  at  the  anus.  The  latter  symptom,  which  is  often  due  to 
an  herpetic  eruption  in  this  situation,  should  always  excite  suspicion  of 
the  presence  of  these  parasites.  The  itching  is  apt  to  occur  in  paroxysms, 
and  is  particularly  troublesome  at  night.  Excitation  of  the  sexual 
organs  is  apt  to  occur  with  seminal  emissions,  and  it  is  stated  that  the 
habit  of  masturbation,  in  either  sex,  may  originate  from  this  source.  In 
girls  the  worms  sometimes  migrate  into  the  vngina,  and  occasion  pruritus 
with  leucorrhoea.  The  diagnosis  is  made  without  difficulty.  On  exami- 
nation of  the  stools,  the  worms  are  seen,  in  greater  or  less  numbers, 
adhering  to  the  feces ;  and  on  an  ocular  inspection  of  the  anus  they  may 
generally  be  discovered.  It  is  doubtful  if  they  ever  lead  to  any  serious 
disorders,  but,  owing  to  the  irritation  which  they  occasion,  and  loss  of 
sleep,  the  general  health  may  become  more  or  less  impaired. 
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The  treatment  is  simple  and  efficacious,  but  it  may  require  a  certain 
amount  of  perseverance.  The  same  anthelmintics  may  be  employed  as 
for  the  destruction  of  the  lumbricoid  worms,  and  given  in  the  same  way. 
Pun; :itive  remedies  are  to  be  given  from  time  to  time.  In  addition,  enemas 
of  cold  water,  or  salt  and  water,  are  to  be  administered  once  or  twice 
daily.  These  are  to  be  continued  for  a  fortnight,  or  longer,  until  all  the 
local  symptoms  disappear.  The  treatment  by  enemas  will  frequently 
alone  prove  effectual.  Various  remedies  in  enemas  have  been  advised, 
such  as  wormwood,  vinegar,  empyreumatic  oil,  assafoetida,  camphor,  sul- 
phuret  of  potassa,  etc.,  but  it  is  very  rarely  the  case  that  simple  water  or 
salt  and  water,  in  conjunction  with  the  other  measures,  will  not  suffice. 
Injections  of  a  weakly  solution  of  carbolic  acid  can  hardly  fail  to  prove 
efficacious.  The  irritation  or  slight  inflammation  about  the  anus,  which 
is  sometimes  caused  by  the  presence  of  these  worms,  may  be  relieved  by 
the  application  of  a  soothing  unguent,  or  the  daily  injection  of  a  little 
almond  or  olive  oil. 

Tricocephalus   Dispar. 

This  worm,  as  the  name  tricocephalus  denotes,  is  characterized  by  the 
hair-like  appearance  of  the  cephalic  extremity.  It  is  from  an  inch  and  a 
half  to  two  inches  in  le-ngth.  The  capillary  portion  forms  about  two- 
thirds  of  its  length.  As  in  the  lumbricoid  and  vermicular  species,  the  two 
sexes  are  distinct.  It  inhabits  the  caecum  especially,  but  is  sometimes 
found  in  the  colon,  and,  very  rarely,  in  the  small  intestine.  The  propa- 
gation is  by  ova,  which,  according  to  Davaine,  are  readily  recognized  by 
means  of  the  microscope  in  the  dejections.  The  parasite  is  found  fre- 
quently, when  sought  after,  in  the  bodies  of  subjects  of  all  ages  dead  with 
different  diseases.  Some  years  ago,  when  engaged  in  examining  bodies 
dead  with  typhoid  fever,  I  was  led  to  examine  the  caecum  for  it,  and  I 
rarely  failed  to  find  one  or  more.  It  is  not  positively  known  that  its 
presence  gives  rise  to  disorder.  Earth,  of  Paris,  has  reported  a  case  in 
which  death  took  place  with  the  symptoms  of  meningitis,  and  after  death 
no  lesions  were  found  within  the  head,  but  the  intestines  contained  an 
enormous  quantity  of  worms  of  this  species.1 

The  foregoing  species  of  intestinal  worms  belong  in  the  class  styled  by 
helminthologists,  helminthes  nematoides,  or  cylindrical  worms.  Belong- 
ing to  this  class  is  a  worm  called  anchyhstoma,  or  sclerostoma  duodenale, 
which  has  been  observed  in  Milan  and  Egypt.  Existing  in  the  duodenum 
in  great  numbers,  it  has  been  supposed  to  give  rise  to  the  affection  known 
as  Egyptian  chlorosis,  by  piercing  the  walls  of  the  intestine  and  occa- 
sioning hemorrhage,  from  the  great  number  of  minute  punctures,  suffi- 
cient to  produce  anaemia.  With  our  present  knowledge,  this  parasite  has 
no  practical  importance  in  this  country.2  Another  worm  belonging  to 
this  class  was  described  by  Bellingham  under  the  name  ascaris  alata, 
called  also  ascaris  mystax,  and  said  to  infest  the  domestic  cat.3  This,  as 
regards  its  practical  importance,  is  in  the  category  with  the  tricocephalus 
dispar. 

1  Valleix,  op.  fit.  *  Vide  Davaine,  op.  cit. 

1  Aitken's  Science  and  Practice  of  Medicine. 
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Taeniae   or   Tapeworms. 

On  the  natural  history  of  tseniae,  constituting  the  class  cestoidea,  in  hel- 
minthology,  and  commonly  known  as  tapeworms,  much  light  has  recently 
been  shed  by  the  researches  of  Kiichenmeister,  Von  Siebold,  and  others. 
The  sources  of  these  parasites  seem  to  have  been  ascertained.  Referring 
the  reader  to  other  works  for  a  full  account  of  these  researches,  suffice  it 
to  say,  that  different  varieties  of  taenia  have  been  shown  to  be  the  cystic 
entozoa  known  as  cysticerci  and  echinococci,  in  a  state  of  maturity  or 
complete  development.  A  cysticercus  is  an  immature  or  undeveloped 
tapeworm.  Different  varieties  of  cysticerci  are  found  in  the  solid  parts 
of  different  animals,  and  each  variety,  received  into  the  alimentary  canal 
of  another  animal,  and  finding  there  favorable  conditions,  becomes  a  per- 
fect worm  or  taenia,  each  kind  of  cysticercus  becoming  a  particular  kind 
of  taenia.  A  cysticercus,  on  the  other  hand,  is  the  product  of  the  ovum 
of  a  taenia.  The  eggs  of  the  taenia,  passing  out  of  the  body,  finding  their 
way  into  the  bodies  of  men  and  other  animals,  and  probably  entering  into 
the  circulation,  are  transported  to,  and  fixed  in,  solid  parts,  where  they 
become  cysticerci.  The  latter,  so  long  as  they  remain  in  solid  parts,  reach 
only  a  certain  stage  of  development ;  if,  however,  the  parts  containing 
the  cysticerci  are  eaten  by  another  animal,  they  attain  to  their  complete 
development  in  the  alimentary  canal  of  the  latter.  Thus  a  particular  cys- 
ticercus found  within  the  liver  of  the  rat,  if  eaten  by  the  cat,  is  developed 
into  the  kind  of  tapeworm  frequently  found  in  the  intestine  of  the  latter ; 
and  the  ova  from  this  tapeworm  received  into  the  body  of  the  rat  gives 
rise  to  the  kind  of  cysticercus  found  in  the  liver  of  this  animal.  The  ova 
from  the  taenia  of  the  dog,  received  into  the  body  of  the  sheep,  becomes 
the  cystic  entozoon,  called  csenurus  cerebralis,  found  in  the  brain  of  the 
latter,  which,  if  eaten  by  the  dog,  becomes  the  taenia  found  in  the  intes- 
tine of  this  animal.  These  highly  interesting,  and,  in  a  practical  view, 
important  facts,  appear  to  have  been  fully  substantiated  by  accurate 
observation  and  experiments. 

The  tsenia  or  tapeworm  is  distinguished,  as  these  names  import,  by  its 
ribbon-like  form.  It  is  composed  of  numerous  segments  or  joints,  each 
one  of  which,  after  it  attains  to  its  full  maturity,  is  provided  with  male 
and  female  generative  organs.  Several  varieties  have  been  found  in  man, 
but,  as  regards  medical  practice,  the  discrimination  is  not  of  much  im- 
portance, the  same  measures  of  treatment  being  alike  applicable  to  all. 
In  the  vast  majority  of  cases,  the  taenia  developed  in  the  human  intestine 
is  one  of  three  kinds  ;  it  will  suffice  to  notice  these.  In  this  country,  of 
the  three  kinds  of  tsenia,  the  one  which  is  found  oftenest  is  commonly 
known  as  the  tsenia  solium,  or  solitary  taenia,  so  called  because  it  is  sup- 
posed always  to  exist  singly.  This  is  true  as  a  rule,  with  some  excep- 
tions ;  two  or  more  tsenia  have  been  observed  together,  but  instances  are 
exceedingly  rare.  The  taenia  solium  varies  in  length  from  four  or  five  to 
thirty-five  feet,  the  number  of  segments  or  joints  varying  from  800  to 
1000.  Toward  the  head  it  becomes  attenuated,  forming  a  thread-like  neck 
of  considerable  length,  and  in  this  portion  there  are  transverse  markings 
or  rugae,  but  no  visible  joints.  The  joints  succeeding  the  neck  are  about 
as  long  as  they  are  broad,  but  lower  the  length  is  twice  or  thrice  the 
breadth.  From  the  resemblance  of  these  joints  to  the  seeds  of  a  gourd, 
the  worm  has  been  called  vermis  cucurbitinus,  or  gourd  worm.  The  gene- 
rative foramina  are  placed  near  the  middle  of  one  of  the  margins  of  each 
joint,  and  are  generally  alternate.  The  head  is  veiy  small,  hemispherical 
or  triangular  in  form,  and,  under  the  microscope  with  a  low  power,  it  is 
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found  to  present  four  projections  or  suckers,  and  a  double  row  of  hook- 
lets,  numbering  12  or  15  in  each  row;  the  latter  are  sometimes  wanting.1 
The  joints  of  the  inferior  part  are  being  constantly  thrown  off,  and  are 
jcissnl  Almost  daily  by  stool.  These  exfoliated  joints  contain  an  immense 
number  of  ova.  Bennett  quotes  an  estimate  of  the  number  of  ova  in  the 
tapeworm  of  a  cat  to  be  12,500,000.  It  is  fortunate  that  worms  are  not 
(K-vi'loped  from  the  ova  within  the  alimentary  canal ! 

The  second  variety,  called  tsenia  mediocannellata,  has  not  until  within 
late  years  been  generally  recognized  as  distinct  from  the  taenia  solium ; 
and  the  relative  frequency  of  its  occurrence  is  not  as  yet  ascertained. 
The  generative  foramina  are  situated  alike  in  both  varieties  ;  but  the 
joints  are  longer  and  thicker,  and  the  head  has  four  suckers  without 
booklets. 

The  third  variety  is  commonly  known  as  the  tsenia  lata,  or  broad  tape- 
worm, reckoned  by  some  helminthologists  as  a  species  distinct  from  the 
true  tsenia,  and  named  Bolhriocephalus  latus.  This  worm  is  distinguished 
from  the  taenia  solium  by  the  breadth  of  the  joints,  which  are  broader 
than  long,  by  the  situation  of  the  genital  orifices,  which  are  in  the  middle 
of  the  joints,  and  by  the  different  conformation  of  the  head.  The  head  is 
unprovided  with  booklets,  and  hence  this  and  the  second  variety  are  dis- 
tinguished as  the  unarmed  taenia,  while  the  taenia  solium  is  said  to  be 
armed.  The  form  of  the  head  is  elongated,  and,  instead  of  suckers,  it  has 
two  lateral  longitudinal  depressions  or  fossae ;  hence  the  name  bothrioce- 
phalus,  from  J3o9piov,  a  small  pit.  This  worm  may  attain  to  even  a  greater 
length  than  the  taenia  solium.  Like  the  latter,  it  is  usually  solitary.  A 
taenia  called  Bothriocephalus  cordatus,  distinguished  by  the  form  of  the 
head,  is  common  in  dogs  and  has  been  found  in  man. 

Of  these  varieties  of  tapeworm,  the  first  is  the  kind  commonly  met  with 
not  only  in  this  country  but  in  most  countries.  It  prevails  in  England, 
France,  Spain,  Austria,  Prussia,  Greece,  and  Italy,  the  taenia  lata  being 
almost  unknown  in  these  countries.  Both  occur  in  Holland,  Finland, 
Norway,  Poland,  and  Sweeden.  The  latter  is  the  variety  chiefly  observed 
in  Russia  and  Switzerland.  It  is  observed  that  the  taenia  lata  is  apt  to 
affect  inhabitants  living  on  the  coasts  of  seas,  lakes,  and  rivers,  whence  it 
has  been  inferred  that  it  proceeds  from  a  cystic  entozoon  existing  in  fish. 
The  opinion,  however,  is  entertained  that  the  embryos  of  this  worm  may 
be  taken  into  the  system  in  drinking  water  and  developed  in  the  intestines 
without  the  intermediate  stage  of  cystic  development  in  the  solid  parts. 
The  taenia  solium  is  attributed  to  the  ingestion  of  the  cysticercus  celluloids, 
which  is  common  especially  in  swine  and  sheep.  It  is  the  presence  of  this 
entozoon  in  large  numbers  which  renders  pork  "  measly."  Animal  food 
eaten  raw  or  partially  cooked  is  probably  the  source  of  the  common  tape- 
worm. Thorough  cooking  destroys  the  cysticercus,  and  the  development 
into  the  tapeworm  does  not  then  take  place.  It  is  a  matter  of  observation 
that  pork-butchers  and  cooks  are  prone  to  tapeworm,  and  it  is  stated  that 
in  Abyssinia,  where  the  custom  of  eating  uncooked  meat  prevails,  nearly 
all  persons,  of  different  ages,  become  affected  with  taenia.  The  production 
of  taenia  in  children  by  the  use  of  raw  meat  as  food,  in  cases  of  so-called 
cholera  infantum,  has  been  already  adverted  to.  The  taenia  mediocan- 
nellata  has  been  observed  in  Austria,  and  some  parts  of  Bavaria;  but 
its  geographical  history  has  not  been  fully  determined.  The  cysticercus, 
whence  it  is  derived,  has  been  found  in  veal  and  beef. 

1  For  fuller  description,  ride  Owen,  in  Cyclopedia  of  Anatomy  and  Physiology  ; 
Aitken,  op.rit.,  1S72.  Vidf.  ;ilso,  Boylftton  Pri/u  Essay  on  the  Ilumau  Cestoids, 
by  F.  B.  Sturgis,  M.D.,  Cambridge,  Mass.,  18G7. 
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The  habitat  of  a  tapeworm  is  the  small  intestine.  When  it  attains  to  a 
great  length,  it  extends  into  the  large  intestine,  and  has  been  found  to 
reach  nearly  to  the  anus.  No  age  is  exempt  from  the  liability  to  its  oc- 
currence, but,  in  the  majority  of  cases,  the  ages  are  between  twenty  and 
forty  years.  It  occurs  oftener  in  females  than  in  males.  Prof.  S.  G.  Ar- 
mor has  reported  a  case  in  which  an  infant  five  days  old  passed  segments 
of  tsenia.  Two  months  after  the  birth  of  the  child  the  mother  was  treated 
for  taenia.1  The  frequency  of  its  occurrence  varies  much  in  different  coun- 
tries and  in  different  sections  of  the  same  country.  The  report  of  the 
military  surgeons  of  the  French  army  from  1840  to  1848  showed  only 
seven  cases  among  250,000  soldiers.  During  a  practice  of  nearly  forty 
years  I  have  not  met  with  more  than  from  thirty  to  forty  cases. 

The  existence  of  a  tapeworm  is  not  denoted  by  well-marked  diagnostic 
symptoms.  The  symptoms  attributed  to  it  are  vertigo,  tinnitus  aurium, 
disturbance  of  vision  sometimes  amounting  to  temporary  amaurosis,  pru- 
ritus at  the  nose  and  anus,  salivation,  disordered  appetite  and  digestion, 
colic  or  neuralgic  pains  in  the  abdomen,  and  emaciation.  These  are  symp- 
toms which  may  be  due  to  other  morbid  conditions,  nor  are  these  symp- 
toms uniformly,  if  generally,  marked  in  cases  of  tapeworm.  The  exist- 
ence of  the  worm  is  often  discovered  accidentally,  and  in  persons  who, 
prior  to  the  discovery,  considered  themselves  perfectly  well.  In  the  case 
of  a  young  female  affected  with  sciatic  neuralgia,  I  was  led  to  prescribe  a 
full  dose  of  turpentine,  and  the  result  was  the  expulsion  of  a  large  quan- 
tity of  tapeworm,  the  existence  of  which  had  not  been  suspected.  After 
the  existence  of  the  worm  is  known,  disorders  of  all  kinds  are  apt  to  be 
referred  to  it,  and  often  the  imagination  creates  various  morbid  sensations. 
Convulsions,  epilepsy,  and  chorea  are  supposed  to  be  occasional  effects, 
but  clinical  observation  supplies  but  little  data  for  this  supposition.  The 
pathological  effects  of  the  presence  of  this  worm  have  doubtless  been 
greatly  exaggerated.  Tapeworms  are  almost  invariably  found  in  the  in- 
testines of  dogs  destroyed  for  experimental  purposes  apparently  in  perfect 
health. 

The  diagnosis  must  rest  on  the  discovery  of  exfoliated  joints  or  pieces 
of  the  worm  in  the  evacuations.  This  mode  of  diagnosis  is  always  avail- 
able. Fragments  of  the  worm  are  generally  passed  either  daily  or  at  short 
intervals,  and  hence  it  is  usually  not  long  before  its  existence  is  ascer- 
tained. If  there  be  reason  to  suspect  its  existence  before  fragments  have 
been  seen,  a  brisk  purgative  may  be  given,  and  this  will  be  likely  to  be 
followed  by  the  expulsion  of  a  greater  or  less  quantity.  If  an  examina- 
tion of  the  stools  for  some  time,  and  especially  after  the  administration 
of  purgatives,  fail  to  discover  any  portions  of  the  worm,  the  physician 
may  be  satisfied  of  its  non-existence.  Persons  not  infrequently  fancy  they 
have  a  tapeworm.  This  is  one  of  the  notions  likely  to  be  seized  upon  by 
hypochondriacs,  and  in  some  cases  the  notion  becomes  a  fixed  belief  of 
which  the  mind  cannot  be  dispossessed,  becoming,  in  fact,  an  insane  delu- 
sion. Several  instances  of  this  kind  have  fallen  under  my  observation. 
A  few  instances  are  on  record  in  which  portions  of  the  worm  have  been 
vomited. 

With  reference  to  treatment,  a  point  of  importance  is  the  natural  dura- 
tion of  the  life  of  this  parasite.  It  is  undoubtedly  long-lived.  It  is  not 
uncommon  for  fragments  to  be  passed  at  short  intervals  for  many  years. 
Cases  have  been  reported  in  which  this  was  observed  for  twelve,  twenty- 
five,  and  even  thirty-five  years.  If  an  interval  of  several  months  elapse 

1  Detroit  Review  of  Medicine,  Jan.  1872. 
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without  any  fragments  being  discharged,  and  subsequently  they  make  their 
appearance,  it  is  probable  that  a  second  worm  has  become  developed. 
Sooner  or  later,  the  worm  dies  a  natural  death,  and  a  cure  takes  place 
spontaneously.  If  successive  remedies  have  been  used  in  such  a  case,  the 
last  remedy,  of  course,  gets  the  credit  of  having  effected  a  cure.  For  a 
cure  to  be  effected  with  certainty,  the  head  must  be  expelled.  The  fre- 
quent exfoliation  of  joints  is  natural,  and  if,  as  an  effect  of  a  remedy,  or 
from  any  cause,  a  large  portion,  or  even  all  the  body  be  expelled,  repro- 
duction by  growth  may  take  place  so  long  as  the  head  remains  ;  it  is,  how- 
ever, a  matter  of  observation  that  the  parasite  is  apt  to  die  when  the  sepa- 
ration takes  place  near  the  head.  A  s  positive  evidence  of  a  cure,  the  head 
is  to  be  sought  for,  but  it  is  not  found  in  the  larger  proportion  of  the  cases 
in  which  a  cure  is  effected. 

Of  the  remedies  to  be  employed  for  the  destruction  of  the  tapeworm,  one 
of  the  oldest,  and,  certainly,  in  many  cases  an  effective  remedy,  is  the  oil 
of  turpentine.  It  is  most  likely  to  be  effective  if  given  in  large  doses.  A 
half  ounce  may  be  given  in  emulsion,  with  the  addition  of  some  aromatic 
tincture  to  prevent  nausea,  this  dose  being  repeated  every  half  hour  until 
two  or  three  ounces  are  taken,  or,  sometimes,  the  whole  amount  taken  at 
once  is  well  borne.  Strangury  is  an  occasional  result,  but  is  less  likely  to 
occur  than  when  the  remedy  is  given  in  small  doses.  After  a  large  dose, 
the  patient  feels  as  if  slightly  inebriated.  This  remedy,  thus  given,  may 
be  repeated,  if  necessary,  after  intervals  of  several  days.  Given  in  the 
quantity  just  stated,  it  generally  acts  as  a  purgative.  Chabert's  empy- 
reumatic  oil,  which  has  been  much  in  vogue  as  a  remedy  for  taenia,  is  pro- 
bably efficacious  chiefly  from  the  turpentine  which  enters  into  its  compo- 
sition, and  is  much  more  disagreeable  than  the  turpentine  alone.  It  is 
stated  by  Bellingham  and  others  that  turpentine,  given  in  moderate  doses, 
and  repeated  for  several  successive  days,  is  frequently  successful. 

The  male  fern  (filix  mas)  is  a  taenifuge,  the  efficacy  of  which  rests  upon 
the  testimony  of  many  observers  of  large  experience.  In  my  own  expe- 
rience it  has  proved  promptly  efficacious.  It  may  be  administered  in 
powder,  from  half  a  drachm  to  a  drachm  being  given  in  divided  doses  in 
the  course  of  a  few  hours  ;  but  the  oil  and  ethereal  extract  are  more  eligi- 
ble preparations.  The  oil  may  be  given  in  doses  of  a  drachm  or  two  in 
mucilage,  or  in  gelatine  capsules  ;  the  dose  of  the  extract  is  from  20  to  30 
grains.  Dr.  Alexander  Fleming  advises  a  drachm  of  the  oil,  with  muci- 
lage, to  be  given  in  an  ounce  and  a  half  of  sweet  milk,  at  bedtime,  the  din- 
ner and  evening  meal  of  the  day  having  been  omitted.  This  mode  of  ad- 
ministration is  advised  on  the  supposition  that  milk  being  a  favorite  food 
of  the  worm,  it  is  more  effectually  poisoned  by  imbibing  the  remedy  in 
this  vehicle.  In  the  two  last  cases  which  have  come  under  my  observa- 
tion (1872)  the  following  course  proved  successful:  No  food  was  taken 
after  dinner,  but  at  night  a  full  dose  of  castor  oil.  No  breakfast  the  next 
morning,  but  a  dessertspoonful  of  an  equal  mixture  of  the  liquid  extract 
of  male  fern  and  mucilage,  and  repeated  in  four  hours  if  the  first  dose  be 
well  tolerated  and  have  no  effect.  In  one  of  the  cases  a  single  dose  was 
sufficient,  and  the  head  of  the  worm  was  expelled. 

Another  effective  trenifuge  is  the  kousso  (brayera  .anthelmintica),  the 
dried  flowers  of  a  tree  in  Abyssinia  where  tapeworm  is  exceedingly  com- 
mon. This  remedy  is  said  to  be  relied  upon  in  that  country.  Within 
the  past  few  years  it  has  been  used  with  much  success  in  Europe  and  in 
tliis  country.  Half  an  ounce  of  the  powdered  flowers  mixed  with  water 
may  !><>  givon  in  a  dose,  both  the  liquid  and  sediment  being  taken. 

A  remedy  recently  introduced  as  a  taenifuge  into  this  country  is  an 
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emulsion  of  pumpkin-seeds  (cucurbita  pepo).  The  emulsion  is  prepared 
by  pounding  a  couple  of  ounces  of  the  seeds  in  a  mortar  with  half  a  pint 
of  water,  and  straining  through  cloth.  This  quantity  will  constitute  a  dose, 
which  may  be  repeated  for  several  days.  This  remedy  has  proved  suc- 
cessful in  the  hands  of  a  number  of  physicians  in  this  country.  It  has  the 
advantage  of  producing  no  unpleasant  effects,  being,  aside  from  its  action 
as  a  vermifuge,  innocuous. 

The  bark  of  the  pomegranate  root  (granatum)  is  another  anthelmintic 
remedy  which  has  been  found  destructive  to  the  tapeworm.  A  decoction 
made  by  boiling  two  and  a  half  ounces  of  fresh  bark  in  a  pint  and  a  half 
of  water  until  this  quantity  is  reduced  one-half,  is  the  form  in  which  this 
remedy  is  to  be  administered.  The  whole  of  the  quantity  just  named  may 
be  given  in  the  course  of  a  few  hours.  It  generally  produces  purging, 
and  not  infrequently  vomiting.  The  Kamela,  the  powder  and  hairs  from 
the  capsules  of  Rottlera  tinctoria,  is  a  powerful  anthelmintic  which  has 
been  found  promptly  efficacious  in  cases  of  tsenia.  The  dose  is  from  one 
to  two  drachms  given  in  honey  or  thick  gruel.  It  acts  efficiently  as  a 
purgative.  This  remedy  has  been  given  with  great  success  in  combina- 
tion with  the  ethereal  extract  of  the  male  fern.  > 

These  are  the  most  valuable  of  the  athelmintics  which  experience  has 
shown  to  be  capable  of  destroying  the  tapeworm  toxically.  The  powder 
of  tin  (pulvis  stanni)  given  in  doses  of  a  scruple  or  more,  mixed  with 
honey,  has,  in  some  cases,  proved  efficacious,  destroying,  probably,  the 
worm  by  its  mechanical  action.  It  is  far  less  reliable  than  the  toxical 
remedies.  Active  cathartics,  such  as  calomel  and  jalap,  scammony,  gam- 
boge, and  croton  oil,  occasionally  succeed,  their  action,  probably,  being 
mechanical.  They  will  generally  bring  away  greater  or  less  portions  of 
the  worm,  but,  alone,  they  are  not  to  be  relied  upon  for  effecting  a  cure, 
that  is,  for  destroying  the  worm.  In  conjunction  with  the  toxical  anthel- 
mintics,  they  are  generally  useful. 

The  success  of  the  treatment  will  depend  much  upon  accessory  measures. 
The  worm  is  nourished,  not  by  nutriment  sucked  from  the  intestinal  walls, 
but  from  the  alimentary  contents  of  the  intestine,  which  enter  the  body 
of  the  parasite  by  endosmosis.  An  important  part  of  the  treatment,  there- 
fore, is  to  weaken  the  parasite  by  starvation.  The  patient,  by  way  of 
preparation  for  the  administration  of  the  taenifuge,  should  abstain  from 
those  articles  of  food  which  are  digested  in  the  small  intestine,  for  at  least 
a  day  or  two.  Beef-tea  or  chicken-soup  may  be  allowed  freely.  The  treat- 
ment should  commence  with  a  mild  purgative,  and  the  administration  of 
the  anthelmintic  remedy  should  be  followed,  after  a  few  hours,  by  a  pretty 
active  purgative.  If  the  treatment  prove  unsuccessful,  the  strength  of 
the  patient  should  be  restored  by  a  return  to  a  full  diet  and  tonic  remedies, 
and  the  same  plan  again  repeated,  employing  the  same  remedy  or  select- 
ing another.  The  treatment  is  to  be  repeated,  allowing  sufficient  inter- 
vals for  recruiting  the  strength,  until  a  cure  is  effected.  It  is  to  be  borne 
in  mind  that,  if  the  greater  part  of  the  worm  be  expelled,  although  the 
head  may  not  be  found,  the  death  of  the  worm  is  apt  to  follow,  and  the 
treatment,  therefore,  need  not  be  repeated,  until  the  discharge  of  fragments 
is  again  observed. 

The  prophylaxis  involves  care  never  to  eat  meat  not  thoroughly  cooked. 
In  meat  much  underdone,  the  cysticerci  which  may  be  contained  in  it  are, 
perhaps,  not  destroyed.  Purity  of  the  water  used  as  a  drink  may  be  an 
important  measure  of  prevention.  The  use  of  filtered  water  is  to  be  recom- 
mended. The  meat  contained  in  the  Bologna  sausages  is  liable  to  contain 
living  cysticerci. 
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Trichina    Spiralis. 

From  the  discovery  of  the  trachina  spiralis  by  Paget  and  its  descrip- 
tion by  Owen,  in  1835,  up  to  a  recent  date,  this  parasite  had  been  ob- 
served occasionally  in  the  muscles  of  subjects  in  the  dissecting  room,  but, 
in  a  pathological  view,  it  was  not  considered  to  have  any  importance. 
Facts,  however,  accumulated  within  the  past  few  years,  have  shown  that 
the  introduction  and  multiplication  of  trichinae  within  the  body  of  man 
may  give  rise  to  morbid  effects  of  great  gravity,  which  often  prove  fatal. 
Much  information  has  been  obtained  respecting  the  natural  history  of  the 
parasite,  the  circumstances  under  which  the  human  body  becomes  infested 
by  it,  and  the  morbid  phenomena  which  characterize  the  disease.  This 
information  has  added  to  the  nosological  catalogue  a  new  and  highly  im- 
portant affection  known  as  the  trichinal  or  trichinatous  disease,  trichino- 
sis or  trichiniasis. 

Prof.  Zenker,  of  Dresden,  was  the  first  to  ascertain  the  nature  and  source 
of  the  trichinal  disease.  In  a  young  girl  who  died  after  an  illness  of  seve- 
ral weeks'  duration,  characterized  by  debility,  fever,  sleeplessness,  abdomi- 
nal tenderness,  great  pain  in  the  muscles,  and  oedema  of  the  lower  extremi- 
ties, numerous  trichinae  were  found  in  the  voluntary  muscles,  and  in  mucus 
from  the  small  intestines.  He  traced  the  origin  of  the  disease  to  the  eat- 
ing of  ham  and  sausages,  which,  on  microscopic  examination,  were  found 
to  contain  in  abundance  trichinae.  This  was  in  January,  1 8GO.  Numerous 
examples  of  the  newly  discovered  disease  were  soon  afterward  met  with, 
especially  in  Germany.  A  large  collection  of  cases  occurred  on  a  single 
occasion  in  Heldstadt,  Prussia,  in  1863.  Of  one  hundred  and  three  per- 
sons who  participated  in  a  hotel  dinner,  on  a  festive  celebration,  nearly  all 
were  attacked  with  the  disease,  and  a  large  number  died.  The  disease  in 
these  cases  was  traced  to  a  kind  of  sausage  called  "  Rb'stewurst,"  of  which 
most,  if  not  all  the  guests  had  partaken.  On  microscopic  examination, 
the  remnants  of  these  sausages,  and  the  pork  of  which  they  were  made, 
were  found  to  be  swarming  with  trichina?,  and  these  parasites  were  found 
in  abundance  in  the  muscles  of  the  persons  affected.  Several  examples, 
shortly  after  this,  fell  under  observation  in  this  country.  In  February, 
1864,  several  members  of  a  family  in  the  city  of  New  York  became  seri- 
ously ill  after  eating  raw  smoked  ham,  and  one  of  the  children  died.  Dr. 
Joseph  Schnetter  examined  the  ham,  and  found  it  filled  with  trichina?. 
Prof.  Dalton  also  made  an  examination  and  counted  in  a  muscle  T'^  inch 
square  and  5\j-  inch  thick,  twelve  trichinae,  which  would  give,  in  round 
numbers,  over  85,000  to  the  cubic  inch.  A  short  time  afterward,  a  case 
of  suspected  disease  from  trichinae  came  under  the  observation  of  Dr.  Yoss. 
In  order  to  settle  the  diagnosis,  Dr.  Y.  cut  down  upon  the  deltoid  muscle 
of  the  patient,  and  removed  a  portion  of  the  tissue.  It  was  examined 
microscopically  by  Dr.  Yoss  and  Prof.  Dalton,  and  trichinae  were  found 
in  abundance,  numbering  over  7000  to  the  cubic  inch.1  These  were  the 
Iir4  reported  cases,  in  this  country,  in  which  the  character  of  the  disease 
was  established.  The  next  cases  reported  were  observed  by  Dr.  Krombein 
and  Dr.  Dingier,  German  physicians  practising  in  Erie  County,  N.  Y. 
They  were  reported  in  the  Huffalo  Medical  and  Surgical  Journal  (1864), 
by  Dr.  Krombein,  with  remarks  by  Dr.  J.  R.  Lothrop.  Subsequently, 
April,  1866,  in  a  family  consisting  of  ten  persons,  in  Marion,  Iowa,  nine 

i  Vide  Observation  son  TrichinfeSpirali?,  by  John  C.  Dalton,  M.D.,  Trans.  New 
York  A  cad.  ofMerl.,  vol.  iii.  18<>4.  Vide,  also,  lecture  by  Prof.  Dalton  published 
in  the  New  York  Med.  Record,  April  15th,  1869. 
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were  attacked  with  trichiniasis  after  eating  raw  ham.  The  member  of  the 
family  who  escaped  did  not  partake  of  the  raw  ham,  but  ate  of  it  freely 
after  it  had  been  thoroughly  boiled.  Of  the  nine  who  were  attacked,  five 
died.  Portions  of  muscle  from  the  body  of  one  of  those  who  died,  and 
portions  of  the  ham,  sent  to  Prof.  John  C.  Dalton,  and  Prof.  Austin  Flint, 
Jr.,  of  this  city,  were  found  to  contain  trichinae  in  abundance.  Prof.  Dal- 
ton has  kindly  furnished  me  the  following  account  of  the  trichinae  in  the 
specimens  examined  by  him  : — 

"  The  trichinae  in  the  specimen  of  human  muscle  from  Iowa  varied  in 
size.  The  smallest  were  J5  of  an  inch  long  by  ^^  of  an  inch  thick  ; 
the  largest  were  ^V  of  an  inch  long  by  ^|^  of  an  inch  thick.  The  larger 
worms  were  much  more  numerous  than  the  smaller  ones.  They  were  not 
completely  encysted,  but  were  all  inclosed  in  smooth  fusiform  tubes,  of 
indefinite  length,  with  thin  walls,  containing  a  semifluid  granulated  matter. 
The  worms  were  coiled  up,  with  one  or  two  turns,  in  the  dilated  portions 
of  the  tubes.  In  a  piece  of  the  muscle,  ^  of  an  inch  square,  and  ^  of  an 
inch  thick,  I  found  29  trichinae.  This  would  give  a  little  over  208,000  to 
the  cubic  inch." 

This  specimen  came  from  a  boy  13  years  of  age,  and  showed  the  state 
of  the  infected  muscles  at  about  the  twentieth  day  of  illness.1 

Since  the  date  of  these  cases,  several  instances  of  the  development  of 
the  disease  in  different  parts  of  the  country  have  been  reported. 

Repeated  experiments  have  been  made  of  giving  to  animals  pieces  of 
flesh  containing  trichinae,  from  other  animals,  and  the  human  subject. 
After  the  death  of  animals  thus  fed,  trichinae  have  been  found  in  great 
numbers  within  the  small  intestines,  and  in  the  muscles.  These  experi- 
ments have  elucidated  important  points  pertaining  to  the  multiplication 
of  these  parasitic  animals  within  the  alimentary  canal,  and  their  migration 
to  the  muscles  throughout  the  body.  In  short,  the  existence  of  a  disease 
of  great  gravity,  involving  much  danger  to  life,  produced  by  the  intro- 
duction into  the  system  of  trichinae  contained  in  food,  may  be  considered 
as  sufficiently  established. 

The  trichina  spiralis  belongs  in  the  class  nematoidea.  As  found  in  the 
muscles,  it  is  coilpd  up  in  a  cyst  containing  a  granular  substance  at  first, 
and  afterward,  calcareous  matter.  When  expelled  from  the  cyst,  the 
parasites  are  seen  to  be  round  worms,  ^  of  an  inch  long,  and  64^  of  an 
inch  in  thickness.  So  long  as  they  remain  in  the  muscular  tissue,  the 
worms  are  quiescent.  When,  however,  they  are  taken  into  the  stomach, 
and  set  free  by  the  action  of  the  gastric  liquids  upon  the  muscular  tissue 
and  the  cyst,  they  pass  from  the  stomach  into  the  intestinal  canal,  and 
immediately  begin  to  grow  rapidly,  attaining  to  three  or  four  times  their 
former  size ;  they  acquire  fully  developed  generative  organs,  and,  in  the 
course  of  a  week  to  ten  days,  the  female  parasites  contain  living  young  in 
great  abundance.  According  to  Virchow,  each  trichina  gives  birth  to  200 
young;  Gerlach  says  400,  and  Leuckart  1000.  The  young  trichinae, 
shortly  after  birth,  penetrate  the  mucous  membrane,  and  find  their  way 
rapidly  to  the  different  muscles  throughout  the  body.  They  appear  to 
select  the  voluntary  muscles  for  their  permanent  dwelling-place.  It  is 
stated  that  they  have  not  been  found  in  the  muscular  walls  of  the  heart. 
In  other  than  muscular  organs  the}'  are  very  rarely  found. 

Trichinae  are  found  especially  in  the  muscles  of  swine ;  but  they  have 
been  found  in  the  muscles  of  various  other  animals,  viz.,  eels,  cats,  rats 

For  a  report  of  these  cases  by  Dr.  H.  Ristine,  of  Marion,  Iowa,  vide  The  N  w 
York  Medical  Record,  August  1,  1866. 
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and  mice,  dogs,  badgers,  hedgehogs  and  moles.  They  get  into  the  bodies 
of  swine  from  their  feeding  upon  the  flesh  and  excrement  of  other  animals 
infested  with  these  parasites,  especially  ruts  and  mice,  llence,  to  prevent 
trichiniasis  in  swine,  and  in  other  animals  which  serve  as  food  for  man,  it 
is  highly  important  to  cut  off  all  the  sources  of  the  disease  in  the  diet  of 
these  animals.  They  find  their  way  into  the  alimentary  canal  of  man 
chiefly  from  eating  trichinous  pork  not  subjected  to  processes  of  cooking 
sufficient  to  destroy  the  parasites.  They  are  not  destroyed  by  salting  or 
sin.  >king,  and  they  may  retain  their  vitality  in  roasted  or  boiled  meat  much 
underdone.  To  secure  effectually  their  destruction,  every  portion  of  meat 
which  is  eaten  should  have  been  subjected  in  cooking  to  a  temperature  of 
212°  Fahr.  The  custom  which  prevails  among  the  Germans  of  eating 
sausages  and  smoked  hams  uncooked  involves  a  liability  to  the  disease. 
It  has  been  traced  to  eating  pork  chops  which  were  underdone  in  the  centre, 
although  sufficiently  cooked  on  the  outside.  Meat  abounding  in  trichinae 
may  present  no  evidence  of  the  fact  as  regards  the  gross  appearance,  espe- 
cially if  a  calcareous  deposit  have  not  taken  place  in  the  cysts  which  con- 
tain them ;  hence,  trichinous  meat  may  be  sold  and  bought  without  any 
suspicion  of  its  being  unwholesome.  The  only  reliable  evidence  of  the 
presence  of  trichinae  in  the  meat  procured  for  food  is  afforded  by  micro- 
scopical examination.  The  trouble,  however,  of  such  an  examination  pre- 
cludes its  being  generally  resorted  to  as  a  means  of  protection.  Moreover, 
a  microscopical  examination  of  a  few  specimens  is  not  adequate  to  deter- 
mine that  trichinae  are  not  present.  They  may  not  be  found  in  the  few 
specimens  examined,  although  present  in  other  portions.  Hence,  this  test 
is  only  reliable  in  a  positive,  not  a  negative,  point  of  view. 

It  is  of  interest  to  know  somewhat  of  the  chances  that  the  pork  used 
for  food  may  be  trichinous.  A  committee  of  the  Chicago  Academy  of 
Sciences  appointed  to  make  examinations  with  reference  to  this  point, 
reported  that  of  1394  hogs  examined  in  different  packing-houses  and 
butcher  shops  of  Chicago,  trichinae  were  found  in  28.  It  was  therefore 
estimated  that,  of  the  hogs  brought  to  the  Chicago  market,  one  in  fifty  is 
affected  by  trichiniasis  in  a  greater  or  less  degree.  In  this  report  it  is 
stated  that  in  the  city  of  Brunswick,  Germany,  of  19,747  hogs  examined 
only  two  were  found  to  contain  trichinae.1 

After  becoming  encysted  in  the  muscles  the  trichinae  retain  their  vitality 
for  an  indefinite  time.  In  a  case  reported  in  Virchow's  archives,  trichinae 
were  found  encysted  and  alive  in  portions  of  muscle  attached  to  a  cancer- 
ous tumor  removed  from  a  patient.  The  previous  history  of  this  case 
showed  conclusively  that  the  patient  was  affected  with  trichiniasis  twenty- 
four  years  before  the  operation.2  The  flesh  of  animals,  therefore,  which 
have  been  affected  with  trichiniasis  ever  afterward  will  be  likely  to  con- 
tain living  trichinae.  Moreover,  the  flesh  of  a  single  trichinous  animal 
may  produce  trichiniasis  in  a  very  large  number  of  persons,  so  that  the 
disease  in  its  prevalence  may  present  the  character  of  an  epidemic. 

The  disease  in  swine  is  manifested  by  symptoms  analogous  to  those 
observed  in  man,  viz.,  diarrhoea,  stiffness  of  the  limbs,  debility,  muscular 
atrophy,  and  frequently  cough.  The  affection  known  in  the  Western 
States  by  the  name  "  hog  cholera"  is  supposed  to  be  trichiniasis.* 

The  clinical  history  of  the  disease  caused  by  trichinae  is  highly  impor- 
tant with  reference  to  an  early  diagnosis.  The  primary  symptoms  relate 

1  Med.  News  and  Library,  Philadelphia,  July,  1866. 
1  Medical  News  and  Library,  Philadelphia,  May,  1866. 
1   Vide  report  by  Dr.  H.  Ristine,  already  referred  to. 
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to  the  alimentary  canal,  and  are  due  chiefly  to  the  perforation  of  the 
mucous  membrane  by  the  newly -produced  worms.  Abdominal  pains, 
vomiting  and  diarrhoea  characterize  the  first  stage  of  the  disease.  These 
symptoms  occur  within  a  week  or  ten  days  after  the  ingestion  of  trichi- 
nous  meat,  that  is,  as  soon  as  the  young  worms  have  been  produced  and 
become  developed  sufficiently  to  begin  to  migrate  toward  the  muscles. 
It  is  not  difficult  to  understand  that  the  aggregated  punctures  of  the 
mucous  membrane  by  these  parasites  should  occasion  notable  disturb- 
ance, when  it  is  considered  that  the  trichinae  which  have  been  found  to 
be  contained  in  a  half  a  pound  of  meat  may  be  sufficient  to  give  birth,  in 
a  few  days,  to  a  brood  numbering  30,000,000.  It  is  stated  that  peritonitis 
may  be  produced  by  the  passage  of  worms  into  the  peritoneal  cavity. 

The  secondary  symptoms  relate  to  the  muscles.  Pains  resembling 
those  of  muscular  rheumatism  are  occasioned  by  the  entrance  of  the 
trichinae  in  the  muscles.  Certain  of  the  muscles  become  contracted,  in 
some  cases,  and  their  extension  occasions  great  suffering.  Constitutional 
disturbance,  more  or  less  marked,  accompanies  both  the  primary  and 
secondary  symptoms.  The  general  symptoms  are  not  unlike  those  of 
typhoid  fever,  for  which  the  disease  is  likely  to  be  mistaken.  The  tem- 
perature in  the  axilla  is  raised  to  from  101°  to  106°.  (Edema  of  the  face 
or  lower  extremities  is  apt  to  occur,  and  sometimes  anasarca.  Sweating 
is  generally  prominent  as  a  symptom.  In  some  of  the  cases  observed  by 
Dr.  Ristine,  of  Marion,  Iowa,  dyspepsia,  cough,  and  a  viscid,  orange- 
colored  expectoration,  were  prominent  symptoms  associated  with  physi- 
cal signs  denoting  capillary  bronchitis.  Death  takes  place  in  a  certain 
proportion  of  cases,  after  a  protracted  period  of  suffering  and  exhaustion, 
being  often  preceded  by  coma.  It  is  stated  that  life  in  some  cases  is  de- 
stroyed by  the  impairment  of  the  respiratory  muscles  from  the  presence 
of  the  parasites.  Aphonia  is  a  symptom  which  exists  in  some  cases, 
attributable  to  the  presence  of  trichinae  in  the  muscles  of  phonation.  The 
clanger,  ceteris  paribus,  is  proportionate  to  the  abundance  of  trichinae 
generated  within  the  alimentary  canal.  If  the  number  be  not  sufficient 
to  cause  death  from  the  amount  of  local  and  constitutional  disturbance 
which  they  occasion,  recovery  takes  place  very  slowly,  the  illness  lasting 
for  several  weeks  or  even  months.  The  trichinae  become  encapsulated  in 
the  muscles,  thereafter  remaining  quiescent,  leaving  the  muscles  more  or 
less  impaired.  An  accumulation  of  a  larger  number  of  cases  than  is  at 
present  practicable,  is  necessary  to  furnish  data  for  a  complete  clinical 
history  of  the  disease,  and  for  determining  the  relative  proportion  of 
deaths  and  recoveries. 

Diarrhoea  and  abdominal  pains,  followed  by  muscular  pains,  together 
with  more  or  less  constitutional  disturbance,  should  excite  suspicion  of 
this  disease.  Inquiries  respecting  food  should  be  instituted,  and,  if  any 
portion  of  the  suspected  meat  remain,  it  should  be  examined  microscopi- 
cally. The  diagnosis  may  be  made  still  more  complete  by  harpooning 
some  one  or  more  of  the  painful  muscles  and  obtaining  sufficient  portions 
for  examination  with  the  microscope.  Davaine  suggests  that  the  pre- 
sence of  trichinae  in  the  stools  may  be  ascertained,  and  the  diagnosis  in 
this  way  rendered  positive.  If  clinical  observation  should  establish  the 
availability  of  the  latter  method  of  arriving  at  a  diagnosis,  it  would  have 
this  advantage,  viz.,  the  existence  of  the  disease  may  be  positively  ascer- 
tained before  the  trichinae  migrate  from  the  alimentary  canal.  The  prac- 
tical importance  of  making  the  diagnosis  thus  earty,  is  sufficiently  obvious. 

It  is  evident  that  the  treatment  of  this  disease,  to  be  effective,  must  be 
employed  while  the  worms  are  in  the  alimentary  canal.  Hence,  the  impor- 
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tance  of  an  early  diagnosis.  It  remains  to  be  ascertained  whether  treat- 
ment can  be  effectively  employed  in  this  stage,  and  to  determine  the 
measures  most  likely  to  prove  effective.  The  object  is  either  the  destruc- 
tion of  the  worms  or  their  expulsion  from  the  intestines.  Cathartics  are 
indicated  for  the  latter  object,  but  clinical  experience  has  yet  to  ascertain 
what  toxical  anthelmintics  are  best  suited  to  destroy  this  parasite.  Ben- 
zine has  been  found  by  Prof.  Mosler,  of  Berlin,  to  destroy  the  trichinae  in 
the  intestinal  canal  when  given  in  doses  which  are  well  borae  by  the 
patient.  Prof.  Mosler's  method  of  treatment  with  this  remedy  is  to  have 
a  mixture  consisting  of  two  drachms  of  benzine,  an  ounce  each  of  liquorice- 
juice  and  mucilage  of  gum-arabic,  and  four  ounces  of  peppermint  water. 
Of  this  mixture  a  tablespoonful  is  to  be  given  every  one  or  two  hours. 
The  efficacy  of  this  remedy  in  man,  however,  remains  to  be  established.1 
The  carbolic  acid  is  a  remedy  which  should  be  tried  with  a  view  to  the 
destruction  of  the  worms  in  the  intestinal  canal.  After  the  trichinae  have 
left  the  intestines,  the  opportunity  of  destroying  or  expelling  them  has 
passed.  Recovery  now  depends  on  the  ability  of  the  system  to  endure 
them  until  they  become  encysted.  Measures  to  palliate  pain,  to  restore 
disordered  functions,  and  to  support  the  powers  of  life,  are  indicated,  and 
the  success  of  the  treatment  will  depend  on  the  judicious  employment  of 
measures  for  these  ends. 

The  prevention  of  this  disease  is  the  great  practical  benefit  to  be  de- 
rived from  its  discovery.  The  mode  of  prevention  is  sufficiently  simple, 
viz.,  abstaining  from  meat,  more  especially  the  flesh  of  swine,  not  tho- 
roughly cooked.  The  process  of  smoking,  pickling,  or  salting,  cannot 
be  relied  upon  for  the  destruction  of  this  worm.  Uncooked  sausages 
cannot  be  eaten  without  danger.  The  only  security  is  in  the  fact  that 
every  portion  of  the  meat  has  been  subjected  to  a  temperature  of  212° 
Fahr.9 

Animals  not  entozob'tic,  such  as  snakes,  slugs,  and  lizards,  are  not  in- 
frequently exhibited  to  physicians  as  having  passed  from  the  alimentary 
canal.  It  is  a  popular  notion  that  they  may  live  and  grow  indefinitely 
within  the  stomach  and  intestines,  and  give  rise  to  a  variety  of  morbid 
symptoms.  In  the  great  majority  of  cases  the  statements  with  respect 
to  the  passage  of  these  animals  are  simply  falsehoods,  proceeding  gene- 
rally from  a  morbid  exaggeration  of  that  craving  to  become  objects  of 
curiosity  and  interest,  which  enters  largely  into  the  mental  constitution 
of  many  persons.  In  some  cases,  however,  the  statements  are  honestly 
made,  persons  being  deceived.  Prof.  Dalton  has  recently  performed  a 
series  of  experiments  to  ascertain  the  duration  of  life  of  the  common 
garden  slug  (Limax  agrestis)  and  the  water-lizard  (Triton  millepunc- 
tatus)  after  having  been  introduced  within  the  stomach  of  a  dog.  The 
former  were  found  completely  dead  at  the  end  of  nine  and  a  half  minutes, 
and  no  traces  of  them  were  discoverable  when  the  dog  was  killed  an  hour 
after  their  introduction.  The  lizards  were  found  perfectly  dead,  and 
about  to  undergo  the  digestive  process,  at  the  end  of  fifteen  minutes.3  It 
is  safe  to  set  down  most  of  the  cases  referred  to  as  cases  of  either  self- 

1  British  and  Foreign  Review,  January,  1865,  p.  236. 

8  For  an  historical  account  of  discoveries  relating  to  trichmne,  and  of  experiments 
to  infect  different  animals  and  to  destroy  the  parasite  by  different  medicines,  vide 
article  by  John  D.  Jackson,  M.D.,  in  the  Am.  Jour,  of  Med.  Sciences,  January, 
1807. 

3  American  Journal  of  Medical  Sciences,  April,  1865. 
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deception  or  imposition.  Maggots,  however,  have  been  known  to  be  dis- 
charged from  the  nasal  cavity,  the  mouth,  and  the  rectum.  They  may 
be  developed  in  the  nasal  cavity  from  ova  inhaled ;  but  they  may  be  de- 
veloped in  great  numbers  within  the  alimentary  canal,  the  ova  having 
been  ingested  with  food  or  drink. 


CHAPTEK  X. 

Acute  General  Peritonitis— Anatomical  Characters— Clinical  History— Pathological  Character 
—Causation— Diagnosis— Prognosis— Treatment.  Partial  Peritonitis.  Chronic  Peritonitis. 
Hydro-Peritoneum. 

rpHE  peritoneum  in  structure  and  functions  does  not  differ  materially 
_l  from  other  serous  membranes.  This,  like  other  serous  membranes, 
may  be  the  seat  of  inflammation.  Inflammation  here,  as  elsewhere,  may 
be  acute,  subacute  or  chronic.  The  whole  or  greater  part  of  the  mem- 
brane may  be  inflamed,  and  the  inflammation  is  then  said  to  be  general ; 
or  the  inflammation  may  be  more  or  less  circumscribed,  and  is  then  dis- 
tinguished as  partial.  Inflammation  of  this  membrane,  agreeably  to  the 
nomenclature  of  inflammatory  affections,  is  termed  peritonitis,  and  this 
name  is  in  common  use.  In  treating  of  peritonitis,  it  will  be  convenient 
to  consider  separately  acute  general  peritonitis,  partial  peritonitis,  and 
chronic  peritonitis.  Some  writers  divide  the  disease  into  several  varieties, 
according  to  its  different  causes  or  the  circumstances  under  which  it  is 
developed.  It  will  suffice  to  notice  these  diversities  under  the  head  of 
causation.  Occurring  as  an  epidemic  in  childbed,  however,  it  claims 
separate  consideration ;  but  it  does  not  fall  within  the  scope  of  this  work 
to  consider  puerperal  peritonitis  fully  or  separately.  It  is  treated  of  at 
length  in  works  on  obstetrics  and  the  diseases  of  women,  and  to  these  the 
reader  is  referred. 

Acute  General  Peritonitis. 

ANATOMICAL  CHARACTERS. — The  appearances  after  death,  in  different 
periods  of  the  disease,  are  essentially  the  same  as  in  other  serous  inflam- 
mations ;  for  example,  in  pleuritis  or  pericarditis.  Redness,  arborescent 
and  punctiform,  chiefly  from  hyperaemia  in  the  subserous  areolar  tissue, 
exists,  especially  if  death  take  place  early.  The  degree  of  hyperaemia 
varies  much  in  different  cases,  and  is  not  to  be  taken  as  any  criterion  of 
the  intensity,  or  otherwise,  of  the  inflammation.  Nor  is  redness  from 
hyperaemia,  be  it  never  so  marked,  alone  adequate  proof  that  inflamma- 
tion existed.  More  or  less  of  the  inflammatory  product,  lymph,  is  always 
present.  The  quantity  varies  much  in  different  cases.  It  is  sometimes 
abundant,  forming  a  coating  more  or  less  thick,  extending  over  the  solid 
and  hollow  viscera  and  the  parietal  portion  of  the  membrane ;  in  other 
cases,  the  quantity  is  moderate  or  small,  adhering  to  the  membrane  in 
patches.  It  is  apt  to  be  most  abundant  at,  and  may  be  limited  to,  the 
portions  of  the  intestines  which  are  in  contact  with  each  other,  fre- 
quently agglutinating  them  together  and  to  the  abdominal  walls.  The 
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quantity  is  sometimes  slight  and  spread  over  the  surface  in  a  thin  layer 
BO  as  to  escape  observation  without  close  attention  and  scraping  the 
serous  surfaces.  It  is  soft  and  gelatinous  if  recently  exuded,  and  dense 
according  to  its  age.  The  peritoneal  sac  usually  contains  effused  liquid, 
the  quantity  varying  much  in  different  cases.  The  liquid  is  turbid  from 
lymph,  and  contains  flakes  of  lymph  in  more  or  less  abundance.  Occa- 
sionally it  is  reddened  by  the  admixture  of  blood.  The  serous  membrane 
is  more  or  less  opaque  and  softened.  The  subserous  areolar  tissue  is 
morbidly  brittle,  so  that  the  membrane  is  more  easily  detached  than  in 
health.  In  certain  cases,  and  especially  if  the  duration  of  the  disease  have 
been  considerable,  the  peritoneal  sac  contains  pus  in  more  or  less  quantity. 
If  the  peritonitis  be  connected  with  perforation  of  the  stomach  or  intes- 
tines, fetid  gas  escapes  on  opening  the  sac,  and  the  contents  of  these 
hollow  viscera  may  be  found  within  the  serous  cavity.  Sphacelation  of 
the  membrane  rarely,  if  ever,  occurs,  unless  the  peritonitis  be  connected 
with  strangulation  or  invagination  of  the  intestine.  Ulceration  from 
without  is  extremely  rare.  Lesions  situated  in  other  structures  than  the 
peritoneum,  and  involved  in  the  causation  of  the  peritonitis,  are  found  in 
a  large  majority  of  cases — such  as  intestinal  perforation,  invagination,  rup- 
ture of  the  urinary  or  gall-bladder,  abscess  of  the  liver  or  in  other  situa- 
tions, etc.  etc.  Associated  lesions  are  always  to  be  sought  for,  if  not  at 
once  apparent.  Finally,  if  life  be  sufficiently  prolonged,  morbid  adhesions 
of  the  intestines  to  each  other,  to  the  solid  viscera,  and  of  the  opposing 
parietal  and  visceral  portions  of  the  membrane,  are  observed.  These  ad- 
hesions are  due  to  the  formation  of  adventitious  tissue,  as  in  inflammation 
of  other  serous  membranes.  The  adhesions  may  be  more  or  less  ex- 
tensive. They  may  consist  of  bands  or  bridles  of  newly-formed  mem- 
brane, leaving  spaces,  or  loops,  in  which  portions  of  intestine  are  liable 
to  become  strangulated,  thus  giving  rise  to  fatal  obstruction.  The  ad- 
ventitious membranes  resulting  from  inflammation  here,  as  in  other  serous 
membranes,  are  firm  and  resisting  in  proportion  to  their  age. 

CLINICAL  HISTORY. — Acute  peritonitis  is  sometimes  developed  gradu- 
ally. Abdominal  pain  and  soreness,  progressively  increasing,  may  be  felt 
one,  two,  or  three  days  before  the  local  and  general  symptoms  are  suffi- 
cient to  show  the  existence  of  the  disease.  But  in  most  cases  the  attack 
is  abrupt,  and  the  disease  quickly  declared.  Pain  is  usually  a  marked 
symptom.  Commencing  at  a  particular  point,  it  extends  over  the  whole 
abdomen.  It  is  burning  or  lancinating  in  character.  It  is  increased  at 
times  sufficiently  to  constitute  marked  exacerbations,  and,  not  infre- 
quently, in  these  exacerbations,  the  character  of  the  pain  is  that  of  spasm 
or  colic.  Acute  pain  is  produced  by  a  deep  inspiration.  The  respirations 
are  usually  shortened,  and,  by  way  of  compensation,  increased  in  fre- 
quency. The  movements  of  the  diaphragm  are  restrained,  and  those  of 
the  ribs  proportionately  increased  ;  the  breathing,  in  other  words,  is  costal. 
Acts  of  coughing  and  sneezing  occasion  intense  pain.  Movements  of  the 
body  are  painful.  The  degree  of  suffering  from  pain  varies  in  different 
cases.  It  is  generally  great,  often  extreme,  occasionally  moderate  or 
slight,  and  this  symptom  may  be  wanting.  Tenderness  on  pressure  over 
the  abdomen  is  usually  marked.  This  symptom  is  very  rarely  wanting. 
The  tenderness  is  often  such  that  the  slightest  pressure  is  painful,  but  the 
degree  of  tenderness  varies  considerably  in  different  cases.  The  pain  and 
tenderness  are  frequently  most  marked  in  a  particular  circumscribed  por- 
tion of  the  abdomen.  These  symptoms  continue  during  the  course  of  the 
disease.  Owing  to  these  symptoms  the  patient  is  apt  to  lie  upon  the  back 


528  ACUTE    GENERAL    PERITONITIS. 

with  the  knees  and  thighs  raised,  in  order  to  lessen  the  tension  of  the 
abdominal  muscles  and  relieve  the  abdomen  of  the  weight  of  the  bed- 
clothes. This  decubitus,  however,  is  by  no  means  constant.  The  patient 
may  lie  on  the  side  with  the  knees  and  thighs  flexed,  or  even  011  the  back 
with  the  lower  limbs  extended.  More  or  less  tympanites  is  generally  pre- 
sent. The  abdomen  is  often  greatly  distended  and  tense,  and  this  condi- 
tion persists  during  the  course  of  the  disease.  If  the  tympanites  be  not 
great,  the  abdominal  muscles,  especially  the  rectus  muscle  on  either  side, 
is  usually  notably  rigid  and  resisting.  The  bowels,  as  a  rule,  are  consti- 
pated, but  the  exceptions  to  this  rule  are  not  very  infrequent.  Constipa- 
tion may  exist  at  first,  and  subsequently  diarrhoea  occurs,  and  occasionally 
diarrhoea  exists  at  the  outset.  Vomiting  is  a  frequent  and  in  some  cases 
a  prominent  symptom.  The  acts  of  vomiting  occasion  great  pain.  In  the 
latter  part  of  the  course  of  the  disease,  the  contents  of  the  stomach  are 
apt  to  be  ejected  by  regurgitation  rather  than  by  vomiting.  Thirst  is 
usually  a  prominent  symptom. 

The  pulse  is  more  or  less  accelerated.  It  is  apt  to  become  quite  fre- 
quent, numbering  120  or  130  per  minute ;  but  in  some  cases  the  accelera- 
tion is  moderate.  It  is  generally  small  and  sometimes  hard  or  wiry.  The 
sense  of  prostration  is  considerable  or  great.  Perspiration  is  apt  to  occur. 
The  countenance  denotes  gravity  of  disease ;  the  expression  is  haggard 
and  anxious.  In  some  cases  the  upper  lip  is  elevated  and  drawn  tightly 
over  the  teeth.  This  appearance  is  characteristic,  and,  when  present, 
points  to  the  disease,  but  it  is  by  no  means  uniformly  present. 

Difficulty  in  micturition  is  a  frequent  symptom,  due,  probably,  in  part 
to  paralysis  of  the  muscular  tunic  of  the  bladder,  and  partly  to  loss  of 
power  over  the  abdominal  muscles  in  consequence  of  the  abdominal  dis- 
tension. Moreover,  the  pain  occasioned  by  the  effort  to  micturate  leads 
the  patient  to  postpone  it  as  much  as  possible.  Retention  of  urine,  re- 
quiring the  use  of  the  catheter,  is  not  uncommon.  Prof.  Rogers,  of  the 
University  of  Louisville,  has  called  attention  to  the  occurrence  of  severe 
pain  in  the  penis,  in  certain  cases  of  peritonitis.1  This  pain  is  sometimes 
extremely  intense.  I  have  observed  this  symptom  in  two  cases,  since  the 
publication  of  Professor  Rogers'  paper,  and  I  have  met  with  several  physi- 
cians who  have  observed  it.  Dr.  H.  Hunt,  of  Beloit,  Wisconsin,  met  with 
an  example  in  a  boy  six  years  of  age.  In  some  of  the  cases  reported  by 
Prof.  Rogers,  priapism  and  intense  venereal  desire  existed.  It  remains 
to  be  ascertained  how  frequently  these  symptoms  are  present.  I  have 
ascertained  their  existence  in  two  cases,  since  their  occurrence  was  pointed 
out  by  Prof.  Rogers. 

The  intellect,  in  cases  of  acute  peritonitis,  is  generally  not  disordered. 
Slight  delirium  sometimes  occurs,  especially  in  fatal  cases,  toward  the 
close  of  the  disease. 

PATHOLOGICAL  CHARACTER. — Acute  peritonitis,  as  regards  pathological 
character,  does  not  differ  essentially  from  other  acute,  serous  inflamma- 
tions. 

CAUSATION. — Acute  inflammation  of  the  peritoneum,  exclusive  of  puer- 
peral peritonitis,  is  rare.  As  a  spontaneous  or  idiopathic  affection,  it  is 
one  of  the  rarest  of  diseases.  The  liability  of  the  peritoneum  to  become 
inflamed  is  vastly  less  than  of  the  pleura  or  the  pericardium,  a  fact  not 
easily  explained,  but  which  exemplifies  a  principle  of  conservatism,  inas- 

1  Western  Journal  of  Medicine  and  Surgery,  Louisville,  Aug.,  1855,  vol.  iv.  !N"o.  2. 
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much  as  peritonitis  is  a  much  more  serious  disease  than  either  pleuritis 
or  pericarditis.  In  the  gretit  majority  of  cases,  peritonitis  is  incidental 
to  some  other  affection  of  the  abdominal  viscera.  The  most  frequent 
cause,  exclusive  of  its  occurrence  in  childhood,  is  perforation  of  the  ali- 
mentary canal.  Perforation  of  the  ileum  is  incidental  to  the  intestinal 
lesions  of  typhoid  fever,  and  peritonitis  thus  produced  is  one  of  the  occa- 
sional events  pertaining  to  the  clinical  history  of  that  form  of  fever.  The 
intestinal  ulcerations  which  occur  in  certain  cases  of  tuberculosis,  some- 
times, although  very  rarely,  lead  to  perforation,  and,  also,  other  ulcers 
situated  in  either  the  small  or  large  intestine.  Perforation  from  ulcera- 
tion  or  sphacelation  of  the  extremity  of  the  appendix  vermiformis  of  the 
caecum  is  not  of  very  rare  occurrence ;  several  examples  have  fallen  under 
my  observation.  Perforation  of  the  stomach  is  an  occasional  event  in 
cases  of  gastric  ulcer.  Whatever  be  the  seat  of  the  perforation,  the  gase- 
ous and  other  contents  of  the  alimentary  canal  escaping  into  the  peritoneal 
sac,  peritonitis  becomes  at  once  developed.  The  escape  of  bile  from  rup- 
ture of  the  gall-bladder,  or  of  the  cystic,  hepatic,  or  common  duct,  gives 
rise  to  peritonitis.  Other  causes  are  the  discharge  of  pus  into  the  peri- 
toneal cavity  from  hepatic,  ovarian,  or  other  abscesses,  rupture  of  the  uri- 
nary bladder  or  ureter,  and  the  evacuation  of  hydatid  cysts.  Inflamma- 
tion, at  first  local,  may  become  general,  as  in  certain  cases  of  invagination 
and  strangulation  of  intestine.  Injections  into  the  cavity  of  the  uterus 
have  been  known  to  give  rise  to  the  disease,  the  liquid  injected  passing 
into  the  peritoneal  cavity  through  the  Fallopian  tubes.  In  certain  cases 
of  puerperal  peritonitis,  the  inflammation  commences  in  the  uterus  and  is 
propagated  to  the  peritoneum.  The  disease  may  be  produced  traumati- 
cally  by  wounds  of  the  abdominal  walls,  and  violent  contusions.  It  fol- 
lows sometimes  paracentesis,  very  rarely,  however,  except  in  cases  in 
which  the  kidneys  are  diseased. 

Excluding  cases  of  acute  peritonitis  produced  by  these  various  causes, 
together  with  all  cases  of  puerperal  peritonitis,  the  remaining  cases  which 
occur  are  exceedingly  few.  Of  the  few  which  remain,  probably  in  most 
the  disease  is  developed  in  connection  with  renal  disease.  Acute  peri- 
tonitis is  one  of  the  local  affections  incidental  to  the  morbid  conditions 
of  the  kidneys  collectively  called  Bright's  disease.  In  a  case  under  my 
observation  at  Bellevue  Hospital,  it  was  developed  in  connection  with 
acute  articular  rheumatism,  the  patient  recovering  after  a  short  duration 
of  the  disease.  Exposure  to  cold  may  give  rise  to  it.  I  have  known  its 
occurrence  to  be  fairly  attributable  to  this  cause.  The  late  Prof.  Palmer, 
of  Louisville,  informed  me  that  in  the  neighborhood  of  Woodstock,  Ver- 
mont, where  he  formerly  resided,  cases  of  acute  peritonitis  were  not  very 
uncommon  among  persons  employed  in  the  winter  and  spring  to  repair 
water-wheels  damaged  by  ice,  this  occupation  requiring  them  to  work 
standing  in  water. 

Occurring  as  an  epidemic  affection,  in  childbed,  it  doubtless  proceeds 
from  a  special  cause.  During  the  prevalence  of  puerperal  peritonitis, 
epidemic  erysipelas  has  been  observed  to  prevail,  showing  some  patho- 
logical relationship  between  the  two  affections. 

In  autopsical  examinations,  the  various  local  causes  of  peritonitis  are 
to  be  sought  for.  Without  care  they  may  be  overlooked.  A  small  intes- 
tinal perforation  will  be  likely  to  escape  detection  unless  careful  search 
be  made,  and  is  probably  not  infrequently  overlooked.1 

1  For  an  analysis  of  500  cases  of  peritonitis  with  reference  to  etiology  and  treat- 
ment, by  Dr.  Samuel  O.  Habershon,  vide  Medico-Cliirurgical  Transactions*  pub- 
34 
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DIAGNOSIS. — The  diagnosis  of  acute  peritonitis  is  not  difficult  in  cases 
in  which  its  diagnostic  features  are  well  marked,  as  they  are  in  the  ma- 
jority of  cases.  These  features  are  sometimes  obscure  or  wanting,  and 
it  is  then  liable  to  be  overlooked  or  confounded  with  other  affections. 
From  acute  enteritis  it  is  distinguished,  generally,  by  a  greater  degree  of 
pain,  greater  frequency  of  the  pulse,  more  tenderness  on  pressure  over 
the  abdomen,  more  tympanites,  rigidity  of  the  abdominal  muscles,  absence 
of  diarrhoea,  and  the  evidence,  on  all  sides,  of  a  graver  malady.  Rare 
as  is  acute  peritonitis,  acute  enteritis,  at  least  in  the  adult,  is  still  more 
infrequent. 

It  is  sometimes  mistaken  for  functional  colic.  The  pains,  in  some  cases 
of  peritonitis,  are  like  those  of  colic.  But  colic  lacks  the  continuous 
pain,  the  abdominal  tenderness,  the  muscular  rigidity,  the  tympanites,  the 
frequency  of  the  pulse,  prostration,  etc.,  of  acute  peritonitis.  These  symp- 
toms, however,  may  not  be  immediately  developed  in  peritonitis,  and  a 
little  delay  may,  therefore,  sometimes  be  necessary  in  arriving  at  a  posi- 
tive diagnosis. 

Rheumatism,  affecting  the  abdominal  muscles,  may  give  rise  to  certain 
of  the  local  symptoms  of  acute  peritonitis.  Instances,  however,  of  rheu- 
matism limited  to  these  muscles  must  be  extremely  rare.  The  diagnostic 
points,  indicated  by  Genest,  are  as  follows  :l  In  peritonitis,  movements  of 
the  body  occasion  pain  over  the  whole  abdomen,  whereas,  in  rheumatism, 
the  pain  is  apt  to  be  limited  to  certain  muscles,  and,  perhaps,  confined  to 
one  side  of  the  abdomen.  The  same  is  true  of  tenderness  on  pressure. 
Moreover,  in  peritonitis  the  pain  from  pressure  is  proportionable  to  its 
amount,  but  in  rheumatism,  deep,  firm  pressure  may  be  made  without 
augmenting  the  pain. 

Lumbo-abdominal  neuralgia,  with  hypenesthesia  of  the  abdominal  walls 
or  integument,  sometimes  simulates  closely  peritonitis  as  regards  certain 
local  symptoms.  The  pain  may  be  severe,  the  tenderness  great,  the  decu- 
bitus  on  the  back  with  the  thighs  and  knees  flexed  and,  not  infrequently, 
there  is  more  or  less  tympanites.  Cases  presenting  these  symptoms  are 
not  uncommon.  The  patients  are  generally  females,  and  manifest  more 
or  less  of  hysterical  phenomena.  The  general  symptoms  of  acute  peri- 
tonitis, frequency  of  pulse,  prostration,  etc.,  are  wanting  in  these  cases; 
but  attention  to  certain  points  connected  with  the  local  symptoms  will 
suffice  for  the  differential  diagnosis.  The  tenderness  in  the  neuropathic 
affection  is  more  superficial ;  the  patient  shrinks  from  the  slightest  touch, 
but  firm,  prolonged  pressure  with  the  open  palm  is  often  well  borne,  and 
may  even  afford  relief,  whereas,  in  peritonitis,  the  pain  is  always  propor- 
tionate to  the  amount  of  pressure.  The  muscular  rigidity  of  peritonitis 
is  wanting.  It  is  stated  by  Valleix  that  tenderness  in  these  cases  exists 
by  the  side  of  the  vertebral  column,  and  that  the  tenderness  in  front  is 
especially  marked  at  a  point  situated  at  or  a  little  above  the  middle  of  the 
crest  of  the  ilium. 

I  have  known  acute  peritonitis  to  be  mistaken  for  sporadic  cholera  in  a 
case  in  which  vomiting  and  purging  occurred  early,  and  were  prominent 

lished  by  the  Royal  Medical  and  Chirnrgical  Society  of  London,  vol.  xliii.  1860. 
From  an  analysis  of  these  cases  Dr.  H.  draws  the  following  conclusions:  Peri- 
tonitis is  never  idiopathic  in  its  origin,  but,  when  not  traumatic  nor  due  to  perfora- 
tion of  viscera,  it  is  dependent  on  either  an  extension  of  disease  from  adjoining 
viscera ;  or  on  certain  blood  changes,  such  as  occur  in  albuminuria,  pyaemia,  etc.  ; 
or  on  certain  nutritive  changes  of  the  system  connected  with  struma,  cancer,  etc. ; 
or,  lastly,  on  local  hyperaemia  arising  from  cirrhosis,  disease  of  the  heart,  etc. 
1  Valleix,  op.  cit. 
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symptoms.  In  the  exceptional  cases  in  which  these  symptoms  arc  suffi- 
ciently prominent  to  suggest  that  affection,  the  error  of  diagnosis  is  to  bo 
avoided  by  finding,  associated  with  the  vomiting  and  purging,  the  local 
symptoms  of  peritonitis,  viz.,  pain,  tenderness,  tympanites,  and  muscular 
rigidity,  together  with  general  symptoms  denoting  an  inflammatory  affec- 
tion, symptoms  not  belonging  to  the  histoty  of  sporadic  cholera. 

Acute  peritonitis  is  sometimes  remarkably  latent,  the  local  symptoms, 
usually  so  strongly  marked,  being  obscure  or  wanting.  Pain  and  tender- 
ness may  be  slight  or  even  absent;  tympanites  is  not  always  present. 
Muscular  rigidity  in  such  cases  may  be  a  very  valuable  diagnostic  S3"mp- 
tom.  As  regards  occasional  latency,  this  disease  resembles  other  serous 
inflammations,  viz.,  pleuritis  and  pericarditis.  Pain  and  tenderness  may 
be  obscure  in  consequence  of  the  coexistence  of  other  affections  which 
occasion  delirium  or  blunt  the  perceptions  of  the  patient,  and  from  the 
absence  of  these  local  symptoms,  peritonitis  may  be  overlooked.  In  some 
cases  of  peritonitis  pi-oduced  by  perforation,  in  the  course  of  typhoid  fever, 
for  example,  the  manifestations -of  pain  and  tenderness  may  not  be  suffi- 
cient to  direct  attention  to  the  abdomen.  In  such  cases,  other  local,  in 
conjunction  with  general,  symptoms  must  be  relied  upon  in  the  diagnosis. 

It  is  desirable,  in  cases  of  peritonitis,  to  determine  whether  the  disease 
be  idiopathic  or  dependent  on  some  one  of  the  various  local  circumstances 
which  stand  in  a  causative  relation  to  it  in  the  majority  of  cases.  In  con- 
sequence of  the  relative  infrequency  of  idiopathic  peritonitis,  the  proba- 
bilities, in  any  case,  are  in  favor  of  the  existence  of  some  one  of  these 
causative  circumstances.  Developed  in  the  course  of  typhoid  fever,  it 
generally,  but  not  invariably,  proceeds  from  perforation  of  the  ileum.  If 
developed  in  a  case  of  pulmonary  tuberculosis  accompanied  by  diarrhoea, 
chronic  peritonitis  not  preceding  its  development,  perforation,  connected 
with  intestinal  ulceration,  is  the  probable  cause.  Perforation  of  the  sto- 
mach is  probable  if  the  peritonitis  occur  suddenly  in  a  case  presenting 
the  symptoms  of  gastric  ulcer.  Perforation  of  intestine,  connected  with 
latent  ulceration,  is  to  be  very  strongly  suspected  whenever  the  affection 
is  developed  suddenly,  without  any  appreciable  cause,  in  a  person  appa- 
rently in  health ;  and  if  the  pain  and  tenderness  first  occur  in  the  neigh- 
borhood of  the  caecum,  and  continue  most  marked  in  this  region,  the  seat 
of  the  perforation  is  probably  the  appendix  vermiformis.  The  points  just 
stated,  however,  do  not  positively  denote  perforation  of  intestine.  For 
example,  they  were  present  in  a  case  recently  under  my  observation,  in 
which  the  peritonitis  was  due  to  perforation  from  ulceration  of  the  gall- 
bladder. Perforation  of  the  ureter  may  be  strongly  suspected  if  the  sud- 
den development  of  the  disease  have  been  preceded  by  symptoms  denoting 
obstruction  from  calculus  or  some  other  cause.  In  like  manner,  perfora- 
tion of  the  ductus  communis  choledochus  is  the  probable  cause  if  symp- 
toms denoting  the  impaction  of  a  gall-stone  in  this  duct  have  preceded. 
The  disease  is  attributable  to  invagination  or  internal  strangulation  of  the 
intestine  when  preceded  and  accompanied  by  symptoms  denoting  these 
causes  of  obstruction  of  the  bowels.  Its  connection  with  renal  disease  is 
to  be  determined  by  an  examination  of  the  urine  for  albumen  and  casts 
from  the  uriniferous  tubes.  Finally,  if  evidence  of  the  existence  of  any 
of  the  causative  circumstances  referred  to  be  wanting,  and  the  disease  be 
fairly  attributable  to  exposure  to  cold,  it  may  be  considered  as  idiopathic. 

PROGNOSIS. — Acute  general  peritonitis  is  always  a  grave  disease,  in- 
volving more  or  less  danger  to  life.  In  the  majority  of  cases,  the  danger 
is  greatly  enhanced,  either  by  the  circumstances  on  which  the  development 
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of  the  disease  depends,  for  example,  intestinal  perforation,  or  by  coexist- 
ing affections,  for  example,  renal  disease.  We  have  no  data  for  determin- 
ing the  amount  of  intrinsic  tendency  to  death  belonging  to  simple  idiopa- 
thic  peritonitis.  There  is  reason  to  believe  that  the  rate  of  fatality  in  all 
cases  depends  very  much  on  the  mode  of  management.  Judiciously 
treated,  in  uncomplicated  cases,  the  prospect  of  recovery  is  good.  In 
complicated  cases,  including  under  this  head  cases  in  which  the  disease  is 
connected  with  gastric  or  intestinal  ulceration,  Bright's  disease,  etc.,  the 
prognosis  must  always  be  very  unfavorable.  Under  certain  circumstances, 
the  disease  runs  rapidly  to  a  fatal  issue.  It  may  destroy  life  within  a  few 
hours,  developed  as  a  result  of  perforation.  Recovery,  however,  is  not 
impossible  in  cases  of  perforation,  provided  the  opening  be  not  large  and 
closure  be  quickly  effected  by  adhesions  around  it.  The  average  duration 
in  fatal  cases  is  from  five  to  six  days. 

The  mode  of  dying  is  by  either  rapid  or  slow  asthenia.  An  unfavorable 
progress  of  the  disease  is  denoted  by  a  progressive  increase  of  the  feeble- 
ness and  frequency  of  the  pulse,  progressively  increasing  prostration, 
coldness  of  the  extremities,  hiccough,  regurgitation,  etc.  On  the  other 
hand,  a  favorable  progress  may  be  predicated  upon  improvement  as  re- 
gards the  general  symptoms  just  referred  to,  together  with  diminution  of 
the  tympanites  and  muscular  rigidity  of  the  abdomen.  Convalescence  is 
apt  to  be  slow,  more  or  less  tenderness  and  colic  pains  persisting  during 
the  progress  toward  recovery. 

TREATMENT. — Within  a  few  years,  an  important  change  of  practice,  as 
regards  the  treatment  of  acute  peritonitis,  has  taken  place  in  this  city 
(New  York),  and,  to  a  considerable  extent,  throughout  the  country.  There 
are  grounds  for  the  belief  that,  by  means  of  the  method  of  treatment  which 
will  be  here  recommended,  this  disease  is  managed  much  more  successfully 
than  heretofore.  The  change  consists,  first,  in  the  disuse  of  bloodletting 
and  cathartics ;  and,  second,  in  relying  mainly  on  the  use  of  opium.  Gov- 
erned by  the  general  principles  which  should  regulate  the  employment  of 
bloodletting  in  acute  inflammations,  the  indications  for  this  measure  are 
very  rarely,  if  ever,  present  in  peritonitis,  a  disease  which  tends  to  destroy 
life,  and  sometimes  very  quickly,  by  asthenia.  Having  considered  these 
general  principles,  I  do  not  deem  it  necessary  to  enter  into  a  consideration 
of  the  reasons  for  the  opinion  that,  as  a  rule  to  which  there  are  few,  if  any, 
exceptions,  bloodletting,  either  general  or  local,  is  contra-indicated  in  the 
treatment  of  acute  peritonitis.  Bloodletting  has  been  much  employed  in 
the  treatment  of  this  disease,  and  certainly,  clinical  observation  has  abun- 
dantly shown  that  it  is  not,  to  say  the  least,  a  curative  measure.  It  is  a 
measure  which  in  this,  as  in  other  diseases,  must  do  either  good  or  harm ; 
and  in  a  disease,  like  this,  involving  always  not  a  little  danger  to  life,  if  it 
do  harm  instead  of  good,  the  amount  of  harm,  even  if  not  large,  may  bear 
heavily  on  the  result.  Cathartics,  also,  have  been  much  employed  in  the 
treatment  of  this  disease.  Not  only  are  they  devoid  of  curative  efficacy, 
but  they  are  highly  pernicious.  An  important  point  in  the  treatment  of 
an  acute  inflammation  of  any  part,  is  to  secure  for  the  part  as  much  rest 
as  possible.  The  friction  incident  to  the  peristaltic  movements  tends  to 
perpetuate  and  intensify  the  inflammation  in  peritonitis.  It  is  an  object 
of  treatment  to  arrest  these  movements,  and  thus  secure  rest  for  the  in- 
flamed membrane.  Cathartics  not  only  conflict  with  the  means  for  effect- 
ing this  object,  but  they  aggravate  the  inflammation  by  increasing  the 
peristaltic  movements.  Moreover,  they  are  objectionable  on  the  same 
score  as  bloodletting  and  other  depletory  and  depressing  measures.  Clin- 
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ical  observation  certainly  furnishes  no  evidence  of  the  usefulness  of  cathar- 
tics in  the  treatment  of  acute  peritonitis.  On  the  other  hand,  it  has 
occurred  to  me,  as  to  others,  to  see  the  intensity  of  the  inflammation  re- 
produced by  the  too  early  administration  of  a  cathartic,  when  the  disease 
appeared  to  be  progressing  favorably,  and  the  patient's  life  apparently 
lost  in  consequence.  Cathartics,  then,  should  not  enter  into  the  treatment 
of  this  disease.  The  bowels  should  be  allowed  to  remain  constipated,  if 
evacuations  do  not  spontaneously  occur,  during  the  career  of  the  disease, 
even  if  this  period  be  a  week  or  more.  In  pursuing  this  course,  the  phy- 
sician must  expect,  in  some  cases,  to  encounter  the  importunities  of  the 
patient  or  friends  for  medicine  to  open  the  bowels.  If  the  patient  suffer 
from  an  accumulation  of  feces  within  the  rectum,  its  contents  may  be  cau- 
tiously removed  by  repeated  simple  injections. 

The  use  of  opiates  in  the  treatment  of  acute  peritonitis  is  not  of  very 
recent  date.  Armstrong,  more  than  a  quarter  of  a  century  ago,  advocated 
full  doses  of  opium  in  conjunction  with  bleeding  and  mercury,  attaching 
the  greater  relative  importance  to  the  opium.  Watson,  in  his  admirable 
Lectures  on  the  Princijiles  and  Practice  of  Physic,  the  first  edition  pub- 
lished more  than  25  years  ago,  considers  opium  as  of  great  value,  and 
points  out  the  evils  of  cathartics.  This  author  refers  to  cases  reported  by 
a  British  physician,  Bates,  in  which  opium  and  rest  were  relied  upon 
mainly  in  the  treatment.  More  especially  Graves,  and  afterward  Stokes, 
of  Dublin,  called  the  attention  of  the  profession  to  the  subject,  by  report- 
ing cases  in  which  the  disease  was  successfully  treated  with  the  free  use 
of  opium.  They  advocated  the  importance  of  this  mode  of  treatment 
more  particularly  in  cases  of  peritonitis  due  to  perforation.  But  the 
credit  of  inaugurating  the  treatment  of  acute  peritonitis  by  opiates  exclu- 
sively is,  in  a  great  measure,  due  to  Prof.  Alonzo  Clark.  Moreover,  to 
Prof.  Clark  is  due  the  credit  of  ascertaining  that,  in  certain  cases  of  peri- 
tonitis, there  is  a  remarkable  tolerance  of  opiates,  and  that,  to  secure  their 
curative  power,  it  is  sometimes  necessary  to  employ  them  in  enormous 
closes.  The  attention  of  the  profession  of  this  country  was  first  called  to 
the  efficacy  of  this  plan  of  treatment,  by  the  publication  of  cases  of  puer- 
peral peritonitis  treated  by  Prof.  Clark,  in  the  lying-in  wards  of  Bellevue 
Hospital,  in  1851-52.  Prof  C.,  however,  was  led  to  apply  this  method  of 
treatment  to  these  cases  from  his  previous  experience  of  its  efficacy  in 
simple  peritonitis. 

An  important  object  effected  by  opiates  is  the  arrest  or  retardation  of 
the  peristaltic  movements  ;  this  is  a  special  object  in  this  disease,  but 
opiates  are  useful  in  this,  as  in  other  inflammations,  by  rendering  the 
system  more  tolerant  of  the  local  affection.  The  latter  is  also  an  object 
to  be  effected.  With  reference  to  both  these  objects,  opiates  are  to  be 
given  in  doses  sufficient  to  produce  certain  effects.  Relief  of  abdominal 
pain  is  generally  evidence  that  the  first  object  is  effected.  The  doses, 
therefore,  should  be  sufficient  to  produce  this  effect.  The  pain  is  to  be 
relieved  as  quickly  as  possible,  and  the  return  of  pain  prevented  by  re- 
peating the  required  doses  at  short  intervals.  Diminished  frequency  of 
the  pulse  is  the  best  criterion  of  the  desired  effect  upon  the  system.  The 
success  of  the  treatment  will  depend  much  on  its  being  commenced  early 
in  the  disease.  Time  should  not  be  wasted  by  delay  for  any  preliminary 
measures.  A  full  dose  should  commence  the  treatment,  the  amount  being 
regulated  by  the  intensity  of  the  pain.  For  an  adult,  from  half  a  p-r.-iiii 
to  a  grain  of  a  salt  of  morphia,  or  an  equivalent  dose  of  some  other  form 
of  opi.-itc.  may  U-  yiveu  at  once.  In  two  or  three  hours  the  effects  of  the 
first  dose  can  be  appreciated.  If  the  patient  be  not  then  free  from  pain, 
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another  close  is  to  be  given,  the  amount  of  this  dose  being  determined  by 
the  degree  of  pain.  And,  during  the  course  of  the  disease,  the  opiate  is 
to  be  repeated,  if  required,  at  intervals  of  from  two  to  three  hours,  in 
doses  sufficient  to  prevent  return  of  pain.  Undue  narcotism  is,  of  course, 
to  be  avoided.  In  order  to  avoid  this,  the  physician  is  to  observe  the 
effects  as  regard  somnolency,  contraction  of  the  pupil,  and  diminished 
number  of  respiration.  It  is  never  necessary  to  produce  a  degree  of 
narcotism  involving  any  danger.  Judgment  and  careful  watching,  how- 
ever, are  important,  lest  an  imnecessary  degree  of  narcotism  be  produced. 
The  somnolency  from  the  opiates  should  never  become  so  great  that  the 
patient  cannot  be  easily  aroused.  The  respirations  should  not  remain 
below  ten  or  twelve  per  minute.  If,  as  not  infrequently  happens,  they 
are  found  below  this  number,  or  irregular,  the  intervals  between  the  doses 
are  to  be  lengthened  or  the  doses  diminished.  In  carrying  out  this 
method  of  treatment,  it  is  desirable  that  the  physician  should  see  the 
patient  frequently.  If  this  be  impracticable,  as  it  often  will  be  in  country 
practice,  the  administration  of  the  doses  must  be  intrusted,  with  minute 
instructions,  to  an  intelligent  and  faithful  assistant  or  nurse.  The  doses 
are  to  be  gradually  diminished  in  proportion  as  the  local  and  general 
symptoms  denote  improvement,  and,  at  length,  discontinued. 

The  extent  to  which  opiates  are  to  be  given  in  order  to  secure  the  ob- 
jects of  the  treatment  will  vary  much  in  different  cases.  Other  things 
being  equal,  the  doses  required  will  depend  on  the  degree  of  pain.  But 
the  susceptibility  of  different  persons  to  opium  varies  greatly,  and  in  pe- 
ritonitis, as  in  some  other  diseases,  there  is  sometimes  an  extraordinary 
tolerance  of  this  remedy.  Thus,  in  one  of  the  cases  treated  successfully 
by  Prof.  Clark,  the  patient  took  within  the  first  26  hours,  of  opium  and 
the  sulphate  of  morphia,  a  quantity  equivalent  to  106  grains  of  opium  ; 
in  the  second  24  hours,  she  took  472  grains ;  on  the  third  day,  236  grains  ; 
on  the  fourth  day,  120  grains ;  on  the  fifth  day,  54  grains ;  on  the  sixth 
day,  22  grains ;  on  the  seventh  day,  8  grains,  after  which  the  treatment 
was  stfspended.  This  patient  Prof.  C.  had  reason  to  believe  was  not  ac- 
customed to  the  use  of  opium  in  health,  and  was  not  intemperate.  As 
regards  the  amount  of  opium  required,  this  case  is  exceptional.  Gene- 
rally, according  to  Prof.  C.,  in  private  practice,  not  more  than  half  or 
two-thirds  of  a  grain  of  a  salt  of  morphia  every  two  hours  is  needed. 
This  accords  with  my  experience.  Often  the  requisite  effects  are  produced 
with  doses  much  less  than  those  just  named.  The  manner  of  conducting 
the  opiate  treatment  may  be  illustrated  by  a  tabular  statement  of  the 
doses  and  symptoms  at  intervals  of  from  two  to  three  hours,  in  a  case  in 
my  service  at  Bellevue  Hospital,  the  treatment  being  carried  out  by  the 
senior  assistant.1  In  this  case,  death  took  place  on  the  tenth  day,  from 
the  development  of  dysentery,  the  symptoms,  as  regards  the  peritonitis, 
denoting  convalescence  at  the  time  the  dysenteric  affection  became  de- 
veloped. The  autopsy  showed  that  the  peritonitis  was  due  to  perforation 
of  the  gall-bladder  from  an  abscess  between  its  coats.  The  parts  were 
agglutinated  with  recent  Ij'mph  at  the  perforation,  and  the  appearances 
of  the  peritoneum  were  consistent  with  convalescence  from  the  peritonitis. 
Although  fatal  from  an  intercurrent  disease,  this  case  exemplified  the 
utility  of  the  opiate  treatment,  and  the  autopsy  leaves  no  room  for  distrust 
of  the  diagnosis. 

The  patient,  a  tailor,  aged  30,  was  suddenly  attacked  with  sharp  ab- 

1  By  Dr.  Gponrc  Ens^s.  This  case  was  reported  by  Dr.  Engs  in  the  American 
Medical  Times,  Jan.  9,"  1861. 
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clomiual  pain  the  day  but  one  before  his  admission,  and  had  had  no  treat- 
ment prior  to  entering  the  hospital.  He  was  placed  at  once  on  the  opiate 
treatment,  and  the  following  table,  prepared  by  Dr.  Engs,  gives  the 
doses,  pulse,  and  respirations,  with  remarks,  at  intervals  of  from  two  to 
three  hours : — 


Magondie's 

Time. 

Tulse. 

Reap. 

Solution 

Remarks. 

Morpli. 

Nov.  27th,     12  P.  M. 

120 

36 

gtt.   XV. 

1 

5      " 

128 

86 

XV. 

Complains  of  nausea. 

73     " 

108 

28 

X. 

No  puin  except  on  motion. 

12     M. 

108 

20 

XX. 

Restless. 

Nov.  2 

th      2    A.M. 

108 

17 

XV. 

Has  vomited. 

6       " 

100 

11 

X. 

Dozing. 

9       " 

102 

10 

X. 

111     " 

106 

12 

V. 

Xo  pain. 

l|  P.  M. 

102 

12 

V. 

4i          U 

104 

10 

0. 

No  pain. 

6      " 

100 

11 

0. 

Vomiting  repeated. 

9      " 

92 

9 

0. 

Asleep. 

11^    " 

108 

18 

V. 

Restless. 

Nov.  2 

th,     8i  A.  M. 

108 

25 

XV. 

Restless  ;  thin  yellowish  stool. 

8      " 

100 

13 

V. 

10      " 

88 

9 

0. 

Rigidity  of   abdomen   much 

1    P.M. 

90 

18 

iv. 

diminished. 

4      " 

90 

13 

V. 

7|     " 

106 

14 

vi. 

Bowels  again  moved. 

Dysenteric  dejections  occurred  on  the  30th  instant,  and  death  took  place 
in  six  days  afterward,  the  abdominal  tenderness,  rigidity,  and  tympanites 
having  mostly  disappeared. 

In  the  treatment  of  this  disease  the  main  reliance  is  upon  opiates.  But 
other  measures  are  important.  Quietude  of  the  body  is  to  be  enjoined ; 
the  bladder  is  to  be  relieved  by  the  timely  use  of  the  catheter,  if  there  be 
retention  of  urine.  Rubefacients,  sinapisms,  or  turpentine  stupes  may  be 
applied  over  the  abdomen  ;  blisters  are  contra-indicated.  All  the  good  to 
be  done  in  the  way  of  revulsion  will  be  effected  by  rubefacients,  and  coun- 
ter-irritation beyond  this  does  harm  by  increasing  constitutional  disturb- 
ance and  contributing  to  depress  the  powers  of  life.  Warm  fomentations 
to  the  abdomen,  if  grateful  to  the  patient,  are  useful ;  poultices  are  uncom  • 
fortable  from  their  weight ;  the  water-dressing  or  the  spongio-piline  is  to 
be  preferred.  Cold  applications  are  recommended,  after  trial,  by  Grisolle 
and  Allison.  I  cannot  speak  of  their  utility  from  observation,  but  I  should 
be  willing  to  trust  to  the  feelings  of  the  patient  in  deciding  between  cold 
or  warm  applications.  Cold  applications,  provided  they  are  well  borne  by 
the  patient,  are  recommended  by  Niemeyer,  employed  in  the  same  way  as 
in  acute  pleuritis,  namely,  by  means  of  compresses  dipped  in  cold  water 
and  renewed  every  ten  minutes.  Sustaining  measures  are  indicated  in 
proportion  as  the  symptoms  denote  failure  of  the  vital  powers.  Tonics, 
alcoholic  stimulants,  and  concentrated  nourishment  constitute  the  support- 
ing measures,  not  less  appropriate  to  this  than  to  other  diseases  which  tend 
to  destroy  life  by  asthenia.  I  have  seen  the  life  of  a  patient  apparently 
saved  by  the  free  and  persevering  use  of  alcoholic  stimulants,  in  conjunc- 
tion with  the  use  of  opiates.  The  employment  of  cathartics  in  convales- 
cence calls  for  great  circumspection  ;  they  may  not  be  required,  the  bowels 
acting  spontaneously.  The  free  use  of  opiates  continued  throughout  the 
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disease  does  not  appear  to  conduce  to  constipation,  and  does  not  prevent 
the  occurrence  of  diarrhoea  in  a  certain  proportion  of  cases. 

The  employment  of  mercury  claims  a  few  remarks.  Mercurial  ization 
has  been  deemed  highly  important  in  this  disease  by  most  practitioners 
heretofore,  and  it  is  still  deemed  important  by  many.  It  is  supposed  to 
be  useful  in  this,  as  in  other  serous  inflammations,  by  limiting  exudation 
and  promoting  its  absorption.  The  opinion  has  already  been  expressed 
that  the  so-called  antiplastic  and  sorbefacient  action  of  mercury  has  been 
much  exaggerated,  but  that  we  are  not  authorized  with  our  present  knowl- 
edge to  deny  to  this  remedy  any  curative  power.  And  it  is  perhaps  ques- 
tionable whether,  in  so  grave  an  affection  as  acute  peritonitis,  we  are  fully 
warranted  in  omitting  this  remedy.  I  must  confess,  however,  that  for 
some  years  past  it  has  not  entered  into  the  treatment  of  the  cases  of  which 
I  have  had  charge.  The  employment  of  mercury  should  not  diminish  the 
reliance  on  opiates ;  and  it  should  be  so  employed  as  not  to  interfere  with 
the  objects  of  the  opiate  plan  of  treatment.  If  given  internally,  it  should 
be  in  fractional  doses,  so  as  to  avoid  a  cathartic  effect,  but  a  preferable 
mode  is  its  employment  by  inunction. 

In  endeavoring  to  determine  clinically  the  relative  value  of  different 
methods  of  treatment,  cases  should  be  grouped  according  to  the  different 
circumstances  giving  rise  to  the  peritonitis.  As  regards  the  prospect  of 
success  from  any  treatment,  cases  of  perforation,  evacuation  of  pus  into 
the  peritoneal  cavity,  rupture  of  the  gall-bladder,  etc.,  are  not  to  be  classed 
with  cases  of  simple  peritonitis.  Moreover,  the  disease,  more  especially 
in  its  simple  form,  is  too  rare  for  a  clinical  observer,  however  large  his 
field  of  practice,  to  accumulate  many  cases.  I  have  notes  of  thirty-five 
cases  which  have  fallen  under  my  own  observation.  Of  these  thirty-five 
cases,  seventeen  proved  fatal,  death  being  attributable  to  the  peritonitis 
per  se.  In  addition  to  these  seventeen  fatal  cases,  death  was  attributable 
in  one  case  to  dysentery  which  was  developed  during  apparent  convales- 
cence ;  in  one  case  the  peritonitis  supervened  on  acute  pleurisy,  the  patient 
dying  as  if  by  "  shock,"  and  in  one  case  death  took  place  after  the  patient 
had  recovered  from  the  peritonitis  sufficiently  to  be  up  and  about,  the 
immediate  cause  of  death  not  having  been  ascertained.  Adding  these  three 
cases  and  the  whole  number  of  those  ending  fatally  is  twenty.  Of  the 
fatal  cases,  exclusive  of  the  three  cases  just  referred  to,  the  autopsy  showed 
in  four  rupture  of  the  vermiform  appendix  of  the  caecum,  in  one  case  frac- 
ture of  the  liver  from  injury,  in  two  cases  suppuration  of  the  ovaries,  in 
both  an  abscess  having  opened  into  the  peritoneal  cavity ;  and  in  one  case 
there  was  rupture  of  intestine  from  violent  efforts  made  by  the  patient  in 
reducing  a  hernia.  In  three  cases  there  was  no  apparent  local  cause  of 
this  peritonitis.  In  six  cases  there  was  no  autopsy.  Of  the  three  cases  of 
simple  peritonitis  (as  determined  by  the  autopsy),  and  only  those  proving 
fatal,  the  opiate  treatment  was  commenced  in  one  case  on  the  third  day  ; 
in  one  case  a  cathartic  was  given  on  the  third  day  and  the  patient  was  not 
"kept  quiet,  and  in  the  remaining  case  the  opiate  treatment  was  imperfectly 
carried  out.  Of  the  six  fatal  cases  in  which  no  autopsy  was  made,  three 
were  treated  with  cathartics  and  bleeding.  In  two  cases  the  opiate  plan 
was  moderately  carried  out,  and  in  one  of  these  cases  the  patient  was  con- 
sidered as  convalescent,  and  allowed  to  sit  up,  when  a  renewal  of  the  symp- 
toms took  place,  followed  by  speedy  death.  In  the  remaining  case  the 
opiate  ti-eatment  was  efficiently  carried  out  until  the  patient  appeared  to 
be  nearly  convalescing,  when,  yielding  to  the  importunities  of  friends,  a 
cathartic  was  given,  after  which  the  intensity  of  the  disease  was  reproduced, 
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and  t  ho  case  speedily  ended  fatally.     Of  the  fifteen  cases  ending  in  recover}' 
the  treatment  was  exclusively  or  chiefly  by  opium. 

These  analytical  results  are  submitted  as  affording  evidence  of  the  effi- 
(•:><•  \-  of  the  method  of  treatment  by  opium  after  the  plan  pursued  by  Prof. 
Clark. 

Partial  or  Circumscribed  Peritonitis. 

Inflammation  limited  to  a  circumscribed  portion  of  the  peritoneum  is 
almost  invariably  a  complication  of  a  prior  affection  of  the  parts  covered 
by  the  inflamed  portion  of  the  membrane.  In  this  respect  the  same  law 
holds  good  with  reference  to  the  pleura  and  peritoneum.  Ulceration  of 
the  stomach,  for  example,  leads  to  a  peritonitis  limited  to  the  site  of  the 
ulcer,  and  the  contiguous  parts  become  adherent  at  that  point — a  conser- 
vative provision  against  perforation.  Inflammation  of  the  uterus  extends 
to  the  portion  of  this  membrane  covering  that  organ.  Affections  of  the 
liver  sometimes  lead  to  inflammation  of  the  peritoneal  investment  of  this 
viscus  (peri-hepatitis).  In  consequence  of  this  partial  peritonitis,  the 
liver  sometimes  becomes  covered  with  lymph,  and  closely  adherent  to  the 
adjacent  parts  ;  hence  one  source  of  atrophy  with  diminished  volume  of 
the  liver,  and  consequent  dropsy  of  the  peritoneum.  In  like  manner, 
partial  peritonitis  may  be  limited  respectively  to  portions  of  membrane 
in  relation  with  the  spleen,  the  pancreas,  the  ovaries,  etc.  A  small  per- 
foration of  the  intestinal  canal  may  give  rise  to  only  partial  peritonitis, 
the  orifice  becoming  closed  by  exudation  of  lymph  and  adhesions. 

The  diagnosis  of  partial  peritonitis  is  to  be  based  upon  circumscribed 
pain  and  tenderness,  with  perhaps  more  or  less  febrile  movement.  These 
symptoms  are  marked  in  proportion  to  the  acuteness  of  the  inflammation ; 
but  partial  peritonitis  is  oftener  subacute  than  acute.  Physical  explora- 
tion, in  some  cases,  furnishes  diagnostic  evidence.  The  presence  of  tymph 
may  occasion  a  friction  sound  or  a  tactile  sensation  of  rubbing  due  to  the 
attrition  of  opposed  surfaces  with  the  diaphragmatic  respiratory  move- 
ments. It  is  most  apt  to  be  obtained  when  the  peritonitis  is  situated  over 
the  liver  and  spleen.  It  is  obtained  in  cases  of  partial  oftener  than  of 
general  peritonitis,  and  is  of  comparatively  less  importance  in  the  latter, 
because  the  symptoms  generally  suffice  for  the  diagnosis  of  general  peri- 
tonitis. 

It  must  be  difficult,  if  not  impossible,  to  determine  the  existence  of 
partial  peritonitis  not  connected  with  an  affection  of  the  parts  covered 
by  the  inflamed  portion  of  peritoneum.  Cases,  however,  are  so  rare 
that,  the  existence  of  partial  peritonitis  being  ascertained,  a  complicating 
affection  of  the  parts  covered  by  the  inflamed  portion  is  to  be  inferred. 

The  prognosis  in  cases  of  partial  peritonitis  will  depend  on  the  nature 
and  extent  of  the  affection  of  which  the  peritonitis  is  a  complication. 
The  adhesions  resulting  from  the  inflammation,  as  has  been  seen,  may  be 
either  conservative  or  deleterious. 

So  far  as  the  peritonitis  is  concerned,  palliative  treatment  is  alone  called 
for. 

Chronic  Peritonitis. 

Exclusive  of  partial   peritonitis,  inflammation   of  the  peritoneum  is 
oftener  acute  than  chronic.     Cases  of  idiopathic,  chronic,  general  perito- 
nitis certainly  belong  among  the  curiosities  of  medical  experience.     In 
of  chronic  peritonitis,  the  inflammation  is  generally  either  consecu- 
tive to  a  prior  affection  of  the  abdominal  viscera,  or  it  is  secondary  to  an 
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affection  situated  elsewhere.  Occasionally  acute  pertionitis  eventuates  in 
the  chronic  form  of  the  disease.  This  is  rare.  In  cases  of  acute  perito- 
nitis, if  life  be  not  destroyed  by  the  acute  disease,  recovery,  as  a  rule, 
takes  place.  The  patient  is  liable  to  suffer  for  some  time  from  weakness 
or  disorder  of  the  intestinal  canal,  and  adventitious  membranes  resulting 
from  the  disease  may  occasion  inconvenience ;  but  the  inflammation  does 
not  persist,  save  in  exceptional  cases. 

Of  cases  of  chronic,  not  succeeding  acute,  peritonitis,  in  the  great 
majority  the  affection  is  developed  in  connection  with  the  tuberculous 
cachexia.  The  affection  is  then  commonly  known  as  tuberculous  perito- 
nitis. Post-mortem  examination,  in  these  cases,  generally  reveals,  in 
addition  to  appearances  denoting  peritoneal  inflammation,  either  the 
yellow  tubercle  associated  frequently  with  tuberculosis  of  the  mesenteric 
and  intestinal  mucous  glands,  or  the  gray  semi-transparent  granulations. 
The  latter,  according  to  Robin,  are  produced  consecutively  to  the  peri- 
tonitis. Tuberculous  products  within  the  abdomen,  however,  are  not 
invariably  present  in  cases  of  peritonitis  developed  in  connection  with  the 
tuberculous  cachexia.  The  observations  of  Louis  show  that  tuberculous 
patients  are  liable  to  chronic  peritonitis  irrespective  of  the  presence  of 
tubercle  either  beneath  or  upon  the  peritoneum,  and  irrespective  of  a 
tuberculous  or  other  affection  of  any  of  the  abdominal  viscera,  the  perito- 
nitis, in  these  cases,  being  attributable  to  the  tuberculous  cachexia.  So 
generally  is  chronic  peritonitis  associated  with  the  tuberculous  cachexia, 
that,  the  existence  of  the  former  being  ascertained,  the  latter  may  be  in- 
ferred, provided  the  peritonitis  be  general,  not  traumatic,  and  acute 
peritonitis  have  not  preceded.  Moreover,  since,  after  childhood,  the 
local  manifestations  of  the  tuberculous  cachexia  almost  invariably  first 
take  place  in  the  lungs,  pulmonary  tuberculosis  may  be  inferred  with 
much  positiveness  from  the  existence  of  chronic  peritonitis,  with  the 
qualifications  just  stated.  For  our  knowledge  of  these  relations  of  chronic 
peritonitis,  we  are  mainly  indebted  to  the  clinical  researches  of  Louis.1 

In  a  certain  proportion  of  cases,  chronic  peritonitis  occurs  in  connection 
with  carcinoma  either  seated  in  the  peritoneum,  or  originating  in  other 
structures  and  extending  to  this  membrane.  The  inflammation,  in  these 
cases,  is  excited  by  the  carcinomatous  disease.  The  affection,  in  these 
cases,  may  be  called  cancerous  peritonitis. 

After  death,  in  cases  of  chronic  peritonitis,  more  or  less  liquid  effusion 
is  frequently  found  in  the  peritoneal  sac.  The  quantity,  as  a  rule,  is  not 
large  ;  not  infrequently  it  is  small,  and  in  some  cases  there  is  no  accumu- 
lation. An  effusion  frequently  takes  place  in  considerable  quantity, 
which  either  diminishes  or  disappears  before  death.  Exceptionally,  the 
amount  of  effusion  is  so  great  that  paracentesis  is  required.  I  have  known 
this  to  occur  in  cases  of  cancerous  peritonitis.  The  effused  liquid  contains 
tymph  in  more  or  less  abundance.  Merely  serous  effusion,  here  as  else- 
where, is  no  evidence  of  inflammation.  The  peritoneal  cavity  ma}-  contain 
pus  in  greater  or  less  quantity.  A  purulent  collection  here  sometimes 
leads  to  ulceration  and  perforation  of  the  intestine  or  of  the  abdominal 
walls,  as  in  empyema  the  pus  makes  its  way  into  the  bronchial  tubes  or 
through  the  parietes  of  the  chest.  The  intestines  are  agglutinated  to  each 
other,  the  solid  viscera,  and  the  abdominal  walls  by  means  of  lymph,  and 
permanent  adhesions  follow.  The  latter  alone  are  evidence,  not  of  exist- 
ing but  of  past  inflammation.  If  the  disease  have  been  of  considerable  or 
long  duration,  the  intestinal  convolutions  are  sometimes  bound  together, 

1  Recherchcs  sur  la  Phtbisie. 
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or  connected  with  the  solid  viscera,  so  as  to  form  masses  of  considerable 
size,  which  are  appreciable,  by  palpation,  through  the  abdominal  walls. 

As  regards  the  clinical  history  and  diagnosis,  chronic  peritonitis  is  fre- 
quently obscure,  belonging  among  the  affections  called  insidious,  and  its 
existence  is  not  always  readily  determined.  If  it  follow  acute  peritonitis, 
it  is  less  likely  to  escape  detection  than  when  it  is  subacute  from  the  be- 
ginning. Under  these  circumstances,  the  persistence  of  pain  and  tender- 
ness, the  presence  of  liquid  effusion  in  greater  or  less  quantity,  continued 
rigidity  of  the  abdominal  muscles,  together  with  general  debility,  emacia- 
tion, in  some  cases  febrile  movement,  etc.,  render  the  diagnosis  sufficiently 
clear. 

Tuberculoxis  peritonitis  is,  from  the  first,  subacute.  The  researches  of 
Louis  show  the  symptoms  to  be  as  follows:  Augmentation  of  the  size  of 
the  abdomen  from  tympanites  and  liquid  effusion,  the  latter  denoted  by 
fluctuation  ;  abdominal  pains,  often  not  marked,  with  tenderness  on  pres- 
sure ;  diminution  of  the  enlargement  from  liquid  effusion  and  perhaps 
disappearance  of  the  sense  of  fluctuation  after  a  time ;  the  tympanites  in 
some  cases  diminishing  after  a  time,  and  followed  by  tension  of  the  ab- 
dominal walls  ;  the  intestinal  convolutions  sometimes,  after  the  tympanites 
has  disappeared,  appai'ent  through  the  walls  of  the  abdomen.  Pains  and 
tenderness  are  sometimes  wanting,  the  patient  making  no  complaint  of 
the  abdomen,  and  rough  pressure  being  well  borne.  In  some  cases  the 
abdomen  has  to  the  touch  a  doughy  or  boggy  feel.  Peritoneal  friction  is 
sometimes  heard  or  felt.  With  these  local  symptoms  are  associated  more 
or  less  acceleration  of  pulse,  perspiration  during  sleep,  hectic  paroxysms, 
progressive  emaciation,  anaemia,  general  debility,  etc.  After  childhood, 
pulmonary  tuberculosis  will  be  found  to  exist  in  a  vast  majority  of  cases. 
With  the  foregoing  local  symptoms,  especially  if  tuberculous  enteritis  be 
excluded  by  the  absence  of  diarrhoea,  the  existence  of  pulmonary  tuber- 
culosis tends  to  strengthen  the  diagnosis  of  chronic  peritonitis.  The 
tuberculous  affection  of  the  lungs  in  some  cases  is  quite  latent  as  regards 
pulmonary  symptoms,  and  its  existence  is  to  be  determined  by  means  of 
physical  signs. 

In  cancerous  peritonitis,  the  local  symptoms  do  not  differ  materially 
from  those  in  tuberculous  peritonitis.  Febrile  movement  is  less  constant 
and  marked  in  the  former ;  perspiration  is  not  so  apt  to  occur.  The  age 
of  patients  is  greater  than  in  the  majority  of  cases  of  the  latter.  The 
cancerous  affection  within  the  abdomen  may  be  secondary  to  cancer  in 
other  situations  open  to  examination.  Pulmonary  tuberculosis  does  not 
coexist. 

The  prognosis  in  all  cases  is  unfavorable.  A  fatal  termination,  sooner 
or  later,  even  if  the  peritonitis  be  not  connected  with  either  tubercle  or 
cancer,  is  the  rule.  The  duration  of  the  disease  in  these  cases  may  be  long. 
I  have  met  with  a  case  in  Avhich  the  history  appeared  to  show  that  the 
affection  had  existed  for  a  great  number  of  years  before  death.  Tuber- 
culous and  cancerous  peritonitis  are  always  fatal,  the  duration  vaiying 
from  one  or  two  months  to  a  year  or  more.  The  fatal  termination  is 
hastened  by  coexisting  pulmonary  disease,  in  cases  of  tuberculous  perito- 
nitis, and  frequently  by  tuberculous  enteritis  and  other  local  affections. 

From  what  has  just  been  stated  with  reference  to  the  prognosis,  it 
follows  that  chronic  peritonitis  is  not  to  be  treated  with  an  expectation  of 
recovery.  If  the  peritonitis  be  simple,  the  indications  are  to  palliate  the 
local  symptoms,  and,  by  the  use  of  tonic  remedies,  nutritious  diet,  and 
other  hygienic  measures,  to  strengthen  the  system  and  enable  it  to  endure 
the  local  affection  as  long  as  possible. 
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Considerable  may  be  done  in  this  way  to  prolong  life,  and  this  conser- 
vative plan  of  treatment  will  be  most  likely  to  effect  a  cure  if  recovery 
be  possible.  Cathartics,  mercurialization,  local  depletion,  and  all  depres- 
sing remedies  are  contra-indicated.  In  cases  of  tuberculous  peritonitis, 
the  treatment  embraces  the  measures,  in  addition  to  those  just  named, 
which  have  reference  to  the  tuberculous  cachexia,  viz.,  cod-liver  oil  and 
alcoholic  stimulants,  provided  these  are  well  borne.  Cancerous  peritonitis 
claims  essentially  the  same  treatment.  The  local  palliative  treatment 
embraces  opium,  according  to  the  degree  of  pain,  soothing  and  mode- 
rately stimulating  liniments  applied  to  the  abdomen,  protection  of  the 
abdomen  against  cold  by  the  application  of  plasters  and  flannel,  and  me- 
chanical support  with  moderate  compression  of  the  abdomen. 

Occasionally,  in  cases  of  chronic  peritonitis,  the  accumulation  of  liquid 
in  the  peritoneal  sac  is  sufficient  to  occasion  inconvenience  and  even 
danger  by  compressing  the  abdominal  viscera  and  interfering  with  the 
play  of  the  diaphragm.  Under  these  circumstances  are  indicated  mea- 
sures to  effect  the  diminution  or  removal  of  the  liquid.  These  measures, 
including  paracentesis,  will  be  considered  in  treating  of  dropsy  of  the 
peritoneum. 

Peritonitis  is  sometimes  developed  in  newly-born  children,  and  during 
intra- uterine  life. 

Hydro-Peritoneum. 

The  term  hydro-peritoneum  denotes  peritoneal  dropsy.  The  term  ascites 
is  commonly  applied  to  cases  of  dropsy  of  the  peritoneum,  and  also  to 
cases  in  which  liquid  effusion  is  a  result  of  peritonitis.  In  a  pathological 
view,  a  dropsical  differs  essentially  from  an  inflammatory  effusion,  and 
the  distinction  is  of  practical  importance.  The  accumulation  of  liquid 
from  inflammation  has  been  noticed  in  treating  of  peritonitis.  Under  the 
present  head,  reference  is  had  exclusively  to  cases  of  dropsical  effusion, 
the  effused  liquid  being  purely  a  transudation,  i.  e.,  not  containing  lymph, 
and  the  peritoneum  free  from  inflammation.  Like  other  dropsies,  hydro- 
peritoneum  is  a  symptom  or  an  effect  of  disease,  not  strictly  a  disease 
per  se.  But  the  accumulation  of  liquid  may  be  the  first  and  chief  mani- 
festation of  disease ;  it  occasions  inconvenience  and  danger,  and  thera- 
peutical measures  are  especially  directed  to  it.  Moreover,  it  is  not  prac- 
ticable in  all  cases  to  trace  the  dropsy  to  its  causative  morbid  condition. 
Hence  the  convenience  and  propriety  of  considering  it  as  an  individual 
disease.  Peritoneal  dropsy  occurs  in  conjunction  with  dropsical  effusion 
into  the  pleural  sac,  and  the  areolar  tissue  throughout  the  body,  or  ana- 
sarca.  Hydro-peritoneum  is,  however,  to  be  considered  as  an  individual 
affection  only  when  it  occurs  as  a  local  dropsj7,  i.  e.,  not  as  an  element  of 
general  dropsy. 

In  the  great  majority  of  cases,  hydro-peritoneum,  occurring  as  a  local 
dropsy,  proceeds  from  morbid  conditions  seated  in  the  liver.  And,  of 
these,  the  structural  affection  known  as  cirrhosis  especially  gives  rise  to 
peritoneal  dropsy.  This  affection  will  be  considered  in  connection  with 
the  diseases  of  the  liver.  Atrophy  of  the  liver  from  compression  by 
lymph  upon  its  surface  and  morbid  adhesions  to  surrounding  parts  leads 
to  this  form  of  dropsy.  The  dropsy  in  these  cases  is  due  to  obstruction 
to  the  passage  of  blood  through  the  liver,  the  transudation  into  the  peri- 
toneal sac  being  an  effect  of  the  hydraulic  pressure  upon  the  coats  of  the 
portal  veins,  caused  by  the  hepatic  obstruction.  In  so  large  a  proportion 
of  cases  is  hydro-peritoneum  dependent  on  disease  of  the  liver,  that  the 
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latter  is  always  presumable,  assuming  that  general  dropsy  does  not  exist. 
It  is  generally  considered  that  enlargement  of  the  spleen  may  give  rise 
to  hydro-peritoneum.  There  is  little  or  no  foundation  for  this  opinion. 
Enlargement  of  the  spleen  occurs  in  a  small  proportion  of  cases  of  dropsy 
dependent  on  cirrhosis  of  the  liver,  and  occurring  without  the  latter  aiiec- 
tion,  as,  for  example,  a  sequel  of  intermittent  fever,  it  is  not  accompanied 
by  peritoneal  dropsy.  Obstruction  of  the  vena  portse  by  the  pressure  of 
a  tumor,  by  the  presence  of  a  thrombus,  or  as  a  result  of  adhesive  phle- 
bitis, gives  rise  to  peritoneal  dropsy  in  the  same  way  as  obstruction  due 
to  hepatic  lesions,  viz.,  transudation  taking  place  from  hydraulic  pressure. 
According  to  Frerichs,  coagula  in  the  portal  vein  take  place,  without  in- 
flammation, in  consequence  of  weakened  force  of  the  circulation,  from 
compression,  exterior  to  the  liver,  by  swellings  or  tumors,  and  in  con- 
nection with  various  hepatic  affections.1  Cardiac  and  renal  disease  do 
not  give  rise  to  peritoneal,  save  as  an  element  of  general,  dropsy.  Clinical 
observation  shows,  in  a  small  proportion  only  of  cases  of  hydro-perito- 
neum occurring  as  a  local  affection,  evidence  of  disease,  either  of  the 
heart  or  kidneys.9  In  the  vast  majority  of  cases,  the  dropsy  is  dependent 
on  structural  lesions  of  some  kind ;  that  is,  it  occurs  very  rarely  as  a 
functional  affection.  Of  forty-six  cases  coming  under  my  observation, 
which  I  have  analyzed,  in  one  case  only  was  the  history  consistent  with 
the  supposition  that  the  affection  was  purely  functional. 

Various  causes  may  co-operate  with  the  morbid  conditions  upon  which 
peritoneal  dropsy  is  dependent.  Diseases  of  the  heart,  renal  disease, 
anaemia  resulting  from  intermittent  fever,  lactation,  etc.,  may  be  mentioned 
as  co-operating  causes.  It  may  be  doubted,  however,  if  these  causes  alone 
ever  give  rise  to  the  affection.  Indirectly  they  favor  its  occurrence  and 
determine  the  epoch  when  the  dropsical  effusion  takes  place. 

The  effusion  of  liquid  and  its  accumulation  take  place  usually  without 
pain,  tenderness,  or  any  local  subjective  symptoms.  The  enlargement 
first  directs  attention  to  the  abdomen.  In  the  majority  of  cases,  when 
this  begins  it  goes  on  with  rapidity,  and  the  abdomen  soon  becomes  con- 
siderably or  greatly  distended.  The  symptoms  referable  directly  to  the 
dropsy  proceed  from  the  mechanical  pressure  of  the  liquid,  and,  other 
things  being  equal,  are  in  proportion  to  the  quantity  of  effusion.  The 
distension  of  the  abdominal  walls  by  the  liquid,  and  its  weight,  occasion 
more  or  less  inconvenience.  The  functions  of  the  abdominal  organs — 
stomach,  liver,  kidneys — are  impaired  by  compression.  Pressure  on  the 
veins  within  the  abdomen  gives  rise  to,  or  increases,  oedema  in  the  lower 
extremities.  The  movements  of  the  diaphragm  are  restrained  or  arrested, 
breathing  being  carried  on  by  the  costal  muscles,  and,  if  the  accumulation 
be  very  large,  the  capacity  of  the  chest  is  diminished  by  the  upward  pres- 
sure, and  the  embarrassment  of  respiration  may  be  sufficient  to  destroy 
life.  The  appetite  is  usually  more  or  less  impaired.  A  sense  of  fulness 
is  frequently  felt  after  taking  food  in  moderate  quantity.  Vomiting  and 
diarrhoea  are  occasional  symptoms.  Haematemesis  occurs  in  a  certain 
proportion  of  cases. 

Enlargement  of  the  superficial  veins  on  the  anterior  aspect  of  the  trunk 
is  a  consequence  of  a  portion  of  the  blood  from  the  portal  vein  passing 
into  the  systemic  venous  ^system  through  anastomosing  branches.  The 

1  Clinical  Treatise  on  Diseases  of  the  Liver.     Sydenham  edition,  vol.  ii.  p.  884. 

1  For  clinical  facts  on  which  these  and  other  statements  are  based,  vide  paper  by 
the  author  entitled  Clinical  Report  on  Hydro- Peritoneum,  baaed  on  an  Analysis  of 
forty-six  Cases,  American  Journal  of  Medical  Sciences,  April,  1863. 
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superficial  veins  of  the  abdomen  in  some  cases,  of  the  chest  in  other  cases, 
and  sometimes  in  both  situations,  become  more  or  less  dilated,  presenting 
a  varicose  appearance.  Hernial  protrusions  at  the  umbilicus  and  in  other 
situations  are  occasionally  produced. 

(Edema  of  the  lower  extremities  is  a  pretty  constant  symptom,  the 
amount  of  oedema  varying  much  in  different  cases.  The  limbs,  scrotum, 
and  penis  sometimes  become  enormously  swollen.  Some  oedema  of  the 
lower  limbs  preceded  the  enlargement  of  the  abdomen  in  one-half  of  the 
cases  (21),  among  those  analyzed  by  me,  the  histories  of  which  contained 
information  on  this  point.  An  examination  of  these  cases  disproved  a 
statement  which  has  been  made  with  respect  to  the  significance  of  oedema 
of  the  lower  extremities  preceding  the  abdominal  dropsy,  viz.,  that  it 
denotes  disease  of  either  the  heart  or  kidneys.1  (Edema  of  the  face  and 
upper  extremities  does  not  belong  to  the  clinical  history  of  hydro-peri- 
toneum. If  present,  it  denotes  coexisting  renal  or  cardiac  disease.  In 
the  progress  of  the  affection,  emaciation  and  pallor  become  marked.  The 
attenuation  of  the  upper  part  of  the  body,  the  distended  abdomen  and  the 
cedematous  lower  extremities,  combine  to  render  the  appearance  highly 
characteristic  of  the  affection.  Cholaemia  or  icterus  is  occasionally  pre- 
sent ;  it  occurred  in  Y  of  the  46  cases  which  I  have  analyzed. 

Febrile  movement  does  not  attend  the  progress  of  this  affection.  The 
pulse  may  be  more  or  less  increased  in  frequency  and  proportionately 
feeble,  or  it  is  more  or  less  enfeebled  without  acceleration.  The  urine  is 
frequently  scanty.  Purpurine  may  be  present  in  the  urine,  giving  rise  to 
an  appearance  of  haematuria.  The  mind  is  usually  intact,  but,  in  a  certain 
proportion  of  cases,  toward  the  close  of  life,  delirium,  convulsions,  and 
coma  occur.  These  symptoms  may  be  due  to  uraemia  or  to  retention  in 
the  blood  of  the  excrementitious  principles  of  the  bile  (cholesteraemia). 

The  mode  of  dying,  in  the  great  majority  of  cases,  is  by  slow  asthenia. 
A  rapid  and  large  accumulation  of  liquid  may  destroy  life  by  interference 
with  respiration ;  and  apnoea  and  asthenia  are  combined  when  coma  pre- 
cedes death. 

The  prognosis  in  most  cases  is  extremely  unfavorable.  The  cases  in 
which  a  permanent  recovery  takes  place  are  very  few.  The  morbid  con- 
ditions on  which  the  affection  is  dependent  are  generally  incurable,  and 
lead  to  its  return,  sooner  or  later,  in  most  of  the  cases  in  which  the  dropsy 
disappears  or  is  removed.  The  duration  of  the  affection  is  variable.  In 
the  fatal  cases  of  those  which  I  have  analyzed,  the  duration  varied  from 
six  weeks  to  seventeen  months,  the  average  duration  being  about  five 
months. 

The  diagnosis  of  hydro-peritoneum  is  generally  made  without  difficulty, 
yet  there  is  a  liability  to  errors  which  may  lead  to  serious  results.  A 
distended  bladder  has  been  punctured,  the  case  being  supposed  to  be  one 
of  peritoneal  dropsy.  It  is  said  that  John  Hunter  committed  this  unfor- 
tunate mistake.  On  careful  examination,  the  tumor  formed  by  the  dis- 
tended bladder  may  generally  be  felt  through  the  abdominal  walls ;  but 
the  introduction  of  the  catheter  is  the  diagnostic  test.  My  colleague, 
Prof.  Sayre,  was  called  upon  to  puncture  the  abdomen  in  a  case  supposed 
to  be  one  of  dropsy.  He  was  struck  at  once  with  the  unusual  appearance 
of  the  abdomen,  which  projected  notably  in  front  and  was  contracted  at 
the  sides.  A  little  milky  liquid  was  withdrawn  by  introducing  the  ca- 
theter and  employing  suction  by  means  of  an  India-rubber  bag.  Death 
taking  place,  with  the  symptoms  of  uraemia,  it  was  found,  after  death, 

'  Vide  Report,  op.  cit. 
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that  the  case  was  one  of  sacculated  bladder,  the  saccular  appendage  being 
situated  above  and  measuring  twenty-eight  inches  in  circumference.  Preg- 
nancy, the  liquor  amuii  being  unusually  abundant,  has  been  mistaken  for 
dropsy,  and  the  uterus  punctured.  Careful  examination  through  the  ab- 
dominal walls  and  per  vaginam,  together  with  auscultation  of  the  abdo- 
men, should  prevent  this  error.  Great  corpulency  has  led  to  error  and 
the  operation  of  paracentesis,  as  in  the  famous  case  of  "  dry  tapping" 
related  in  the  lectures  of  Sir  Astley  Cooper.  Finally,  tympanites,  large 
abdominal  tumors,  and  ovarian  cysts  are  to  be  discriminated  from  peri- 
toneal dropsy. 

The  enlargement  of  the  abdomen  from  dropsy  commences  at  the  lower 
part,  and,  if  the  abdomen  be  not  largely  distended,  it  is  more  marked 
below  than  above  when  the  patient  stands  or  sits.  The  enlargement  on 
both  sides  is  equal ;  the  abdomen  is  symmetrical.  If  the  patient  lie  upon 
either  side,  the  weight  of  the  liquid  causes  the  depending  side  to  sag. 
Percussion  on  one  side,  the  open  palm  being  placed  on  the  opposite  side, 
frequently  causes  a  characteristic  shock,  called  the  sense  of  fluctuation. 
Sometimes  this  sensation  is  more  appreciable  when  the  palm  is  placed  near 
the  point  at  which  the  percussion  is  made.  The  former  method  of  percus- 
sion gives  rise  to  what  is  called  diametrical  and  the  latter  to  peripheral  fluc- 
tuation. But  a  more  satisfactory  application  of  percussion  is  to  compare 
the  results  when  the  patient  is  placed  in  different  positions.  Percussing 
first  in  the  sitting  or  standing  posture,  tympanitic  resonance,  from  intestinal 
gas  contained  in  the  intestines  floating  upon  the  liquid,  is  usually  found 
at  the  upper  part  of  the  abdomen,  extending  below  for  a  greater  or  less 
distance,  and  flatness  from  this  point  to  the  pubis.  Placing  now  the  pa- 
tient on  the  back,  the  change  in  the  relative  situation  of  the  liquid  and 
intestines  is  shown  by  the  greater  extension  of  the  tympanitic  resonance 
toward  the  pubis.  Similar  proof  of  the  presence  of  liquid  is  obtained  by 
percussing  upon  one  side  of  the  abdomen  successively  when  the  body  is 
inclined  to  that  and  the  opposite  side.  The  exceptional  cases  in  which 
this  test  afforded  by  percussion  is  not  available  are  those  in  which  the  in- 
testines are  fixed  by  morbid  adhesions.  This  is  rare  in  cases  of  a  purely 
dropsical  affection.  The  several  affections  simulating  dropsy  which  have 
been  named  may  generally  be  excluded  by  the  application  of  percussion 
as  just  described.  Ovarian  cysts  of  sufficient  size  to  distend  the  whole 
abdomen  are  the  most  likely  to  be  confounded  with  hydro-peritoneum. 
These  are  generally,  however,  distinguishable  by  the  appreciation  of  the 
C}rst  through  the  abdominal  walls,  the  existence  of  a  tumor  on  one  side 
before  it  extended  to  the  whole  of  the  abdomen,  the  absence  of  symmetry 
in  the  enlargement  of  the  two  sides,  together  with  the  want  of  evidence  of 
the  presence  of  liquid  in  the  peritoneal  sac  afforded  by  percussion  when 
the  body  is  placed  in  different  positions. 

The  treatment  of  hydro-peritoneum  relates,  first,  to  the  dropsical  effu- 
sion, and,  second,  to  the  morbid  conditions  on  which  the  effusion  depends. 
As  regards  the  dropsical  effusion,  the  object  is  to  effect  its  removal  or 
diminution.  For  this  object,  medicinal  and  surgical  measures  may  be 
employed.  The  medicinal  means  consist  of  remedies  to  eliminate  water 
from  the  blood,  and  thereby  induce  absorption  of  the  effused  liquid.  The 
elimination  of  water  from  the  blood  is  to  be  accomplished  by  diuretics 
and  hydragogue  cathartics.  Diuretics,  in  most  cases,  effect  but  little.  It 
is  diilicult  generally  to  obtain  much  diuretic  effect  from  any  of  the  reme- 
dies of  this  class,  the  difficulty  arising  from  the  slowness  with  which  the 
remedies  enter  the  general  circulation,  OAving  to  the  fact  that  the  morbid 
conditions  giving  rise  to  the  dropsy  usually  involve  obstruction  to  the 
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portal  circulation.  Of  13  cases  treated  with  diuretic  remedies,  in  8  no 
effect  upon  the  dropsy  was  produced ;  in  5  more  or  less  diminution  of  the 
dropsy  followed,  but  in  only  2  cases  was  the  improvement  marked  and 
progressive.  Little  dependence,  therefore,  is  to  be  placed  on  diuretics, 
but  inasmuch  as,  if  properly  prescribed,  they  do  not  cause  much  disorder 
or  prostration,  they  should  be  fairly  tried.  The  saline  and  vegetable  diu- 
retics may  be  given  in  succession,  and  a  diuretic  effect  is  more  apt  to  be 
produced  if  several  are  employed  at  the  same  time. 

Hydragogue  cathartics  act  more  efficiently  than  diuretics  ;  but  clinical 
observation  does  not  furnish  much  evidence  of  success  from  their  use.  Of 
the  different  hydragogues,  elaterium  is  the  most  reliable.  I  am  accustomed 
to  prescribe  this  remedy  in  doses  of  a  quarter  of  a  grain  repeated  at  short 
intervals  until  abundant  liquid  evacuations  are  produced.  Afterward  the 
doses  may  be  repeated  according  to  circumstances.  Of  1 T  cases  in  which 
this  remedy  was  employed,  in  9  no  appreciable  benefit  followed ;  of  the  re- 
maining 8  cases,  in  one  case  only  was  the  dropsy  removed,  in  the  other 
cases  more  or  less  diminution  taking  place.  In  all  the  effect  was  only 
temporary.  Owing  to  the  disturbance  and  prostration  caused  by  the  pro- 
longed use  of  hydragogues,  they  are  liable  to  do  harm,  and  should  not 
enter  largely  into  the  treatment. 

The  apocynum  cannabinum,  or  Indian  hemp  indigenous  in  this  country, 
is  considered  by  some  an  efficient  hydragogue  in  this  form  of  dropsy. 
From  some  trial  of  this  remedy  in  Bellevue  Hospital,  I  have  been  led  to 
think  it  is  less  reliable  than  the  elaterium.  The  decoction  of  the  root  may 
be  employed,  or  the  extract. 

It  is  important  to  bear  in  mind  that,  in  order  to  secure  the  desired  effect 
of  diuretics  or  hydragogue  cathartics  upon  the  dropsy,  the  ingestion  of 
liquids  is  to  be  restricted,  the  patient  drinking  no  more  than  the  wants  of 
the  body  require. 

The  surgical  method  of  effecting  the  removal  of  the  liquid  is  tapping. 
With  respect  to  this  operation,  the  views  generally  held  are,  that  it  is  to 
be  resorted  to  only  when  the  abdominal  distension  occasions  great  dis- 
tress or  danger,  and  not  until  the  indirect  means  have  been  thoroughly 
tried ;  that  the  dropsy  generally  increases  more  rapidly  after  the  opera- 
tion, and  that  the  operation  involves  danger  if  the  system  be  much  pros- 
trated. I  have  been  led  to  think  that  these  views  are  erroneous.  Tap- 
ping effects  promptly,  without  perturbation  and  without  impairing  the 
vital  powers,  the  object  for  which  diuretics  and  cathartics  are  employed, 
measures  generally  ineffectual,  disturbing  the  digestive  functions,  and  en- 
feebling the  powers  of  life.  The  operation  is  a  trivial  one,  involving  little 
risk  of  accidents  or  of  peritoneal  inflammation.  A  patient  came  under  my 
observation  at  the  Long  Island  College  Hospital,  who  had  repeatedly  tapped 
himself,  using,  as  a  trocar,  a  blade  of  a  pair  of  scissors,  and  a  piece  of  an 
ordinary  clay  pipe-stem  as  a  canula.  There  is  no  danger  from  increased 
rapidity  of  effusion  directly  after  the  operation.  The  patient  is  spared, 
not  only  the  inconvenience  and  distress,  but  the  permanent  injury  caused 
by  the  prolonged  pressure  of  the  liquid  upon  the  abdominal  and  thoracic 
viscera,  and  he  is  in  a  condition  more  favorable  for  other  remedies  than 
those  which  have  special  reference  to  the  removal  or  diminution  of  the 
dropsy.  Clinical  experience  shows  that,  in  some  cases,  even  when  the 
dropsy  is  dependent  on  cirrhosis,  the  liquid  does  not  accumulate  for  weeks 
or  months  after  the  operation.  In  a  case  which  has  come  under  my  no- 
tice, after  two  tappings,  there  was  no  reaccumulation  for  six  years.  In 
another  case  which  I  saw  in  July,  1865,  with  my  colleague  Prof.  J.  C. 
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Hutchison,  and  with  Dr.  Farnhara,  of  New  York,  the  patient,  a  female 
snim-uliat.  advanced  in  life  and  feeble,  was  tapped,  and,  after  the  with- 
drawal of  a  large  amount  of  liquid,  a  tumor  was  felt  just  below  the  epigas- 
trium. The  abdomen  refilled  in  a  short  time,  and  tapping  was  again  em- 
ployed. Since  the  second  tapping  the  dropsy  has  not  returned,  nearly  a 
y.-a'r  having  elapsed,  although  the  tumor  has  increased  in  size.  In  this 
case  there  was  no  ground  for  suspecting  cirrhosis  of  the  liver.  It  seems 
to  me  judicious  to  resort  to  tapping  as  soon  as  the  accumulation  of  liquid 
is  sufficient  to  occasion  much  inconvenience,  adopting  this  direct  method 
in  Ik-ii  of  the  indirect  means,  provided  the  latter  do  not  prove  immediately 
efficacious,  and  repeating  the  operation  whenever  the  abdomen  becomes 
again  distended.  These  views  are  based  on  the  results  of  tapping  in  20 
cases  under  my  observation,  the  operation  in  these  cases  being  performed 
but  once  in  1 1  cases,  and  in  the  remaining  9  cases  being  repeated  from 
three  to  thirty  times.1  The  conclusions  drawn  from  the  facts  contained  in 
the  histories  of  these  cases  are  as  follows:  1.  Tapping  may  be  resorted  to 
as  a  palliative  measure,  when  the  condition  of  the  patient  is  such  that  only 
temporary  relief  is  to  be  expected.  2.  In  a  certain  proportion  of  cases  the 
dropsy  returns  more  or  less  quickly,  and  it  may  be  necessary  to  repeat 
the  operation  many  times.  The  repetitions,  however,  are  innocuous. 
This  was  illustrated  in  one  case  in  which  it  was  performed  thirty  times 
in  18  months.  3.  In  some  cases  the  dropsy  does  not  return  for  a  conside- 
rable and  even  a  long  period.  That  it  will  prove  a  curative  measure  is 
not  to  be  expected  in  the  vast  majority  of  cases. 

The  dropsical  collection  is  sometimes  discharged  spontaneously,  the 
walls  of  the  abdomen  becoming  attenuated  by  distension,  and  rupture 
taking  place.  The  perforation,  in  these  cases,  is  most  likely  to  occur  at 
the  umbilicus  or  at  some  point  at  the  median  line.  In  a  case  at  Bellevue 
Hospital,  a  protrusion  of  a  cyst-like  tumor  took  place  at  the  umbilicus, 
which,  after  attaining  to  a  large  size,  burst,  and  the  contents  of  the  peri- 
toneal sac  were  discharged  through  the  opening.  This  patient  is  now  under 
my  observation,  four  months  after  the  spontaneous  discharge  took  place, 
and  the  dropsical  effusion  has  not  yet  returned. 

The  treatment  relating  to  the  morbid  conditions  on  which  the  dropsy 
depends  embraces,  in  the  first  place,  measures  to  prevent  an  increase  of 
the  incurable  lesion  which  exists  in  the  great  majority  of  cases,  viz.,  cir- 
rhosis of  the  liver.  It  will  be  seen,  when  we  come  to  consider  this  lesion, 
that  it  is  generally  caused  by  spirit-drinking.  Change  of  habits,  as  regards 
the  use  of  spirits,  is,  therefore,  the  most  important  of  the  measures  coming 
under  this  head.  In  the  second  place,  certain  accessory  or  co-operating 
causative  conditions  may  be  removed,  causes  which  act  by  impoverishing 
the  blood  and  impairing  the  forces  which  carry  on  the  circulation.  This 
part  of  the  treatment  embraces  tonic  medication  with  nutritious  diet,  and 
other  measures  to  strengthen  and  invigorate  the  system.  Well-directed 
treatment  for  this  end,  although  rarely  curative,  will  often  do  much  to 
prolong  life,  and  to  secure  as  much  improvement  of  health  as  is  compati- 
ble with  existing  structural  lesions. 

Scarification  of  the  genital  organs,  when  these  become  greatly  oedema- 
tous,  is  apt  to  lead  to  gangrene  and  sloughing.  This  has  occurred  in  three 
cases  under  my  observation. 

1  For  details  of  these  cases,  vide  Clinical  Report,  op.  cit.,  from  which  the  remarks 
on  tapping  are  borrowed.     During  the  period  from  the  publication  of  the  first  to 
the  fourth  edition  of  this  work  (six  years),  I  have  observed  many  cases  which 
exemplify  the  correctness  of  the  practical  views  presented  in  the  text. 
35 
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Mechanical  compression  of  the  abdomen,  after  tapping,  by  means  of  a 
swathe  or  a  laced  supporter,  is  a  measure  of  importance,  as  not  only 
affording  comfort,  but  tending  to  prevent  a  renewal  of  the  dropsical 
effusion. 


CHAPTER  XI. 

DISEASES  AFFECTING  THE  SOLID  VISCERA  OF  THE  ABDOMEN. 

Acute  Diffuse  Hepatitis— Anatomical  Characters— Clinical  History— Pathological  Character- 
Causation— Diagnosis— Prognosis— Treatment.  Circumscribed  Suppurative  Hepatitis.  Sup- 
purative  Portal  Phlebitis.  Cirrhosis  of  the  Liver. 

OF  the  affections  of  the  solid  abdominal  viscera,  the  greater  number  by 
far,  and  the  more  important,  are  seated  in  the  liver.  These  will  be 
considered,  and  afterward  the  affections  of  the  spleen  and  pancreas.  I 
shall  first  consider  the  hepatic  diseases  which  are  undoubtedly  inflamma- 
tory ;  next  structural  lesions  of  the  liver ;  and,  lastly,  functional  affec- 
tions of  this  organ.  Acute  inflammation  of  the  liver,  or  hepatitis,  is 
presented  in  two  forms,  viz.,  diffuse  hepatitis,  that  is,  the  inflammation 
extending  over  the  whole  or  greater  part  of  the  organ,  and  circumscribed, 
suppurative  hepatitis  or  hepatic  abscess.  These  two  forms  claim  separate 
consideration.  Suppurative  inflammation  of  the  portal  vein,  portal  phle- 
bitis, will  be  considered  in  this  connection.  Subacute  or  chronic  hepatitis 
is  generally  supposed  to  be  the  essential  pathological  condition  leading  to 
the  structural  lesion  known  as  cirrhosis  of  the  liver.  Aside  from  the 
latter,  we  have  no  precise  clinical  knowledge  of  subacute  or  chronic  hepa- 
titis. Congestion  of  the  liver,  which  some  authors  recognize  as  a  distinct 
affection,  will  be  noticed  among  the  functional  affections  of  this  organ 
(vide  chapter  xiii.)  and,  also,  as  an  incidental  element  in  treating  of  differ- 
ent affections.  The  first  disease  to  be  considered  is  acute  diffuse  hepa- 
titis, called  by  some  authors  parenchymatous  hepatitis.  In  view  of  the 
extreme  infrequency  of  this  disease,  save  in  tropical  climates,  and  the 
deficiency  of  exact  information  respecting  it,  in  the  present  state  of  knowl- 
edge, a  brief  space  only  will  be  devoted  to  its  consideration. 

Acute  Diffuse  Hepatitis. 

Of  the  rare  affections,  in  the  cold  and  temperate  zones,  this  is  one  of 
the  rarest.  It  is  said  to  be  not  infrequent  in  tropical  climates,  but  in  the 
latter,  inflammation  of  the  liver  is  oftener  circumscribed  than  diffuse. 
The  inflammation  in  this  affection  is  seated  in  the  perenchyma  of  the 
liver.  Inflammation  of  the  portion  of  serous  membrane  which  invests 
the  liver,  called  peri-hepatitis,  has  been  noticed  under  the  head  of  partial 
peritonitis. 

ANATOMICAL  CHARACTER — Pathologists  are  not  agreed  respecting  the 
morbid  changes,  apparent  after  death,  which  denote  this  disease.  Mere 
hyperaemia  or  congestion  is  not  adequate  evidence  that  inflammation  has 
existed.  The  same  statement  is  to  be  made  concerning  simple  softening 
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of  the  hepatic  parenchyma.  Both,  doubtless,  are  effects  of  inflammation, 
but  both  may  be  non-inflammatory.  A  fibrinous  exudation  is  an  effect  of 
inflammation  here  as  in  other  parenchymatous  structures.  This  exudation 
takes  place  at  the  peripheral  portions  of  the  hepatic  lobules.  The  organ  is 
also  infiltrated  with  a  sero-albiiminous  liquid  which  escapes  freely  from  cut 
surfaces.  The  presence  of  exudation  and  serous  infiltration  occasions,  at 
first,  more  or  less  enlargement  of  the  organ,  but  the  atrophy  induced  by 
the  pressure  of  the  morbid  deposit  may  lead  to  subsequent  diminution  of 
volume.  The  peritoneal  covering  participates  in  the  inflammation,  like 
the  pleura  in  pnenmonitis,  and  the  surface  becomes  opaque  and  roughened. 
The  parenchyma  is  more  friable  than  in  its  healthy  condition.  Microscopi- 
cal examination  shows  destruction  of  the  liver  cells.  Subseqiiently,  piw 
may  be  formed,  and  the  structure  of  the  organ  may  be  more  or  less  broken 
down  or  destroyed.  The  pus  may  be  collected  in  abscesses  varying  in 
number  and  size,  and  in  some  cases  the  appearance  of  the  purulent  col- 
lections shows  that  several  abscesses,  at  first  distinct,  have  coalesced. 
The  abscesses  are  generally  lined  with  a  pyogenic  membrane,  but  some- 
times this  is  wanting.  The  pus  is  generally  of  the  kind  called  laudable, 
but  is  sometimes  sanious  and  offensive.  Gangrene  has  been  observed, 
but  is  exceedingly  rare.  In  favorable  cases,  the  exudation  and  effused 
serum  are  absorbed  without  leading  to  the  formation  of  pus  and  destruc- 
tion of  the  parenchymatous  structure.  Death  may  take  place,  on  the 
other  hand,  before  the  latter  results  take  place.  In  a  fatal  case,  which 
has  fallen  under  my  observation,  the  gross  characters  consisted  of  a  con- 
siderable increase  of  the  size  of  the  organ  from  exudation  and  effusion, 
the  enlargement  having  taken  place,  as  shown  by  physical  examinations, 
after  the  date  of  the  attack.  In  this  case  there  was  no  breaking  down  of 
the  tissues  nor  production  of  pus,  the  life  of  the  patient  not  being  suffi- 
ciently prolonged  for  these  effects.  In  another  case  the  liver  was  much 
enlarged,  weighing  eight  pounds,  and  in  portions,  which  were  estimated 
to  be  about  three-fifths  of  the  organ,  the  structure  was  broken  down  and 
mixed  with  bloody  serum  and  purulent  matter.  The  peritoneal  covering 
was  coated  with  lymph. 

The  changes  belonging  to  the  condition  called  acute  or  yellow  atrophy 
of  the  liver  are  attributed  by  Bright,  Frerichs,  and  others,  to  acute  diffuse 
inflammation.  The  correctness  of  this  view,  however,  is  questionable. 
This  condition  will  be  noticed  hi  connection  with  the  structural  affections 
of  the  liver. 

CLINICAL  HISTORY. — In  describing  this  disease,  writers  have  not  been 
careful  to  distinguish  diffuse  from  circumscribed  inflammation  ;  moreover, 
the  existence  of  the  disease  has  frequentty  been  based  on  morbid  appear- 
ances after  death  which  are  of  a  doubtful  character.  Hence,  it  is  difficult 
to  determine  its  symptomatology  with  as  much  precision  as  is  desirable ; 
its  clinical  histor}'  is  not,  as  yet,  satisfactorily  established. 

The  disease  may  be  ushered  in  by  a  chill  more  or  less  marked,  and  a 
succession  of  chills  sometimes  occurs.  Febrile  movement  follows.  Pain 
in  the  region  of  the  liver  is  usually  felt,  but  not  invariably.  The  pain  is 
sometimes  dull  or  obtuse,  and  sometimes  sharp  or  lancinating.  If  the 
latter  character  be  marked,  it  is  fair  to  infer  that  the  peritoneal  covering 
is  implicated.  Shooting  of  the  pain  into  the  right  shoulder  was  formerly 
considered  a  pretty  constant  symptom,  but  later  observations  appear  to 
show  that  this  is  the  exception  rather  than  the  rule.  More  or  less  ten- 
derness on  pressure  exists  over  the  site  of  the  liver.  As  regards  the 
ee  of  pain  and  tenderness,  there  is  much  variation  in  different  cases. 
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A  sense  of  tension  and  weight  is  frequently  felt  in  the  right  hypochon- 
drium.  Icterus,  or  jaundice,  occurs  in  the  majority  of  cases,  but  is  not 
a  constant  symptom.  The  appetite  is  lost ;  thirst  is  usually  marked  ; 
nausea  and  vomiting  take  place  in  a  certain  proportion  of  cases.  Loose- 
ness of  the  bowels  occurs  in  some  cases,  in  other  cases  the  bowels  are 
constipated,  and  the  two  conditions  may  alternate.  Respiration  is  not 
embarrassed,  as  a  rule,  provided  the  hepatitis  be  not  associated  with  some 
pulmonary  complication.  Considerable  importance  has  been  attached  to 
a  decubitus  on  the  right  side,  with  the  head  raised,  together  with  a  disin- 
clination to  change  the  position  of  the  body,  and  especially  to  lie  on  the 
left  side.  These  points  relating  to  decubitus,  however,  are  not  observed  in 
all  cases.  The  urine,  if  icterus  be  present,  contains  bile.  Albuminuria 
is  a  frequent  symptom.  The  pulse  at  first  may  be  quite  frequent,  and 
afterward  its  frequency  may  diminish,  and  irregularit}-  be  marked.  Ce- 
phalalgia  is  generally  a  symptom  having  more  or  less  prominence.  Som- 
nolency and  delirium  are  apt  to  precede  a  fatal  termination,  but,  in  some 
cases,  the  mental  faculties  remain  intact  to  the  close  of  life. 

PATHOLOGICAL  CHARACTER,. — The  character  of  this  disease  is  essen- 
tially the  same  as  that  of  acute  inflammation  affecting  other  glandular 
organs,  for  example,  the  kidneys  ;  and,  according  to  Frerichs,  the  disease 
is  accompanied  frequently  with  inflammation  of  the  kidneys.  To  compare 
it  with  a  disease  less  rare  than  acute  nephritis,  the  local  events  are  ana- 
logous to  those  in  pneumonitis.  Engorgement  and  exudation  are  the 
primary  events,  as  in  inflammation  of  the  pulmonary  parenchyma ;  if 
resolution  take  place,  the  exudation  is  absorbed,  and  the  hepatic  structure 
remains  intact,  but,  if  the  disease  do  not  pursue  this  favorable  course, 
either  purulent  infiltration  or  the  formation  of  abscesses  ensues,  involving 
more  or  less  destruction  of  tissue,  as  in  the  third  stage  of  pneumonitis. 
It  is  probable  that  the  point  of  departure  for  the  inflammation  in  this 
variety  of  hepatitis  is  in  the  hepatic  cells. 

CAUSATION. — Acute  hepatitis  is  almost  peculiar  to  tropical  climates. 
Its  causation,  therefore,  is  in  some  way  connected  with  climate ;  but  the 
rationale  of  the  climatic  influence  is  not  understood.  Of  the  two  cases 
noticed  under  the  heading  Anatomical  Characters,  in  the  last  the  patient 
was  attacked  on  shipboard  in  a  vessel  from  a  tropical  climate.  The  disease 
rarely  occurs  under  the  age  of  20.  Various  causes  have  been  assigned 
by  different  writers,  such  as  the  abuse  of  alcoholic  stimulants,  the  ex- 
cessive use  of  purgatives,  depressing  emotions  or  great  mental  excitement. 
The  supposed  agency  of  these  and  other  causes  is  by  no  means  established. 
Hepatitis  is  apt  to  accompany  or  follow  dysentery  in  tropical  climates, 
but  the  inflammation,  under  these  circumstances,  is  generally  circum- 
scribed, not  diffuse.  In  the  case  just  referred  to,  in  which  the  patient  was 
from  a  tropical  climate,  the  disease  was  associated  with  dysentery.  Acute 
diffuse  hepatitis  may  be  associated  with  other  affections,  such  as  pneu- 
monitis, pleurititis,  intermittent  fever,  etc.  Contrary  to  the  doctrine 
formerly  held,  viz.,  that  the  inflammation  is  generally  propagated  from 
the  gastro-duodenal  mucous  membrane  to  the  liver,  this  membrane  is 
rarely  inflamed  in  conjunction  with  acute  hepatitis.  The  etiology  of  the 
disease  requires  further  elucidation. 

DIAGNOSIS. — The  diagnosis  is  sufficiently  easy,  provided  all  or  most  of 
the  diagnostic  symptoms  be  present.  Pain  in  the  right  hypochondrium, 
and  tenderness,  with  febrile  movement,  chills,  anorexia,  and  the  occurrence 
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of  jaundice,  render  the  existence  of  the  disease  highly  probable ;  and  if, 
in  addition  to  these  symptoms,  the  liver  be  found  to  undergo  an  enlarge- 
ment not  attributable  to  congestion  from  disease  of  the  heart,  the  diag- 
nosis is  quite  positive.  Enlargement  of  the  liver  is  an  important  point 
in  the  diagnosis,  if  it  be  certain  that  it  has  occurred  after  the  date  of  the 
attack.  But  the  enlargement  may  not,  in  all  cases,  be  sufficient  to  be 
appreciated  by  physical  examination,  and  at  a  late  period  of  the  disr;ise 
the  organ  may  become  diminished  in  volume.  Pain,  tenderness,  and 
icterus  are  not  always  present.  Icterus,  in  the  great  majority  of  ctiscs, 
occurs  independently  of  hepatitis,  and  is,  therefore,  in  itself  no  evidence 
of  the  existence  of  the  latter  disease.  If  the  three  symptoms  just  men- 
tioned be  wanting,  the  disease  is  latent  and  may  readily  be  overlooked. 
Pain  and  tenderness  in  the  region  of  the  liver  may  be  due  to  other  aifec- 
tions,  viz.,  pleuritis,  pneumonitis,  intercostal  neuralgia,  and  muscular 
rheumatism.  The  two  former  of  these  affections  were  formerly,  doubtless, 
not  infrequently  confounded  with  hepatitis ;  but,  with  our  present  knowl- 
edge of  physical  signs,  they  are  readily  excluded.  It  is,  however,  to  be 
borne  in  mind  that  they  may  coexist  with  hepatitis.  Intercostal  neuralgia 
has  its  diagnostic  criterion,  which  has  been  considered,  and  this  affection, 
therefore,  is  easily  excluded.  Muscular  rheumatism  is  not  likely  to  be 
limited  to  the  site  of  the  liver ;  careful  examination  will  suffice  to  show 
that  the  pain  and  tenderness  are  in  the  walls  of  the  abdomen,  and  this, 
with  the  absence  of  icterus  and  enlargement  of  the  liver,  renders  the  dis- 
crimination not  difficult.  A  friction  murmur,  caused  by  the  rubbing 
together  of  the  peritoneal  surfaces,  when  these  are  covered  with  lymph, 
is  sometimes  observed  over  the  site  of  the  liver.  This  physical  sign  was 
well  marked  in  one  of  the  cases  under  my  observation,  to  which  reference 
has  been  made. 

In  our  climate,  the  great  infrequency  of  acute  hepatitis  is  to  be  taken 
into  account  in  the  diagnosis.  In  view  of  its  infrequency,  evidence  of  the 
existence  of  the  disease,  which,  in  a  tropical  climate,  should  be  deemed 
sufficient,  may  seem  insufficient  for  a  positive  diagnosis.  Hence,  in  a  tropi- 
cal climate,  the  liability  to  error  in  diagnosis  is  perhaps  in  deciding  that 
the  disease  exists  on  insufficient  grounds  ;  whereas,  in  a  cold  or  temperate 
climate,  the  error  most  likely  to  occur  is  failure  to  recognize  it  when 
present. 

PROGNOSIS — Acute  diffuse  hepatitis  is  a  disease  attended  with  much 
danger.  Data  for  determining  the  death-rate  in  this  disease  are  wanting  ; 
but  a  fatal  termination  is  undoubtedly  the  rule  if  the  disease  proceed  to 
the  stage  of  suppuration.  The  fatality  is  increased  by  the  frequent  asso- 
ciation of  other  diseases.  The  course  of  the  disease  is  usually  rapid.  Its 
duration  generally  is  not  beyond  three  weeks.  Life,  however,  in  some 
cases,  is  prolonged  for  a  much  longer  period  ;  and  if  recovery  take  place 
after  the  formation  of  abscesses,  the  convalescence  is  apt  to  be  tedious. 
If  abscesses  form,  and  life  be  sufficiently  prolonged,  the  pus  is  liable  to  be 
discharged  in  different  directions,  viz.,  through  the  abdominal  or  chest- 
walls,  into  the  colon,  stomach,  peritoneal  cavity,  etc.  As  regards  the 
prospect  of  recovery,  much  will  depend  on  the  direction  in  which  the  pus 
is  disdnrgi'd.  This  topic  will  be  considered  under  the  head  of  circum- 
scribed hepatitis  or  hepatic  abscess. 

TRKATMENT. — This  disease  is  to  be  treated  on  the  general  principles 
applicable  to  the  treatment  of  other  inflammations.  Bloodletting,  local 
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or  general,  is  to  be  employed,  or  not,  according  to  the  circumstances  which 
either  indicate  or  contra-indicate  this  remedy  in  inflammatory  affections 
generally.  Revulsive  applications  over  the  affected  organ,  such  as  sina- 
pisms, dry  cups,  and  stimulating  liniments,  are,  to  a  certain  extent  use- 
ful ;  but  counter-irritation  by  means  of  blisters,  or  other  severe  applications 
is  of  doubtful  propriety.  Opium  is  indicated  in  proportion  to  the  amount 
of  pain  and  constitutional  irritation.  Mercury  has  been  supposed  to  be 
specially  adapted  to  the  treatment  of  all  hepatic  diseases.  There  are  no 
reasons,  however,  for  its  application  to  this  more  than  to  other  acute  in- 
flammations. Whatever  usefulness  it  may  have,  here  as  in  other  inflam- 
matory affections,  consists  in  a  so-called  antiplastic  and  a  sorbefacient 
influence.  In  so  far  as  it  may  tend  to  increase  the  secretory  action  of  the 
liver,  its  action  is  probably  unfavorable  ;  but  the  doctrine  so  long  held, 
that  mercury  increases  the  secretion  of  bile,  is,  to  say  the  least,  open  to 
much  distrust.  Of  doubtful  propriety  in  all  cases  if  carried  to  the  extent 
of  inducing  mercurialization,  it  cannot  fail  to  be  injurious  in  patients 
anaemic  or  with  enfeebled,  broken-down  constitutions.  Inasmuch  as  the 
danger  lies  especially  in  suppuration,  tonic  remedies  and  a  nutritious  diet 
are  indicated  early  in  the  disease  ;  and,  when  suppuration  has  taken  place, 
the  reliance  must  be  on  the  constitution  of  the  patient,  aided  by  efficient 
supporting  measures. 

Circumscribed  Suppurative  Hepatitis,  or  Abscess  of  the 

Liver. 

Tn  this  variety  of  hepatitis  the  inflammation  is  limited  either  to  a  cir- 
cumscribed portion  of  the  parenchyma  of  the  liver  or  to  several  distinct 
portions.  Clinically,  the  existence  of  this  variety  of  the  disease  is  gene- 
rally not  known  until  suppuration  has  taken  place,  and  an  abscess  is  ascer- 
tained, either  by  manual  exploration  or  by  the  escape  of  the  pus  from  some 
outlet  into  which  it  is  discharged.  Practically,  therefore,  it  suffices  to 
consider  circumscribed  hepatitis  under  the  head  of  hepatic  abscess.  The 
formation  of  pus  within  the  liver,  in  the  cases  in  which  the  veins  of  the 
liver  have  been  supposed  to  be  the  seat  of  inflammation,  differs,  in  certain 
respects,  from  suppuration  in  cases  of  ordinary  circumscribed  hepatitis, 
and  will  be  considered  imder  the  head  of  portal  phlebitis. 

In  the  majority  of  cases  a  single  abscess  only  is  formed,  but  in  some 
cases  there  are  two  or  three,  and  rarely  more  than  three.  The  size  of  the 
abscess  varies  much  in  different  cases.  It  is  usually  of  considerable,  and 
not  infrequently  of  large  size.  In  a  case  under  my  observation,  five  and 
a  half  quarts  were  at  once  6Aracuated  by  an  opening  made  through  the 
thoracic  walls.  After  a  profuse  purulent  discharge  for  several  months,  this 
patient  recovered,  resumed  the  occupation  of  a  hack-driver,  and  two  years 
afterward  was  in  robust  health.  A  case  came  under  the  observation  of 
Dr.  J.  R.  Lothrop,  at  Rainsford  Island  Hospital,  in  which  an  abscess  was 
found  to  contain,  after  death,  eighteen  pints  of  pus,  the  entire  organ,  except 
the  left  lobe,  being  transformed  into  a  mere  sac.  The  abscess  may  be  situ- 
ated at  any  part  of  the  gland.  It  is  much  oftener  seated  in  the  right  than 
in  the  left  lobe,  and  oftenest  at  the  posterior  portion  of  the  right  lobe.  It 
may  be  superficially  or  deeply  seated.  The  purulent  matter  from  an  hepatic 
abscess  may  not  differ  in  its  characters  from  ordinary  pus,  but  frequently 
it  contains  more  or  less  of  the  detritus  of  the  hepatic  tissue,  and  it  some- 
times contains  bile.  The  walls  of  the  abscess  at  first  consist  of  the  exposed 
hepatic  tissue,  but,  after  a  time,  a  cyst  is  formed  which  increases  in  thick- 
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ness  and  firmness  with  age.     The  walls  of  the  abscess  occasionally  become 


It  is  doubtful  whether  a  considerable  collection  of  pus  within  the  liver 
IK-  ever  completely  absorbed.  It  may  remain  in  an  indolent,  latent  condi- 
tion for  an  indefinite  period,  but,  sooner  or  later,  if  life  continue,  the  pus 
makes  its  way,  as  in  other  abscesses,  in  the  direction  in  which  the  pressure 
Ls  K'ust,  and  is  at  length  discharged  into  some  cavity,  canal,  or  outlet. 

In  the  larger  proportion  of  cases,  the  evacuation  is  through  the  thoracic 
or  abdominal  parietes.  When  it  takes  this  direction,  a  fluctuating  tumor, 
after  a  time,  makes  its  appearance  upon  the  surface,  caused  by  the  accu- 
mulation of  the  pus  beneath  the  integument.  The  tumor,  if  left  to  itself, 
increases,  becomes  pointed,  the  skin  becomes  reddened,  and  finally  the 
discharge  is  effected  by  ulceration.  The  most  frequent  situation  of  the 
tumor  is  below  the  ensiform  cartilage,  but  it  may  appear  at  any  point  over 
the  site  of  the  liver.  Sometimes  the  pus  burrows  beneath  the  integument, 
and  the  tumor  is  situated  at  a  greater  or  less  distance  from  the  liver.  It 
has  been  observed  as  high  as  the  axilla,  and  below  on  the  inner  side  of  the 
thigh  ;  in  the  latter  case  it  is  liable  to  be  mistaken  for  lumbar  abscess.  Of 
course,  partial  peritonitis  and  adhesion  over  the  circumscribed  space  occu- 
pied by  the  abscess  are  essential  in  order  that  the  pus  may  be  discharged 
externally.  This  conservative  provision  does  not  always  precede  the  open- 
ing of  the  abscess,  and  then  the  contents  are  discharged  into  the  peritoneal 
cavity  ;  peritonitis  is  at  once  developed,  and,  under  these  circumstances, 
death  speedily  follows.  The  direction,  next  in  frequency,  which  the  pus 
takes  is  through  the  diaphragm  into  the  chest.  Partial  peritonitis  precedes 
the  perforation  of  the  diaphragm,  and  partial  pleuritis  ensues,  frequently 
limited  to  a  small  space,  preventing  evacuation  into  the  pleural  cavity. 
Occasionally,  however,  the  latter  conservative  provision  does  not  take 
place,  and  the  pus,  discharged  into  the  pleural  cavity,  at  once  causes  gene- 
ral pleuritis.  If  this  be  prevented  by  adhesion  around  the  opening  through 
the  diaphragm,  the  lung  becomes  perforated,  and  the  evacuation  is  into  the 
bronchial  tubes,  the  pus  being  discharged  by  expectoration.  The  abscess 
is  sometimes  evacuated  into  the  pleural  cavity,  and  afterward  perforation 
of  the  lung  takes  place,  and  the  pus  is  expectorated.  Other  less  frequent 
directions  in  which  the  pus  is  discharged  are  the  following  :  Into  the  colon, 
stomach,  or  duodenum,  the  pus  being  then  discharged  by  vomiting  or 
stool  ;  into  the  pericardium,  followed,  of  course,  by  instant  death  ;  into  the 
pelvis  of  the  right  kidney,  the  pus  discharged  with  the  urine  ;  into  a  hepatic 
vein,  or  the  vena  cava,  giving  rise  to  purulent  infection  of  the  blood  ;  into 
the  gall-bladder  or  biliary  ducts,  and  thus,  if  there  be  no  obstruction,  the 
pus  finding  its  way  into  the  duodenum.1  In  a  case  which  came  under  my 
observation  at  Bellevue  Hospital,  an  abscess  pointed  externally  and  was 
opened  ;  subsequently  perforation  of  the  stomach  took  place,  and  liquids 
ingested  escaped  through  the  external  opening,  the  patient  dying  from 
inanition. 

The  clinical  history  of  hepatic  abscess  is  obscure.  The  symptoms  rarely 
point  distinctly  to  this  affection.  Pain  exists  if  the  hepatitis  be  near  the 
surface  of  the  liver,  and  whenever  partial  peritonitis  ensues,  but,  even 
then,  pain  is  not  always  a  prominent  symptom,  and,  if  the  inflammation 
be  deep-seated,  there  may  be  no  pain.  Pain  is  felt  in  the  right  shoulder 

1  For  statistics  showing  Ihe  relative  frequency  of  the  evacuation  of  hepatic  ab- 
scesses in  these  different  directions,  and  other  details,  the  reader  is  referred  to  A 
Clinical  Treatise  on  Diseases  of  the  Liver,  by  Dr.  Fried.  Theod.  Frerichs.  Pub- 
lished by  the  New  Sydenham  Society,  Loudou,  1861. 
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in  a  small  number  of  cases.  Rigidity  of  the  abdominal  walls  over  the 
liver,  or  of  the  right  rectus  muscle,  is  a  sign  to  which  much  importance 
is  attached  by  several  observers.  Febrile  movement  is  rarely  marked, 
and  may  be  wanting.  Chills  usually  occur  during  the  suppurative  pro- 
cess. These  sometimes  occur  regularly,  simulating  intermittent  fever,  but 
generally  they  are  irregular.  Jaundice  is  rare.  The  appetite  and  diges- 
tion may  be  more  or  less  disturbed,  or  they  may  be  unaffected.  The 
nutrition  may  be  but  little,  or  not  at  all,  affected.  Reference  is  now  had 
to  symptoms  prior  to  the  discharge  of  the  pus  or  its  appearance  beneath 
the  integument.  The  affection  is  not  infrequently  completely  latent.  It 
is  not  uncommon,  in  tropical  climates,  to  find  an  abscess  in  the  liver  in 
bodies  dead  with  various  diseases,  when  hepatic  disease  had  not  been  sus- 
pected during  life ;  and  the  first  intimation  of  the  existence  of  this  affec- 
tion during  life,  in  certain  cases,  may  be  the  discharge  of  pus  from  the 
stomach,  bowels,  or  air-passages. 

The  clinical  history,  after  the  discharge  takes  place,  will,  of  course, 
depend  upon  the  direction  in  which  the  abscess  is  evacuated.  In  certain 
cases  the  phenomena  of  the  affection  developed  by  the  presence  of  pus 
are  superadded,  viz.,  of  peritonitis,  pleuritis,  pyaemia,  etc.  If  the  evacua- 
tion take  place  either  externally,  into  the  alimentary  canal,  or  through 
the  bronchial  tubes,  symptoms  are  produced  analogous  to  those  connected 
with  purulent  discharges  in  other  situations,  viz.,  anaemia,  debility,  ema- 
ciation, and,  in  cases  which  pursue  an  unfavorable  course,  hectic  fever, 
colliquative  diarrhoea,  exhaustion,  the  death  taking  place  by  asthenia. 

Hepatic  abscess  is  extremely  rare  in  cold  or  temperate  climates.  It 
is  an  affection  belonging  par  excellence  to  warm  climates,  although  not 
very  common  in  the  latter.  In  warm  climates  it  is  apt  to  be  associated 
with  dysentery,  and  a  causative  relation  has  been  supposed  to  exist  be- 
tween the  two  affections.  Budd,  and  others,  suppose  that  the  abscess  is 
consecutive  to,  and  dependent  upon,  the  dysenteric  affection,  and  that 
suppuration  takes  place  in  the  liver  in  consequence  either  of  phlebitis 
induced  by  intestinal  ulcerations  or  by  the  absorption  of  septic  matter 
which,  carried  to  the  liver  in  the  portal  blood,  occasions  inflammation 
there.1  This  view  is  conjectural.  In  the  cases  of  hepatic  abscess  ob- 
served in  cold  or  temperate  climates,  dysentery  is  very  rarely  associated, 
and  of  a  large  number  of  cases  of  intestinal  ulceration  from  tuberculosis, 
typhoid  fever,  as  well  as  dysentery,  together  with  cases  of  gastric  ulcer 
(324  cases)  analyzed  by  Bristowe,  the  cases  occurring  in  St.  Thomas's 
Hospital,  London,  abscess  of  the  liver  existed  in  only  4.  In  each  of  these 
4  cases  it  was  associated  with  dysentery,  but  in  3  of  the  cases  the  dysen- 
tery was  secondary.  Of  3 1  cases  of  hepatic  abscess  analyzed  by  the  same 
writer,  in  only  6  were  intestinal  ulcerations  found ;  in  2  of  these  6  cases 
the  ulcerations  followed  the  evacuation  of  the  abscess  into  the  bowel, 
leaving  4  cases  in  which  dysenteric  ulcerations  preceded  the  hepatic  ab- 
scess.* When  associated  with  dysentery  in  warm  climates,  the  hepatic 
affection  does  not  always  follow,  but,  in  a  certain  proportion  of  cases,  pre- 
cedes the  intestinal  affection.  Annesley,  and  some  other  writers  on  dis- 
eases in  the  East  Indies,  are  of  the  opinion  that  the  hepatic  affection  gene- 
rally precedes  the  dysentery,  and  that  the  latter  is  dependent  on  the 
former.  The  coexistence  of  dysentery  and  hepatic  abscess  in  the  East 
Indies  does  not  occur  as  often  as  appears  to  be  generally  supposed.  Of 

1  On  Diseases  of  the  Liver.     By  George  Budd,  M.  D.,  etc.    Am.  ed.,  1853. 
*  Vide  Frerichs,  op.  cit. 
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300  cases  analyzed  by  Waring,  dysentery  existed  in  82.  On  the  whole, 
it  is  perhaps  questionable  whether  there  be  any  special  causative  relation 
between  the  two  affections.  Dysentery  is  a  very  frequent  disease  in  warm 
climates,  and  hepatic  abscess  vastly  less  infrequent  than  in  cold  or  tem- 
perate climates ;  hence,  in  the  former,  mere  coincidence  is  suth'cient  to 
explain  their  association  in  a  certain  number  of  cases.  Dysentery,  although 
not  so  frequent  a  disease  in  cold  or  temperate  as  in  warm  climates,  is  yet 
not  infrequent  in  the  former,  and  were  it  capable  of  giving  rise  to  hepatic 
abscess  this  affection  should  be  less  rare. 

Ulceration  of  the  gall-bladder  or  ducts,  and  the  irritation  caused  by  the 
presence  of  gall-stones,  have  been  supposed  to  be  adequate  causes,  but 
they  have  been  found  in  only  a  very  small  number  of  cases,  and  they  occur 
not  infrequently  without  leading  to  hepatic  abscess.  Lumbricoid  worms 
migrating  into  the  hepatic  ducts,  is  another  supposed  cause,  but  this  is 
an  occurrence  of  extreme  infrequency.  Contusions  or  other  traumatic 
causes  very  rarely  give  rise  to  abscess.  Of  318  cases  analyzed  by  More- 
head,  only  4  were  referable  to  mechanical  violence.  In  the  majority  of 
cases,  the  causes  of  circumscribed  hepatitis  resulting  in  abscess  are,  at 
present,  unknown,  and  the  affection  is,  therefore,  to  be  considered  as  spon- 
taneous. This,  however,  is  equally  true  of  most  other  local  inflammations. 

The  diagnosis  of  hepatic  abscess  can  hardly  be  made  with  any  degree 
of  positiveness  prior  to  its  discovery  by  manual  exploration,  or  the  dis- 
charge of  pus  into  the  alimentary  canal  or  bronchial  tubes.  The  symptoms 
which  have  been  named  as  belonging  to  its  clinical  history  should  suggest 
its  existence  as  possible  or  perhaps  probable,  especially  in  a  wann  cli- 
mate, but  they  are  not  sufficient^'  distinctive  to  render  the  diagnosis  posi- 
tive. Not  unfrequently  grounds  of  even  a  suspicion  of  its  existence  are 
wanting.  When  a  fluctuating  enlargement  or  tumor  is  perceived  over 
the  site  or  in  the  neighborhood  of  the  liver,  it  is  to  be  discriminated  from 
a  subcutaneous,  phlegmonous  inflammation,  carcinoma  of  the  liver,  a 
hydatid  formation,  and  a  distended  gall-bladder.  The  first  of  these  is 
distinguished  by  pain,  hardness  and  redness  of  the  integument,  preceding 
the  sense  of  fluctuation.  Carcinoma  offers  a  resemblance  only  when  the 
medullary  variety  exists.  The  duration  of  the  tumor  and  the  nodulated 
condition  of  the  liver,  as  felt  through  the  abdominal  walls,  will  serve  for 
the  recognition  of  this  affection.  A  hydatid  cyst  is  of  slower  develop- 
ment, and  is  not  attended  with  the  pain,  tenderness,  chills,  and  febrile 
movement  which  usually  accompany  an  abscess.  A  hydatid  cyst,  how- 
ever, may  be  the  seat  of  suppuration,  becoming  converted  into  an  abscess, 
and  then  the  discrimination  is  difficult  or  impossible.  A  distended  gall- 
bladder, which  is  the  most  likely  to  be  confounded  with  an  abscess,  is  to  be 
distinguished  by  its  situation,  the  pear-shaped  form,  and  by  the  fact  that, 
in  consequence  of  peritoneal  adhesions  rarely  taking  place,  it  has  a  mo- 
bility which  an  hepatic  abscess  has  not.  The  antecedent  history  is,  of 
course,  always  to  be  taken  into  account.  Enlargement  of  the  liver 
frequently,  but  not  invariably,  exists  in  cases  of  hepatic  abscess,  and  the 
enlargement  may  be  found  to  be  limited  to  a  particular  direction,  not 
affecting  the  whole  organ,  a  point  of  some  importance  in  the  diagnosis. 

If  the  abscess  discharge  through  the  bronchial  tubes,  the  diagnosis  is 
generally  made  without  difficulty.  The  sudden  expectoration  of  pus  in 
large  quantity,  without  evidence  of  antecedent  and  coexisting  empyrina 
or  pulmonary  abscess,  and  the  expectoration  coming  from  the  bronchial 
tubes  of  the  right  lung,  render  the  diagnosis  nltogether  probable;  but  the 
presence  of  bile  or  disintegrated  hepatic  tissue  affords  demonstrative 
proof  of  the  source  of  the  purulent  expectoration.  If  the  abscess  dis- 
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charge  into  the  pleural  cavity,  the  diagnosis  canno  be  positive,  but  is 
rendered  probable  by  symptoms  of  hepatitis  and  suppuration  having  pre- 
ceded the  sudden  development  of  general  pleuritis  with  effusion. 

The  discharge  of  the  abscess  into  the  stomach,  duodenum,  or  colon  is 
followed  by  the  vomiting  of  pus  or  its  appearance  in  the  stools.  The  diag- 
nosis is  to  be  based  on  these  events,  together  with  antecedent  symptoms 
pointing  to  the  existence  of  suppurative  hepatitis.  The  discharge  into 
the  peritoneal  cavity,  pericardium,  and  vena  cava  gives  rise  to  no  pheno- 
mena distinctive  of  hepatic  abscess.  Its  existence  may  have  been  suspected 
by  the  symptoms  preceding  the  discharge,  but  the  proof  can  only  be  afforded 
by  an  autopsical  examination.  The  discharge  into  the  pelvis  of  the  kid- 
ney gives  rise  to  pyuria,  but  it  may  be  difficult  or  impossible  to  determine 
that  the  pus  comes  from  the  liver  and  not  from  the  kidney  or  some  other 
source. 

The  prognosis,  even  in  the  cases  in  which  the  abscess  is  evacuated  in 
the  most  favorable  directions,  is  unfavorable.  When  it  discharges  into 
the  peritoneum,  pericardium,  and  vena  cava,  death  speedily  follows.  If 
it  discharge  into  the  pleural  cavity,  the  termination  is  usually  fatal.  The 
cases  which  offer  a  fair  prospect  of  recovery  are  those  in  which  the  dis- 
charge takes  place  through  the  integument,  the  bronchial  tubes,  or  into 
the  alimentary  canal.  Of  203  cases  collected  by  Rouis,  162  terminated 
fatally,  in  39  there  was  a  complete,  and  in  2  an  imperfect,  cure.  This 
collection  embraced  cases  in  which  the  discharge  was  into  the  peritoneal 
cavity  and  in  other  directions,  as  well  as  in  those  most  favorable.1  If 
complicated  with  dysentery,  the  prospect  of  recovery  is  diminished.  The 
same  writer  gives  the  following  statistics,  showing  the  relative  proportion 
of  recoveries  when  the  discharge  took  place  in  the  most  favorable  direc- 
tions, with  and  without  dysenteric  complication:  Of  19  cases  uncompli- 
cated with  dysentery,  in  14  recovery  took  place,  viz.,  4  of  5  cases  in  which 
the  evacuation  was  through  the  abdominal  or  thoracic  walls,  6  of  8  cases 
in  which  the  discharge  was  through  the  bronchial  tubes,  and  4  of  5  cases 
in  which  the  abscess  opened  into  the  alimentary  canal.  Of  59  cases  com- 
plicated with  dysentery,  in  25  recovery  took  place,  viz.,  13  of  29  cases  in 
which  the  evacuation  was  through  the  abdominal  or  thoracic  walls,  9  of 
22  cases  in  which  the  discharge  was  through  the  bronchial  tubes,  and  3  of 
8  cases  in  which  the  abscess  opened  into  the  alimentary  canal.  Thus, 
of  the  uncomplicated  cases,  60  per  cent,  recovered,  whereas,  of  the  com- 
plicated cases,  only  29  per  cent,  recovered. 

The  prospect  of  recovery  is,  of  course,  less  when  two  or  three  abscesses 
exist  than  when  there  is  but  one. 

Statistics  show  the  duration,  in  fatal  cases,  to  be  longest  when  the  dis- 
charge takes  place  through  the  bronchial  tubes.  The  average  duration, 
in  fatal  cases,  is  between  three  and  four  months.  In  cases  which  recover, 
statistics  show  the  longest  duration  to  be  when  the  discharge  is  through 
the  integument.  The  average  duration  in  cases  which  recover  is  between 
four  and  five  months. 

From  what  has  been  said  respecting  the  clinical  history  and  diagnosis, 
it  follows  that  there  is  seldom  an  opportunity  to  employ  therapeutic 
measures  with  a  view  to  prevent  suppuration.  Even  if  the  existence  of 
circumscribed  hepatitis  were  early  ascertained,  it  is  doubtful  if  the  forma- 
tion of  an  abscess  could  be  prevented.  Cases  in  which  the  abscess  is 
appreciable  by  manual  exploration,  and  those  in  which  the  contents  are 
discharged  into  the  bronchial  tubes  and  alimentary  canal,  alone  admit  of 

1  Vide  Frerichs,  op.  cit. 


PORTAL    PHLEBITIS.  555 

treatment  with  a  positive  knowledge  of  the  existence  of  the  affection.  In 
the  discs  in  which  the  abscess  is  ascertained  to  bu  making  its  way  through 
tin1  abdominal  or  thoracic  parietes  an  early  opening  should  be  made  into 
it  and  the  pus  evacuated.  13udd  and  others  advise  to  allow  the  abscess 
to  open  spontaneously  for  fear  of  the  entrance  of  air;  but  the  air  does 
little  or  no  harm  if  the  opening  be  free,  and  air  is  not  excluded  when  the 
opening  is  spontaneous.  If  the  opening  be  made  before  the  pus  has  made 
it's  way  beneath  the  integument  exterior  to  the  abdominal  or  thoracic 
walls,  there  is  danger  of  the  pus  escaping  into  the  peritoneal  cavity  in 
consequence  of  the  absence  of  peritoneal  adhesions  over  the  abscess. 
Under  these  circumstances,  to  avoid  this  danger,  an  incision  may  be  made 
through  the  skin  and  muscles  down  to  the  peritoneum  without  opening 
the  abscess,  and  the  wound  filled  with  lint.  This  procedure  induces  firm 
adhesions  around  the  wound,  and  in  three  days  the  abscess  may  be  opened 
with  safet}T,  if  a  spontaneous  opening  do  not  in  the  mean  time  occur.  If, 
however,  the  walls  of  the  abdomen  or  chest  have  been  perforated  by 
ulceration,  a  free  opening  may  be  made  at  once  without  hesitation.  After 
the  abscess  is  opened,  the  treatment  consists  of  tonic  and  supporting 
measures.  Good  diet  and  out-of-door  life,  in  so  far  as  the  patient's 
strength  will  permit,  are  far  more  important  than  medication. 

In  cases  in  which  the  abscess  evacuates  through  the  bronchial  tubes  and 
alimentary  canal,  palliative  remedies  are  called  for,  to  relieve  undue  irri- 
tation of  the  bowels  and  air-passages.  In  addition  to  these,  measures, 
hygienic  and  medicinal,  which  tend  to  support,  strengthen,  and  invigorate 
the  system,  are  indicated,  as  the  cases  in  which  the  discharge  is  through 
the  integument. 

Portal   Phlebitis. 

The  name  portal  phlebitis  denotes  inflammation  of  the  veins  which  com- 
pose the  portal  system.  Inflammation  here  situated  has  been  supposed 
to  lead  to  the  formation  of  coagula  and  consequent  venous  obstruction 
without  suppuration.  The  affection  has  been  called  suppuralive  portal 
phlebitis  when  the  inflammation  leads  to  the  production  of  pus.  In  the 
opinion  of  Frerichs,  coagula  or  thrombi  take  place  oftener  without  than 
with  phlebitis ;  and  according  to  Yirchow,  the  phenomena  in  cases  of  so- 
called  portal  phlebitis  are  due  to  thrombosis  of  the  portal  vein,  occurring 
without  as  well  as  with  inflammation  of  this  vein.  This  affection  has  been 
supposed  to  give  rise  to  the  formation  of  pus  within  the  liver,  exterior  to 
the  hepatic  vessels,  in  other  words,  to  multiple  hepatic  abscesses,  in  the 
same  way  as  phlebitis  in  a  portion  of  the  systemic  venous  system  has 
been  supposed  to  occasion  purulent  collections  in  the  lungs  as  well  as  in 
the  liver,  and  in  various  other  situations,  called  metastatic  or  pysemic 
abscesses.  These  have  been  considered  in  treating  of  pyremia,  in  the  first 
part  of  this  work.1  The  abscesses  attributed  to  suppurative  inflammation 
of  the  portal  vein  differ  from  ordinary  hepatic  abscesses  in  being  nume- 
rous, whereas  the  latter  very  rareiy  exceed  two  or  three,  and  in  the  great 
majority  of  cases  there  is  only  a  single  abscess.  They  differ  also  in  size, 
being  generally  small,  varying  in  size  from  a  pea  to  a  hen's  egg.  They 
are  found  especially  near  the  periphery  of  the  liver.  The  veins  within  the 
liver  and  in  other  parts  of  the  portal  system  have  been  found  to  contain 
purulent  matter.  Death  sometimes  takes  place  without  the  formation  of 
pus  within  the  hepatic  parenchyma. 

1  Vide  page  91. 
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The  affection  may  proceed  from  injury  of  some  of  the  branches  of  the 
portal  vein,  as  in  surgical  operations  within  the  rectum.  It  has  followed 
violent  efforts  to  replace  a  prolapsed  rectum.  It  is  referable,  in  some 
cases,  to  ulcerations  in  the  stomach  or  intestines,  to  abscesses  of  the 
spleen,  to  suppuration  in  the  mesentery  and  mesenteric  glands,  to  ordi- 
nary abscesses  of  the  liver,  and  to  diseases  of  the  bile  ducts.1  But,  in  a 
certain  proportion  of  cases,  its  source  is  not  discoverable. 

The  clinical  history  is  obscure.  More  or  less  pain  is  present,  referable 
either  to  the  epigastrium  or  right  hypochondrium,  but  the  character  of 
the  pain  is  not  distinctive.  Jaundice,  more  or  less  in  degree,  is  usually  a 
symptom.  Diarrhoea  occurs  in  the  majority  of  cases.  Chills  with  rigors 
occur,  sometimes  regularly,  but  oftener  in  an  irregular  manner,  frequently 
recurring  several  times  during  the  day.  The  pulse  is  more  or  less  accele- 
rated. The  flesh  and  strength  are  rapidly  lost.  Hectic  paroxysms  and 
delirium  take  place  during  the  latter  part  of  the  affection.  The  liver  is 
generally  found  to  be  enlarged,  and  this  is  true  also  of ,  the  spleen. 

The  diagnosis  cannot  be  made  out  with  positiveness.  The  practi- 
tioner cannot  do  more  than  entertain  a  strong  suspicion  of  the  existence 
of  the  affection.  From  the  symptoms  the  patient  may  for  a  time  be  sup- 
posed to  have  an  irregular  intermittent  or  remittent  fever. 

The  prognosis  is  as  unfavoi'able  as  possible.  The  affection  is  uniformly 
fatal  if  the  inflammation  extend  over  a  considerable  portion  of  the  portal 
system,  and  give  rise  to  hepatic  abscesses.  The  fatal  termination  occurs 
after  a  duration  varying  from  a  week  to  six  weeks.  Happily  the  affection 
is  extremely  rare. 

Palliative  and  supporting  measures  of  treatment  are  indicated. 

The  following  case  of  multiple  abscess  of  the  liver  is  of  interest  as 
showing  their  connection  with  thrombosis  and  suppurative  inflammation 
caused  by  the  presence  of  a  fish-bone  in  the  superior  mesenteric  and  portal 
vein.  The  details  of  the  case  are  from  the  autopsical  records  of  Bellevue 
Hospital:  Thomas  Burn,  aged  47,  was  admitted  Feb.  11,  1861.  Three 
weeks  previous  to  his  admission,  after  getting  wet,  he  was  seized  with 
pain  in  the  right  side,  accompanied  with  cough.  On  admission  he  had 
the  symptoms  and  signs  of  pleurisy  affecting  the  right  side.  Subsequently 
diarrhoea  occurred,  with  tenderness  over  the  abdomen.  The  urine  con- 
tained albumen  and  granular  C}7sts.  Death  took  place  Feb.  22d,  1867. 
On  examination  after  death  the  brain  was  found  to  be  healthy.  The  heart 
weighed  10  oz.,  and  was  normal.  The  right  lung  was  adherent,  and  the 
pleural  cavity  contained  a  small  quantity  of  purulent  liquid.  The  abdo- 
men was  tympanitic.  There  was  the  evidence  of  recent  peritonitis.  The 
liver  weighed  6^  Ibs.  Throughout  the  right  lobe  were  scattered  nume- 
rous spots  of  broken-down  tissue,  the  spots  ranging  in  size  from  that  of  a 
pea  to  a  walnut.  They  contained  a  whitish  purulent  liquid.  A  great 
number  were  situated  superficially,  and  from  one  of  these  the  fluid  escaped 
during  the  removal  of  the  liver.  On  cutting  of  the  portal  vein  just  before 
its  division,  a  purulent-looking  liquid  escaped  from  both  ends.  In  the  left 
lobe  several  of  the  small  branches  of  the  portal  vein  were  obstructed  by 
clots.  The  portal  vein  on  the  left  side  contained  a  firm  reddish  clot  over 
an  inch  in  length,  completely  filling  the  vessel.  On  the  right  side  there 
were  the  remains  of  a  clot  in  the  form  of  a  cylinder  of  fibrin.  The  internal 
coat  looked  normal.  The  external  coats  were  thickened,  and  the  glands 
in  the  fissure  of  the  liver  were  much  enlarged.  A  fish-bone  about  two 

1  For  examples  of  portal  phlebitis  from  these  several  causes,  vide  Frerichs,  op.  cit. 
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inches  long  was  found,  one-half  in  the  superior  mesenteric  and  one-half  in 
the  portal  "vein,  the  central  portion  covered  by  a  whitish  clot  which  caused 
it  to  adhere  to  the  wall  of  the  vein.  The  end  in  the  portal  vein  was 
pointed,  the  other  end  was  blunt.  The  bone  and  clot  together  were  half 
an  inch  in  thickness.  The  place  in  the  stomach  or  intestine  where  the 
bone  had  passed  could  not  be  found. 

Multiple  hepatic  abscesses  take  place  as  a  result,  not  only  of  portal 
phlebitis,  but  in  cases  of  pyaemia.  Jn  the  latter  cases,  abscesses  always 
coexist  in  the  lungs,  and  they  are  frequently  found  in  other  situations.  In 
cases  of  portal  phlebitis,  abscesses,  as  a  rule,  are  confined  to  the  liver. 
There  are,  however,  some  exceptions  to  this  rule,  collections  of  pus  taking 
place  consecutively  in  the  lungs  and  in  other  situations.  Pyaemic  collec- 
tions existed  in  other  organs  than  the  liver  iu  only  four  of  twenty-five 
cases  analyzed  by  Frerichs. 

Cirrhosis   of  the   Liver. 

Cirrhosis,  a  name  introduced  by  Laennec,  signifying  a  tawny  or  orange 
color,  is  in  common  use  to  denote  an  affection  of  the  liver  generally  sup- 
posed to  involve  chronic  inflammation,  and  hence  called  chronic,  diffuse, 
or  adhesive  hepatitis  ;  also  called  interstitial  hepatitis.  To  corresponding 
affections  of  the  kidneys  and  lungs  the  name  cirrhosis  is  often  applied. 
The  name  sclerosis  of  the  liver  is  used  by  some  writers.  The  latter  term 
is  applied  to  an  analogous  affection  of  the  nervous  centres  and  some  other 
organs.  Fibroid  and  indurated  liver  are  also  appropriate  names  distinc- 
tive of  this  affection. 

A  small  or  moderate  amount  of  cirrhotic  change  gives  to  the  organ  an 
abnormal  consistence  ;  its  size  is  unaffected,  or  it  may  be  somewhat  en- 
larged ;  the  capsule  is  apt  to  be  more  or  less  opaque  and  thickened  ;  the 
surface  is  frequently  studded  with  small  prominences  resembling  granu- 
lations, varying  from  a  pin's  head  to  a  pea  in  size,  and  a  similar  granu- 
lated appearance  is  observed  in  the  interior.  At  a  more  advanced  stage, 
the  organ  undergoes  notable  alterations  as  regards  volume,  form,  and  other 
appearances.  Its  size  and  weight  are  more  or  less  diminished.  Its  size, 
in  some  cases,  is  notably  reduced,  and  the  weight  may  fall  as  low  as,  and 
even  under,  two  pounds.  It  sometimes  becomes  much  changed  in  shape, 
occasionally  lobulated,  and  in  extreme  cases  is  so  deformed  as  hardly  to 
be  recognized  by  its  external  aspect.  The  left  lobe  not  infrequently  is 
greatly  reduced  in  size,  and  may  entirely  disappear.  The  surface  of  the 
organ,  in  a  certain  proportion  of  cases,  presents  numerous  projections, 
sometimes  pretty  uniform,  but,  in  other  cases,  varying  in  size  and  form. 
This  nodulated  aspect  has  given  rise  to  the  term  hob-nailed,  as  applied 
to  some  examples  of  cirrhosed  liver.  The  same  nodulated  appearance  is 
apparent  internally.  This  appearance  does  not  belong  to  all  cases  of 
cirrhosis.  In  a  certain  proportion  of  cases,  the  surface  of  the  organ  is 
smooth.  Morbid  adhesions  of  the  opposed  peritoneal  surfaces  are  not 
uncommon,  and  in  some  cases  the  whole  organ  becomes  firmly  united  to 
the  surrounding  parts.  The  coloration  of  the  organ,  especially  of  the 
nodules,  gave  rise  to  the  name  cirrhosis.  Laennec  supposed  the  orange- 
yellow  nodules  to  be  adventitious  products,  but  more  recent  investigations 
have  shown  that  they  consist  of  the  hepatic  parenchyma,  and  that  the 
yellowness  depends  on  the  accumulation  of  bile  pigment  from  congestion 
of  the  minute  biliary  ducts.  This  yellowness,  however,  by  no  means 
characterizes  all  cases. 

Microscopical  examination  shows  an  abnormal  amount  of  fibrous  tissue 
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between  the  hepatic  lobules,  i.  e.,  in  the  interlobular  spaces  which  contain 
the  terminal  branches  of  the  portal  veins,  and  the  roots  of  the  bile-ducts. 
There  is  also  an  abnormal  accumulation  of  amorphous  granular  matter. 
The  presence  of  this  newly-formed  tissue  is  manifest  in  the  form  of  white 
lines  to  the  naked  eye.  The  pressure  of  this  tissue  upon  the  lobules  in- 
duces atrophy;  hence  the  contraction  of  the  organ.  Its  shrinking  causes 
the  granular  and  nodulated  appearance.  Compressing  the  terminal 
branches  of  the  vena  portae,  it  occasions  obstruction  to  the  passage  of 
blood  through  the  liver,  and  consequently  portal  congestion  ensues,  giving 
rise  to  dropsy  and  sometimes  hemorrhage  from  the  mucous  membrane  of 
the  stomach  and  intestines.  Pressure  upon  the  bile-ducts  causes  biliary 
congestion  and  a  jaundiced  condition  of  the  organ.  The  hepatic  cells  are 
diminished  in  size  and  number,  and  contain  minute,  greenish-colored  oil- 
drops.  These  differ  notably  in  appearance  from  the  cells  in  cases  of  ordi- 
nary fatty  liver.  The  fatty  liver  and  cirrhosis,  however,  may  be  combined, 
and  the  organ  may  then  be  not  diminished  but  increased  in  size.  An 
enormous  enlargement  may  also  exist  when  cirrhosis  is  associated  with 
the  waxy  or  lardaceous  liver. 

The  point  of  departure  for  the  morbid  changes  just  stated  is  supposed 
to  be  inflammation  existing  within  the  interlobular  spaces ;  and  cirrhosis 
is,  therefore,  regarded  as  a  diffused,  subacute  inflammation  of  the  areolar 
or  connective  tissue  existing  between  the  lobules,  forming  an  extension  of 
Glisson's  capsule.  This  is  the  pathological  view  generally  held  at  the 
present  time.  As  a  result  of  the  inflammation,  an  abnormal  production 
(hyperplasia)  of  the  connective  tissue  takes  place. 

Enlargement  of  the  spleen  is  found  after  death,  and  is  determinable 
during  life,  in  a  certain  proportion  of  cases.  The  enlargement  is  some- 
times very  great.  Notable  enlargement,  however,  in  my  experience,  is 
the  exception  rather  than  the  rule.  More  or  less  enlargement  existed  in 
58  of  64  cases  analyzed  by  Bamberger,  and  in  18  of  36  cases  analyzed 
by  Frerichs. 

Coexisting  cardiac  disease  has  been  supposed  to  be  common.  This  has 
not  been  true  in  my  experience.  Of  ten  fatal  cases,  in  seven  the  heart 
was  free  from  disease  ;  of  the  remaining  three  cases,  in  two,  old  pericardial 
adhesions  existed,  the  heart  being  moderate!}7  enlarged  in  one  and  below 
the  normal  volume  in  the  other  case.  In  the  third  case,  there  was  mode- 
rate enlargement  (weight  11  oz.)  with  rigidity  of  the  aortic  valves.  Of  22 
cases  in  which  autopsies  were  not  made,  in  15  there  were  no  physical 
signs  of  disease  of  the  heart,  and  of  the  remaining  7  cases,  in  4  the  only 
evidence  was  a  systolic  murmur  at  the  base  ;  in  the  other  three  cases, 
mitral  lesions  were  denoted  by  the  signs  together  with  enlargement  of  the 
heart.  Thus,  of  32  cases  in  which  the  condition  of  the  heart  was  noted, 
as  determined  by  either  autopsical  examination  or  physical  signs,  in  only 
5  were  there  lesions  involving  enlargement  of  this  organ.  These  facts  go 
to  show  that  cardiac  disease  and  cirrhosis  of  the  liver  are  not  associated 
sufficiently  often  to  denote  the  existence  of  any  pathological  connection 
between  them.  When  they  coexist,  the  association  is  probably  merely  a 
coincidence.' 

Disease  of  the  kidneys  coexists  oftener  than  cardiac  disease.  In  11  fatal 
cases  under  my  obsenration,  autopsical  examination  showed  more  or  less 
renal  disease  in  6.  The  concurrence  would  seem  to  be  sufficient  to  denote 
either  some  pathological  connection  between  disease  of  the  kidneys  and 
cirrhosis,  or  that  both  are  effects  of  the  same  causative  conditions.  As 

1  Clinical  Report  on  Hydro-peritoneum,  by  author. 
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•will  be  presently  seen,  evidence  of  renal  diseases  is  rarely  afforded  by 
albuminuria  in  cases  of  cirrhosis. 

Cirrhosis  as  a  rule  gives  rise  to.few  or  no  symptoms  which  point  to  the 
liver  as  the  seat  of  disease  prior  to  the  occurrence  of  hydro-peritoneum. 
Preceding  this  event,  and  afterward,  pain  in  the  region  of  the  liver  exists 
in  only  a  small  proportion  of  cases.  Dropsical  effusion  is  usually  the  first 
symptom  to  suggest  the  existence  of  the  affection.  And  the  dropsy  may 
occur  when  the  patient  supposes  himself  to  be  in  his  habitual  state  of 
health,  or  it  may  be  preceded  and  accompanied  by  indefinite  ailments. 
The  dropsical  accumulation  increases,  and,  usually,  with  considerable  or 
great  rapidit^y.  It  is  rare  for  the  quantity  of  liquid  to  remain  at  a  mode- 
rate amount  for  a  considerable  period.  (Edema  of  the  lower  limbs,  in  a 
moderate  degree,  precedes  the  hydro-peritoneum  in  a  large  proportion  of 
cases  (11  of  21  cases).  It  has  been  stated  that  the  coexistence  of  either 
cardiac  or  renal  disease  is  to  be  inferred  from  the  pre-existence  of  oedema 
of  the  lower  limbs ;  but  the  facts  developed  by  the  analysis  of  cases  which 
I  have  recorded  are  opposed  to  this  statement.  Of  the  1 1  cases  in  which 
the  oedema  preceded,  5  were  fatal.  Of  these  5  cases,  in  three  the  heart 
and  kidneys  were  found,  on  examination  after  death,  to  be  free  from  dis- 
ease ;  in  one  case  there  were  old  pericardial  adhesions  with  moderate 
enlargement,  and  in  the  other  case  there  was  granular  degeneration  of  the 
kidneys.  In  not  one  of  the  6  cases  which  did  not  end  fatally  under  my 
observation  was  the  urine  albuminous,  or  were  there  present  physical, 
signs  of  cardiac  disease.  After  the  recurrence  of  hydro-peritoneum, 
oedema  of  the  lower  limbs  is  apt  to  occur,  if  not  ahead}*-  existing,  and  it 
sometimes  becomes  great  under  these  circumstances,  being  due,  probably, 
to  pressure  upon  the  iliac  veins.  The  genital  organs  may  become  more 
or  less  oedematous.  (Edema  of  the  face  and  upper  extremities  does  not 
occur,  save  in  cases  in  which  cardiac  or  renal  disease  coexists.  (Edema 
of  the  lower  limbs  does  not  occur  in  all  cases. 

Jaundice  occurs  in  a  small  proportion  of  cases  (7  of  46  cases) ;  it  is 
rarely  great.  The  lesion  does  not  necessarily  occasion  obstruction  of  the 
biliary  ducts ;  but  it  must  diminish  the  secretion  of  bile,  whether  the  se- 
cretion be  effected,  as  generally  supposed,  by  the  hepatic  cells,  or,  as  con- 
sidered by  Robin,  by  the  follicles  of  the  membrane  lining  the  biliary  pas- 
sages. Pallor  of  the  prolabia  and  skin  exists  in  the  majority  of  cases. 
In  general,  the  anaemic  aspect  is  marked  in  proportion  as  other  sj'mptoms 
show  the  condition  of  the  patient  to  be  unfavorable. 

•  Febrile  movement  does  not  accompany  the  disease  in  its  progress.  The 
pulse  may  be  not  increased  in  frequency,  or  it  may  be  more  or  less  accele- 
rated ;  it  is  generally  soft  and  feeble.  When  frequent,  the  other  characters 
denote  diminution  of  the  vital  forces  or  asthenia.  The  obstruction  of  the 
portal  circulation  is  compensated  for,  in  a  measure,  by  new  channels  of 
communication  between  the  portal  and  the  systemic  veins.  The  most 
important  of  these,  as  shown  by  Sappey,1  are  anastomosing  branches  which 
pass  to  the  liver  between  the  folds  of  the  falciform  ligament  and  in  the 
ligamentum  teres,  communicating  with  the  veins  of  the  abdominal  parietes 
through  the  epigastric  and  the  internal  mammary  vein.  The  course  of  the 
blood  in  these  anastomosing  branches,  in  cases  of  cirrhosis,  is  the  reverse 
of  that  in  health,  being  in  the  latter  in  a  direction  from,  and  in  the  former 
toward,  the  liver.  Owing  to  this,  the  abdominal  veins  become  dilated, 
and  those  superficially  situated  in  some  cases  are  seen  to  be  more  or  less 
enlarged.  A  collateral  circulation,  in  a  measure,  is  also  established 

1  Bulletin  de  1'  Academic  de  Medecine,  torn,  xxiv.,  Paris,  1859. 
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through  communications  between  the  inferior  mesenteric  and  the  hypogas- 
tric  vein  in  the  hemorrhoidal  plexus ;  by  anastomosing  branches  between 
the  vena  portae  and  the  veins  of  the  serous  covering  of  the  liver,  and  by 
newly  formed  vessels  in  the  tissue  by  which  the  liver  adheres  to  the  dia- 
phragm. The  size  of  the  superficial  abdominal  veins,  on  either  side  of 
the  median  line,  is  sometimes  enormous.  The  conservative  effect  of  this 
compensatory  development  of  veins  communicating  with  the  two  circula- 
tions is  shown  by  the  fact  that  the  striking  examples  of  great  enlargement 
of  the  vessels  apparent  upon  the  abdomen  are  in  those  who  are  free  from 
dropsy  notwithstanding  a  notable  amount  of  cirrhosis. 

Hemorrhage  from  the  stomach  and  bowels  is  an  occasional  e\ent.  Gas- 
trorrhagia  occurred  in  6  of  about  40  cases  which  I  have  analyzed,  the  his- 
tories in  all  the  cases  not  being  complete.  It  preceded  the  hydro-perito- 
neum in  3  cases.  Enterorrhagia  coexisted  in  2  cases,  and  occurred  alone 
in  2  cases.  Vomiting  is  occasionally  a  prominent  symptom,  and  diar- 
rhoea is  prominent  in  a  small  proportion  of  cases. 

The  appetite  is  usually  impaired.  A  sense  of  fulness  after  taking  food 
is  generally  complained  of,  if  the  dropsy  be  sufficient  to  distend  the  abdo- 
men. Progressive  emaciation  attends  the  progress  of  the  disease,  and,  in 
an  advanced  stage,  the  attenuation  of  the  upper  portion  of  the  body,  the 
distended  abdomen,  and  the  lower  limbs  enlarged  by  oedema,  render  the 
general  aspect  highly  characteristic. 

Albuminuria  is  rare  in  cases  of  cirrhosis.  Of  28  cases  in  which  the  con-, 
dition  of  the  urine  in  this  respect  was  noted,  in  only  one  case  was  albumen 
present.  The  urine  is  generally  scanty,  but  in  some  cases  abundant.  The 
coloring  matter  of  the  urine  is  abnormally  abundant,  a  fact  attributable 
to  the  deficient  secretion  of  bile  ;  the  blood-pigment  which  serves  for  the 
production  of  the  biliverdine,  not  being  expended  in  the  liver,  is  elimi- 
nated in  the  kidneys.  The  abundance  of  the  coloring  matter  may  be  such 
as  to  give  to  the  urine  the  appearance  of  being  bloocty.  The  urates  are 
usually  deposited  in  great  quantity,  and  are  notably  red  from  the  abund- 
ance of  pigment. 

In  the  great  majority  of  cases  there  are  no  important  symptoms  per- 
taining to  the  nervous  system.  The  mode  of  dying  is  usually  by  slow  as- 
thenia. If,  however,  the  abdomen  be  greatly  distended,  or  if  the  dropsi- 
cal accumulation  take  place  very  rapidly,  death  may  be  due  to  the  extent 
to  which  the  respiratory  function  is  compromised.  The  mental  faculties 
are  generally  preserved  up  to  the  last  moments  of  life.  To  this  rule  there 
are  exceptions.  In  3  cases  I  have  noted  the  occurrence  of  delirium  seve- 
ral days  before  death.  In  one  case  the  delirium  was  hilarious ;  in  one  case 
the  patient  appeared  bewildered,  and  in  one  case  the  patient  lapsed  from 
childishness  into  imbecility.  These  cases  ended  in  coma.  In  three  other 
cases  the  patients  died  comatose.  In  one  case  convulsions  occurred  fol- 
lowed by  coma.1 

Cirrhosis,  in  the  vast  majority  of  cases,  is  due  to  spirit-drinking.  Of 
20  fatal  cases  in  which  the  habits  of  the  patients  were  ascertained,  in  1 7 
intemperance  was  admitted,  and  in  one  of  the  three  remaining  cases  habits 
of  drinking  were  admitted,  but  not  to  excess.  Of  all  the  cases,  fatal  and 
non-fatal,  in  which  the  form  of  alcoholic  stimulant  used  is  noted  (24),  in 
all  save  one  the  patients  were  accustomed  to  drink  spirits.  In  the  ex- 
cepted  case  the  patient  stated  that  he  drank  only  beer.  Hence  the  signi- 

1  This  account  of  the  symptomatology  is  based  on  an  analysis  of  46  cases  of 
hydro-peritoneum,  cirrhosis  existing  in  nearly  all  the  cases.  Vide  Clinical  Report, 
already  referred  to. 
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finance  of  the  term  gin  or  whiskey  liver,  applied  by  British  writers  to 
this  affection.  In  all  the  cases  in  which  information  as  to  the  mode  of 
drinking  was  noted  (15),  the  custom  was  to  take  raw  spirits  at  different 
periods  of  the  day,  before  breakfast  and  at  other  times  on  an  empty  sto- 
mach, a  little  water  being  generally  drank  after  the  spirits.  This  accords 
with  the  observations  of  others  as  to  the  mode  of  spirit-drinking  which 
gives  rise  to  cirrhosis.  As  to  the  action  of  alcohol  in  producing  this 
affection,  the  explanation  now  commonly  received  is,  that,  passing  readily 
into  the  portal  blood  from  the  stomach,  and  carried  at  once  to  the  liver, 
it  excites,  by  contact,  inflammation  of  a  low  grade  in  the  interlobular 
spaces,  and  hence  the  production  of  adventitious  tissue.  So  far  as  my 
observations  go,  they  furnish  no  evidence  of  the  agency  of  disease  of  the 
heart  in  the  causation  of  this  affection. 

Cirrhosis  very  rarely  occurs  under  thirty  years  of  age,  and,  in  the  ma- 
jority of  cases  the  age  exceeds  fifty  years.  The  affection  is  generally  a 
result  of  the  habitual  abuse  of  alcohol  continued  for  a  long  period.  Males 
are  affected  much  oftener  than  females,  a  fact  readily  explained  by  the 
dependence  of  the  affection  on  the  use  of  spirits  in  the  manner  stated. 

The  diagnosis  in  most  cases  of  cirrhosis,  after  dropsy  has  occurred,  is 
made  without  difficulty.  Hydro-peritoneum,  occurring  as  a  local  dropsy, 
that  is,  irrespective  of  general  dropsy,  in  a  person  addicted  to  spirit-drink- 
ing, warrants  an  inference  that  this  affection  exists.  Additional  proof  is 
afforded  by  the  diminished  size  of  the  liver.  This  is  ascertained  by  per- 
cussion. The  upper  margin  of  the  liver  is  accurately  determined  by  find- 
ing the  line  of  hepatic  flatness  ;  the  lower  border  is  determined,  not  so 
accurately,  but  approximately,  by  the  line  of  demarcation  between  hepatic 
flatness  and  the  tympanitic  resonance  due  to  gas  in  the  transverse  colon. 
The  latter  is  not  exact,  because  tympanitic  resonance  is  conducted  for  a 
certain  distance  above  the  lower  margin  of  the  liver.  The  vertical  diameter 
of  the  liver  in  health,  on  the  linea  mammalia,  is  about  four  inches.  Di- 
rectly after  the  operation  of  tapping,  while  the  abdominal  walls  are  re- 
laxed, the  lower  border  of  the  liver  may  frequently  be  grasped  by  the 
fingers  pressed  upward  beneath  the  false  ribs,  and  its  indurated,  nodulated 
condition  appreciated  by  palpation. 

The  physician  is  rarely  called  upon  to  make  the  diagnosis  prior  to  the 
occurrence  of  dropsy.  It  may  be  practicable,  in  some  cases,  to  deter- 
mine, by  palpation,  induration,  and  a  nodulated  condition  of  the  lower 
part  of  the  organ  before  dropsy  has  taken  place,  and  this  information 
obtained,  the  diagnosis  is  highly  probable  if  the  patient  be  addicted  to 
spirit-drinking.  Hemorrhage  from  the  stomach  sometimes  precedes  the 
occurrence  of  dropsy,  and,  in  a  spirit-drinker,  renders  the  existence  of 
cirrhosis  probable.  In  a  case  which  came  under  my  observation  in  Belle- 
vue  Hospital,  the  patient,  a  female,  who  presented  anaemia  with  progres- 
sive debility,  and  died,  at  length,  in  the  first  stage  of  pneumonia,  the 
liver  was  notably  cirrhosed  and  hobnailed,  the  weight  being  two  pounds 
and  two  ounces.  Habits  of  intemperance  had  not  been  suspected  in  this 
case.  She  had  had  gastrorrhagia.  In  another  case,  the  notes  of  which 
do  not  embrace  the  termination  and  autopsy,  repeated  attacks  of  gastric 
hemorrhage  occurred,  giving  rise  to  notable  anaemia,  and  the  spleen  was 
greatly  enlarged,  the  vertical  diameter  of  the  liver  was  lessened,  and  the 
patient  was  a  spirit  drinker ;  but  no  dropsy  had  taken  place.  Other 
cases  of  gastrorrhagia  from  cirrhosis,  without  dropsy,  have  come  under 
my  observation.  I  have  known  most  profuse  hemorrhage,  proceeding 
from  cirrhosis,  without  dropsy,  to  be  followed  by  the  recovery  of  8,  fair 
36 
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condition  of  health.  On  the  other  hand,  I  have  known  it  to  cause  sudden 
death. 

Cirrhosis  is  to  be  regarded  as  an  incurable  lesion.  After  it  has  led  to 
dropsy,  in  the  majority  of  cases  its  course  is  progressively  onward  toward 
a  fatal  termination.  The  duration  in  sixteen  fatal  cases,  dating  from  the 
occurrence  of  dropsy,  varied  from  six  weeks  to  seventeen  months,  the 
average  duration  being  about  five  months.  But  doubtless  in  all  cases  the 
disease  has  existed  for  a  considerable  period  before  dropsy  occurs.  In  a 
certain  proportion  of  cases,  the  dropsy  being  removed,  the  patient  may 
apparently  regain  comfortable  or  even  good  health,  and  remain  free  from 
any  manifestations  of  the  disease  for  months  and  years,  but  sooner  or 
later,  as  a  rule,  to  which  there  are  very  few  exceptions,  the  dropsy  returns, 
and,  unless  life  be  destroyed  by  some  intercurrent  affection,  the  disease 
ends  fatally.  Circumstances  which  preclude  much  expectation  of  im- 
provement are,  the  coexistence  of  cardiac,  renal,  or  any  other  important 
disease,  considerable  emaciation,  sufficient  debility  to  keep  the  patient  in 
bed,  greatly  impaired  appetite  and  digestion,  speedy  reaccumulation  of 
liquid  after  tapping,  and  the  occurrence  of  jaundice. 

As  regards  treatment,  in  cases  of  cirrhosis  and  in  the  great  majority  of 
the  cases  of  hydro-peritoneum,  the  indications  are  the  same.  The  reader 
is,  therefore,  referred  to  the  treatment  of  hydro-peritoneum  considered  in 
the  preceding  chapter. 


CHAPTEE  XII. 

DISEASES  AFFECTING  THE   SOLID  VISCERA  OF  THE  ABDOMEN— 

(CONTINUED.) 

Fatty  Liver.  Waxy  or  Lardaceous  Liver.  Cancer  of  the  Liver.  Tuberculosis  of  the  Liver. 
Acute  Atrophy  of  the  Liver.  Hydatid  Tumors  of  the  Liver.  Pigmentary  Deposit  within  the 
Liver.  Hypertropy  of  the  Liver. 

HAYING  considered  the  inflammatory  affections  of  the  liver,  including 
cirrhosis,  which  is  generally  regarded  as  inflammatory,  structural 
affections  are  next  to  be  considered.  The  more  important  of  these  are 
incident  to  the  abnormal  deposit  of  fat,  to  the  waxy  or  lardaceous  altera- 
tion, to  carcinoma  and  tuberculosis,  to  acute  atrophy,  and  to  the  existence 
of  hydatid  tumors.  They  will  be  considered  briefly  in  this  chapter. 

Fatty    Liver. 

The  secreting  cells  of  the  liver,  in  their  healthy  condition,  contain  oil- 
drops,  and  these  are  abundant,  normally,  in  certain  inferior  animals,  espe- 
cially invertebrate  animals  and  fishes.  Experimental  observations  show 
that  in  dogs  and  other  animals,  the  quantity  of  fat  which  the  liver  con- 
tains varies  considerably  with  diet,  and  it  is  fair  to  infer  that  this  is  true 
in  man.  It  is  a  reasonable  supposition  that  the  fat  which  the  cells  contain 
in  health,  is,  in  some  way,  useful.  An  increase  of  the  fat,  beyond  a  cer- 
tain amount,  undoubtedly  constitutes  a  morbid  condition ;  but  it  is  diffi- 
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cult  to  determine,  with  our  present  knowledge,  the  amount  compatible 
with  the  state  of  health.  A  considerable  quantity  of  fat  has  been 
ivpeatedly  found  after  death  in  cases  in  which  persons,  apparently  in  per- 
fect health,  have  been  accidentally  killed.  It  is  probable  that  the  quantity 
of  fat  in  the  same  person,  in  health,  varies  considerably  at  different  times, 
according  to  variations  in  diet  and  other  circumstances.  An  extremely 
fatty  liver  is  usually  enlarged,  but  not  in  all  cases ;  the  hepatic  cells  are 
sometimes  filled  with  oil,  the  size  of  the  organ  not  exceeding,  and  even 
falling  under,  that  of  health. 

The  gross  characters  of  a  fatty  liver  are  as  follows :  Usually,  as  just 
stated,  the  organ  is  more  or  less  enlarged,  the  margins  lose  their  natural 
sharpness  and  become  blunted  or  more  rounded  than  in  health.  The 
enlargement  is  pretty  uniform,  and  the  inferior  border  may  extend  more 
or  less  below  the  false  ribs,  so  as  to  be  appreciable  by  palpation  in  persons 
with  thin  and  relaxed  abdominal  walls.  The  exterior  is  smooth.  The 
capsule  is  tense,  and  when  divided  the  edges  of  the  wound  separate.  The 
consistence  is  less  than  in  health,  and  pressure  with  the  finger  leaves  an 
indentation  as  in  O3dematous  parts.  The  specific  gravity  is  light,  so  that 
the  organ  sometimes  floats  in  water.  Frerichs  found  the  average  weight 
in  34  cases  to  be  3  pounds,  8^  ounces  avoirdupois.  The  weight,  however, 
in  some  cases,  is  much  greater  than  in  health ;  I  have  met  with  a  case  in 
which  the  organ  weighed  17  pounds.  The  color  is  pale  or  whitish,  com- 
pared by  Rokitansky  to  that  of  autumnal  foliage ;  the  organ  is  anaemic. 

The  presence  of  an  abnormal  amount  of  fat  is  shown  by  burning  a  pie'ce 
of  the  organ.  When  a  piece  is  held  in  flame,  after  the  water  is  driven  off, 
it  burns  readily,  throwing  off  blue  jsparks.  A  thin  slice  placed  on  a  piece 
of  white  paper  and  exposed  to  heat  exudes  oil  in  abundance,  greasing  the 
paper.  The  cut  surfaces  give  to  the  finger  passed  over  them  an  unctuous 
sensation.  Fat  adheres  to  the  scalpel  used  in  making  an  incision.  The 
fat  may  be  dissolved  out  of  the  parenchyma  by  means  of  ether,  and  the 
quantity  thus  ascertained.  Frerichs  has  found  the  proportion  of  fat  to 
be  four  times  greater  than  the  remainder  of  the  substance  after  the  water 
was  driven  off.  But  the  readiest  and  most  reliable  test  is  the  appearance 
of  the  hepatic  cells  under  the  microscope.  Oil-drops  are  found,  larger 
and  more  numerous  than  in  health,  and  cells  may  be  filled  and  even  dis- 
tended by  single  globules  of  oil  formed  by  coalescence  of  the  drops.  It  is 
probable  that,  before  the  microscopic  test  was  employed,  other  conditions 
were  not  infrequently  confounded  with  fatty  liver.  The  microscope  shows 
a  great  accumulation  of  fat  in  the  cells  in  some  livers  not  increased,  but 
even  diminished  in  size.  The  accumulation  of  fat  is  chiefly  or  exclusively 
within  the  hepatic  cells.  The  situation  of  the  fatty  deposit  was  ascer- 
tained by  Bowman  in  1841. 

Fatty  liver  occurs  in  connection  with  different  affections.  Frerichs 
gives  the  results  of  the  microscopical  examinations  in  406  bodies  dead 
with  various  diseases.  An  extreme  amount  of  fat  existed  in  28,  and  a 
large  amount  in  164.  The  liver  is  oftener  fatty  in  females  than  in  males. 
It  is  abnormally  fatty  in  a  pretty  large  proportion  of  cases  of  pulmonary 
tuberculosis.  Of  117  cases,  analyzed  by  Frerichs,  in  17  the  organ  w;is 
extremely  fatty,  and  in  62  the  amount  was  large.  Louis  found  the  liver 
notably  fatty  in  40  of  120  bodies  dead  with  phthisis.  Persons  addicted 
to  intemperance  are  apt  to  have  this  affection.  Of  13  fatal  cases  of  deli- 
rium tremens  analyzed  by  Frerichs,  the  liver  was  very  fatty  in  6.  It 
occurs,  in  a  comparatively  small  proportion  of  cases,  in  connection  with 
pneumonitis,  pleuritis,  emphysema,  disease  of  heart,  disease  of  kidneA-s, 
the  continued  and  eruptive  fevers,  chronic  dysentery,  etc.  Prof.  Alonzo 
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Clark,  and  others,  have  found  the  liver  notably  fatty  in  yellow  fever.  Jn 
newly-born  infants  and  young  children  this  has  been  observed  ;  also  in 
pregnant  and  puerperal  females. 

The  pathological  relations  of  fatty  liver  to  the  divers  affections  with 
which  it  is  liable  to  be  associated,  are  not  understood.  In  many  cases, 
doubtless,  the  association  is  merely  accidental.  Undoubtedly  the  coex- 
istence of  fatty  liver  and  pulmonary  tuberculosis  is  not  due  to  coincidence ; 
a  pathological  relation  exists  between  these  two  affections,  but  the  con- 
jectures which  have  been  offered  respecting  the  nature  of  the  relation  are 
not  satisfactory.  It  is  probable  that  in  drunkards  the  liver  becomes  fatty 
as  a  direct  result  of  the  ingestion  of  alcohol,  not  as  secondary  to  other 
affections  to  which  intemperance  gives  rise.  Fatty  articles  of  food  enter- 
ing largely  into  the  diet,  conjoined  with  indolent  habits,  conduce  to  the 
accumulation  of  fat  in  the  liver,  the  mechanism  being  the  same  as  in  the 
production  of  the  foie  gras  of  geese. 

Our  present  knowledge  is  not  sufficient  to  enable  us  to  determine  the 
pathological  importance  of  fatty  liver.  The  pressure  of  the  fat  appears 
to  be  sufficient  to  render  the  organ  anaemic,  but  not  to  occasion  obstruc- 
tion enough  to  give  rise  to  peritoneal  dropsy.  If  the  latter  coexist  with 
fatty  liver,  cirrhosis  is  also  combined,  or  there  exists  some  other  cause 
for  the  hydro-peritoneum.  The  spleen  does  not  become  enlarged.  Some 
obstruction  to  the  passage  of  bile  in  the  minute  hepatic  ducts  is  produced, 
and,  in  extreme  cases,  this  is  sufficient  to  occasion  moderate  jaundice. 
The  function  of  the  secreting  cells  must  be  more  or  less  impaired,  especi- 
ally when  these  are  filled  with  fat ;  and  in  certain  cases  atrophy  of  the 
organ  is  apparently  a  consequence  of  the  accumulation  of  fat. 

The  clinical  history  of  this  affection  remains  to  be  ascertained.  The 
affection  has  as  yet  not  been  studied,  as  regards  its  symptomatology,  in 
cases  in  which  it  is  not  associated  with  other  hepatic  lesions,  or  with  im- 
portant affections  situated  elsewhere.  With  the  imperfect  knowledge 
which  we  possess,  the  affection,  existing  in  a  great  degree,  appears  to  give 
rise  to  impairment  of  digestion,  defective  nutrition,  progressive  loss  of 
strength,  and  to  prove  fatal  by  slow  asthenia.  I  have  remarked  in  several 
cases  in  which  the  affection  existed  in  a  notable  degree,  slight  or  mode- 
rate, persisting  jaundice,  and  mild,  cheerful  delirium  preceding  death. 

The  diagnosis  of  fatty  liver  can  only  be  made  when  the  organ  is  en- 
larged. There  are  no  subjective  local  symptoms,  other  than  those  depen- 
dent on  the  increase  of  size.'  The  enlargement  may  be  determined  by 
percussion,  and,  in  certain  cases,  by  manual  exploration  below  the  false 
ribs.  The  blunt  or  rounded  lower  margin  may  sometimes  be  ascertained. 
The  smoothness  of  the  surface  is  appreciable,  and  sometimes  also  the 
diminished  consistence ;  or,  at  all  events,  the  absence  of  induration  may 
be  ascertained.  An  enlarged  liver  presenting  these  characters,  occurring 
in  a  patient  affected  with  pulmonary  tuberculosis,  an  intemperate  person, 
or  a  person  of  luxurious,  indolent  habits,  may  be  considered  as  in  all 
probability  fatty.  The  probability  is  greater  in  females  than  in  males. 

Fatty  liver  occurring  in  cases  of  pulmonary  tuberculosis  does  not  claim 
treatment.  In  fact,  the  treatment  which  is  highly  useful  in  certain  cases 
of  pulmonary  tuberculosis,  viz.,  with  cod-liver  oil  and  alcoholic  stimulants, 
may  be  supposed  to  favor  the  deposit  of  fat  in  the  liver.  Nor,  as  a  general 
remark,  with  our  present  knowledge,  does  it  claim  treatment  when  associ- 
ated with  other  important  affections.  Occurring  in  persons  addicted  to 
the  use  of  alcohol,  and  to  over-feeding  especially  as  regards  fatty  articles 
of  diet,  it  is  to  be  treated  by  a  reformation  of  the  habits  of  living,  viz.,  by 
temperance,  or  total  abstinence,  in  respect  to  the  use  of  alcoholic  beve- 
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rages,  by  restricting  the  diet,  in  a  great  measure,  to  articles  not  abounding 
in  fat,  and,  if  the  strength  will  permit,  by  more  muscular  exercise.  The 
remedies  indicated  are  those  which  will  tend  to  strengthen  and  invigorate 
the  system. 

The  nutmeg  or  myristicated  liver,  as  it  is  called,  in  a  clinical  point  of 
view  hardly  claims  distinct  consideration.  The  name  is  applied  to  a  con- 
dition of  the  organ  in  which  the  cut  surfaces  resemble  a  nutmeg  in  ap- 
pearance. •  Lines  of  white,  red,  and  yellow  are  blended  together.  The 
appearance  is  due  to  congestion  of  the  hepatic,  as  distinguished  from  the 
portal,  venous  system,  rendering  the  tn/ra-lobular  veins  prominent,  together 
with  congestion  of  the  bile-ducts,  and  a  certain  amount  of  fatty  deposit  at 
the  periphery  of  the  lobules.  The  venous  congestion  proceeds  from  an 
obstruction  at  the  centre  of  the  systemic  venous  system,  and  the  nutmeg 
liver  is  generally  observed  in  association  with  disease  of  the  heart,  more 
especially  with  mitral  obstructive  lesions.  The  condition  cannot  be  re- 
cognized during  life,  and  is  probably  of  no  pathological  importance  beyond 
the  hepatic  congestion  which  enters  into  it. 

Waxy  or  Lardaceous  Liver. 

The  different  views  entertained  by  pathologists  respecting  the  morbid 
change  common!}'  called  ivaxy  or  lardaceous,  have  been  noticed  in  the 
first  part  of  this  work.1  The  change  is  also  called  amyloid  and  albuminoid. 
Budd  considers  it  under  the  head  of  scrofulous  enlargement  of  the  liver. 
The  term  colloid  lioer  has  also  been  used  to  designate  it.  The  affection 
consists  in  the  deposit  of  a  morbid  material,  the  nature  of  which  is  not 
yet  satisfactorily  ascertained.  The  primary  seat  of  the  infiltration  is  the 
muscular  tunic  of  the  arterioles  ;  but  it  extends  thence  to  the  other  ana- 
tomical constituents  of  the  organ. 

A  liver  which  has  undergone,  to  much  extent,  this  morbid  change  is 
more  or  less  enlarged.  The  enlargement  is  in  some  cases  enormous.  The 
weight  is  also  much  increased.  Wilks  refers  to  a  case  in  which  the  weight 
was  14  pounds.  The  form  of  the  organ  is  not  altered.  The  margins  are 
not  as  blunted  or  rounded  as  in  fatty  liver,  unless  the  latter  condition 
coexists.  The  organ  is  dense  and  resisting.  The  surface  is  smooth.  The 
substance  of  the  organ  is  notably  stiff,  so  that  thin  slices  are  easity  taken 
off,  and  do  not  readily  collapse.  In  making  incisions,  the  knife  meets  with 
a  certain  resistance  as  in  cutting  bacon.  The  interior  of  the  organ  is  dry 
and  anaemic.  When  thin  sections  are  held  to  the  light,  they  present  a 
translucent  appearance,  compared  by  Wilks  to  that  of  a  tissue  which  has 
been  soaked  in  glycerine,  and  by  Frerichs  to  thin  slices  of  smoked  salmon. 
The  microscope  shows  the  presence  of  a  white,  structureless,  translucent 
deposit,  supposed  by  some  to  be  a  form  of  albumen,  by  others  a  kind  of 
fat,  by  others  cholesterin,  and  by  others  a  substance  resembling  vegetable 
starch.  This  change  is  sometimes  associated  with  ordinary  fatty  liver, 
and  sometimes  with  cirrhosis.  Usually,  when  the  liver  is  the  seat  of  this 
moi'bid  change,  other  organs  are  also  affected,  more  especially  the  kidneys 
and  spleen,  less  often  the  intestines  and  lymphatic  glands.  The  applica- 
tion of  a  solution  of  iodine  causes  a  deep-brown  color,  whereas,  applied 
when  the  organ  is  in  a  healthy  condition,  it  gives  a  yellow  tinge.  Iodine 
may  thus  be  used  as  a  test  of  the  waxy  or  lardaceous  change.  The  insuffi- 
ciency of  the  iodine  test  with  sulphuric  acid,  as  evidence  that  the  morbid 
material  is  analogous  to  starch  or  cellulose,  has  been  already  referred  to.1 

1  Vide  page  50.  8  Vide  page  51. 
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This  affection  occurs  in  young  subjects  oftcner  than  in  the  middle  period 
of  life.  It  is  rare  in  childhood  and  in  old  age.  Of  68  cases  analyzed  by 
Frerichs,  19  occurred  between  10  and  20  years ;  19  between  20  and  30 
years ;  18  between  30  and  50  years  ;  9  after  the  age  of  50,  and  3  prior  to 
1 0  years.  It  is  met  with  in  cachectic  persons  who  have  suffered  from  caries 
or  necrosis  of  bones  arising  from  scrofula ;  hence,  the  name  scrofulous 
enlargement  applied  to  it  by  Budd.  It  appears  to  be  incidental  to  pro- 
longed suppuration  in  different  situations.  It  occurs  in  persons  affected 
with  syphilis,  and  is  supposed,  by  Graves  and  Budd,  to  be  produced  by 
the  injudicious  use  of  mercury  in  conjunction  with  the  syphilitic  virus.  It 
has  been  observed  to  follow  intermittent  fever.  It  occasionally  accompa- 
nies tuberculosis  of  the  lungs  and  intestines.  In  all  these  instances,  it  is 
supposed  to  be  developed  as  a  secondary  affection,  but,  in  a  certain  pro- 
portion of  cases,  it  is  not  preceded  by  any  other  disease.  It  occurs  in 
males  oftener  than  in  females. 

The  pathological  importance  of  waxy  liver  and  its  clinical  history  are  to 
be  based  on  the  study  of  cases  in  which  the  affection  is  not  associated  with 
other  serious  affections.  Such  cases  are  not  easily  collected,  for,  if  the 
affection  be  not  secondary,  the  kidneys,  spleen,  and  other  parts  are  apt  to 
be  similarly  affected.  It  is  undoubtedly  an  important  affection.  The 
functions  of  the  liver  must  be  compromised  in  proportion  to  the  amount 
of  the  deposit.  It  may  impede  the  portal  circulation  through  the  liver 
sufficiently  to  give  rise  to  peritoneal  dropsy,  but  the  dropsical  effusion  is 
not  large,  and  is  wanting  in  the  majority  of  cases.  Jaundice  very  rarely 
occurs.  Pain  referable  to  the  liver  is  wanting.  If  the  kidnej^s  be  affected, 
general  dropsy  is  likely  to  occur,  and  the  patient  is  liable  to  uraemia. 

The  diagnosis  of  this  affection  is  to  be  based  on  the  existence  of  enlarge- 
ment and  the  exclusion  of  other  affections  of  the  liver  involving  increase 
of  size.  From  fatty  liver  it  is  to  be  distinguished  by  the  greater  resist- 
ance on  palpation,  and  by  the  margins  being  in  a  less  degree  blunt  or 
rounded.  The  existence  of  peritoneal  dropsy  in  some  cases  aids  in  the 
exclusion  of  fatty  liver.  From  cancer  of  the  liver  it  is  distinguished  by 
the  absence  of  tumor  and  the  smoothness  of  the  surface.  The  absence  of 
subjective  local  symptoms,  especially  pain,  aids  in  the  exclusion  of  cancer. 
Cirrhosis  leads  to  contraction  of  the  organ  generally ;  but  this  affection  is 
excluded  by  the  smoothness  of  the  surface,  when  it  can  be  felt,  and  by 
either  the  absence  of  peritoneal  dropsy  or  the  existence  of  only  a  small 
amount  of  effusion.  The  coexistence  of  enlarged  spleen,  and  the  evidence 
of  disease  of  the  kidneys  afforded  by  albu-minuria,  general  dropsy,  and  per- 
haps uroemic  symptoms,  strengthen  the  diagnosis.  The  diagnosis  is  also 
strengthened  by  the  coexistence  of  affections  to  which,  as  clinical  observa- 
tion shows,  this  affection  is  apt  to  be  secondary,  viz.,  prolonged  suppura- 
tion, scrofulous  affections  of  the  bones  and  syphilis. 

The  prognosis  is  unfavorable.  It  is  doubtful  whether  the  deposit  is  ever 
removed  by  absorption.  The  lesion  must  be  regarded  in  most  cases  as 
incurable.  Frerichs,  Graves,  and  Budd,  however,  have  observed  diminu- 
tion of  the  size  of  the  liver  in  cases  in  which  this  affection  was  supposed 
to  exist.  Data  are  insufficient  for  determining  the  duration  when  the 
affection  is  disconnected  from  other  diseases.  Generally,  the  fatal  termina- 
tion is,  to  a  greater  or  less  extent,  due  to  the  diseases  with  which  the  affec- 
tion is  associated. 

The  treatment  must  have  reference  to  the  morbid  conditions  under  which 
the  affection  is  developed.  The  iodide  of  potassium  and  the  iodide  of  iron 
are  considered  by  Frerichs  as  sometimes  successful  in  cases  in  which  syphi- 
lis is  involved.  In  scrofulous  or  tuberculous  patients  the  therapeutic 
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should  be  directed  especially  to  the  cachexia  which  is  to  be  con- 
sidered as  standing  in  a  causative  relation  to  the  affection.  Budd  recom- 
mends the  muriate  of  ammonia,  from  five  to  ten  grains  three  times  daily. 
Fivrichs  attaches  importance  to  mild  alkaline  remedies  and  the  use  of  the 
sulphurous  mineral  waters.  Dietetic  and  other  hygienic  measures  are  of 
the  first  importance.  The  body  should  be  well  nourished,  the  surface 
properly  protected  against  vicissitudes,  and  as  much  out-of-door  life  as  the 
strength  will  permit  is  advisable.  Disorders  of  any  of  the  functions  are 
to  receive  appropriate  attention.  Diarrhoea  occurs  not  infrequently,  and 
this  will  claim  astringent  remedies  and  perhaps  opium  in  small  doses. 
Albuminuria  and  general  dropsy  furnish  indications  the  same  as  when 
these  symptoms  occur  in  connection  with  any  of  the  degenerative  changes 
which,  collectively,  are  called  Bright's  disease. 

Cancer  of  the  Liver. 

The  liver  is  not  infrequently  the  seat  of  carcinomatous  disease.  In  point 
of  relative  liability  to  cancer,  the  liver  ranks  after  the  uterus,  female  breast , 
stomach,  rectum,  and  lymphatic  glands.  Of  4000  autopsies,  cancer  in 
this  situation  was  found  by  Oppolzer  in  53  cases,  the  proportion  being  as 
one  to  eighty.  In  the  great  majority  of  cases,  cancer  of  the  liver  is  sec- 
ondary to  carcinoma  in  other  situations.  It  is  secondary  to  cancer  of  the 
stomach  in  more  than  one-third  of  the  cases.  Of  91  cases  analyzed,  with 
reference  to  this  point,  by  Frerichs,  in  only  22  was  the  cancer  of  the  liver 
primaty.  Of  the  three  varieties  of  cancer,  the  medullary  is  the  variety  in 
the  larger  proportion  of  cases.  Scirrhous,  or  hard  cancer,  is,  however, 
not  very  infrequent,  but  the  colloid  or  alveolar  variety  is  exceedingly  rare. 
In  most  cases  the  cancerous  affection  is  circumscribed,  but  occasionally 
more  or  less  of  the  organ  is  infiltrated ;  the  latter  is  distinguished  as  dif- 
fuse hepatic  cancer.  When  circumscribed,  the  affection  is  presented  in 
the  form  of  nodules  or  tumors  varying  in  size  from  that  of  a  pea  to  a 
child's  head.  There  may  be  but  a  single  nodule  or  tumor.  This  is  rarely 
the  case  unless  the  cancer  be  primary.  Usually,  there  are  numerous 
nodules  or  tumors,  differing  in  size,  and  some  of  more  recent  date  than 
others.  The  whole  organ,  is  sometimes  studded  with  them.  They  are,  as 
a  rule,  few  in  number  in  proportion  as  they  are  of  large  size.  They  are 
sometimes,  but  very  rarely,  melanotic.  Here,  as  in  cancerous  affections 
elsewhere,  blood  is  frequently  extravasated.  The  cancerous  affection  gene- 
rally give  rise  to  more  or  less  enlargement  of  the  organ.  The  increase  in 
size  and  weight  is  sometimes  enormous.  The  weight  has  been  known  to 
exceed  twenty  pounds.  There  are  exceptions  to  the  rule  as  regards  enlarge- 
ment. Of  76  cases  analyzed  by  Frerichs,  in  10  the  size  was  normal,  and 
in  6  the  organ  was  smaller  than  in  health.  The  affection,  in  some  cases, 
does  not  extend  to  the  periphery,  but  in  most  cases  the  nodules  or  tumors 
give  rise  to  prominence  or  projections  on  the  surface  of  the  organ.  These 
vary  much  in  size  and  number  in  different  cases.  They  are  flattened  at 
their  summits  and  depressed  in  the  centre,  so  as  to  present  an  umbilicated 
appearance.  If  the  cancer  be  of  the  hard  variety,  the  bulging  tumors  are 
resisting  to  the  touch,  but,  if  medullary,  they  may  communicate  to  the 
finger  a  sense  of  fluctuation,  and  the  disease  is  liable  to  be  mistaken  for 
abscess  of  the  liver.  Partial  peritonitis  is  generally  developed  when  the 
tumors  project  beyond  the  surface,  and,  in  some  cases,  the  peritonitis 
becomes  general. 

Here,  as  in  other  situations,  cancer  involves  in  its  causation  a  special 
diathesis.     Cases  rarely  occur  in  early  life.     Of  83  cases  analyzed  by  Fre- 
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richs,  only  seven  were  in  persons  under  30  years  of  age ;  the  age  in  14 
cases  was  between  30  and  40  years ;  in  41,  between  40  and  60  years  ;  in 
19,  between  60  and  70  years  ;  and  in  2,  the  age  exceeded  70  years.  The 
two  sexes  are  about  equally  liable  to  this  affection. 

Cancer  of  the  liver  being  generally  secondary,  the  symptoms,  in  most 
cases,  are  combined  with  those  referable  to  other  affected  organs.  It  is 
much  oftener  secondary  to  an  affection  of  other  abdominal  viscera  than 
to  a  primary  cancer  of  a  part  not  connected  with  the  portal  circulation. 
"When  developed  secondarily,  under  these  circumstances,  the  hepatic  affec- 
tion is  liable  to  be  overlooked. 

The  general  manifestations  of  the  cancerous  cachexia,  viz.,  waxy  pal- 
lor, progressive  emaciation,  and  debility,  are  usually  present,  sooner  or 
later,  but  in  this,  as  in  other  situations,  the  affection  sometimes  makes 
considerable  progress  before  cachectic  phenomena  are  apparent.  The 
affection  in  some  cases  remains  for  a  greater  or  less  period  quite  latent. 
The  general  symptoms  may  be  manifest  without  local  phenomena  point- 
ing to  the  seat  of  the  affection  ;  but,  in  the  majority  of  cases,  the  affection 
speedily  gives  rise  to  both  general  and  local  symptoms.  Pain  is  usually 
more  or  less  prominent,  referable  to  the  liver,  and  shooting  in  different 
directions.  Tenderness  on  pressure  is  a  frequent  symptom.  Jaundice 
occurs  in  the  minority  of  cases,  viz.,  39  of  91  cases  analyzed  by  Frerichs. 
In  the  cases  in  which  it  occurs  the  jaundice  persists  until  death.  Peri- 
toneal effusion  occurs  in  the  majority  of  cases,  viz.,  48  to  80.  This  is 
generally  due  to  peritonitis  excited  by  the  cancerous  tumors,  but  some- 
times by  pressure  upon  the  portal  vein.  In  the  latter  case,  the  effused 
liquid  is  serum  without  lymph  ;  in  the  former,  more  or  less  lymph  is 
exuded.  Occasionally  blood,  extra vasated  into  the  cancer,  escapes  into 
the  peritoneal  cavity.  The  accumulation  of  liquid  may  be  so  great  as  to 
require  the  operation  of  tapping.  The  appetite  and  digestion  are  early 
impaired,  and,  at  a  later  period,  diarrhoea  not  infrequently  occurs.  (Edema 
of  the  lower  extremities  is  apt  to  occur  in  the  latter  part  of  life.  Emacia- 
tion and  loss  in  weight  are  progressive,  and  death  takes  place  by  slow 
asthenia,  if  the  patient  be  not  carried  off  by  some  intercurrent  disease. 
A  fatal  termination  may  be  hastened  by  peritonitis  induced  by  the  local 
affection,  by  abundant  hemorrhage,  by  coexisting  cancerous  affections 
elsewhere,  and  by  various  accidental  complications.  Aside  from  these 
circumstances,  the  progress  of  the  affection  is  sometimes  rapid  and  some- 
times slow.  The  duration  in  different  cases  varies  from  a  few  weeks  to 
several  years ;  sooner  or  later  the  termination  is  inevitably  fatal. 

In  most  cases,  the  diagnosis  is  made  without  difficulty.  The  enlarge- 
ment of  the  organ,  the  presence  of  one  or  more  nodules  or  tumors  appre- 
ciable by  the  touch,  with  pain  and  tenderness,  and  frequently  the  knowl- 
edge of  the  existence  of  cancer  in  some  other  situation,  render  the  nature 
of  the  affection  sufficiently  clear.  A  large  indolent  tumor  in  the  left  lobe, 
however,  may  occasion  considerable  embarrassment,  and  I  have  met  with 
cases  in  which  different  opinions  were  held  by  different  persons  of  large 
experience  in  diagnosis.  Such  a  tumor  may  be  mistaken  for  an  aneurism, 
a  fecal  accumulation  in  the  transverse  colon,  cancer  of  the  stomach,  or  an 
enlarged  pancreas.  A  medullary  tumor,  as  already  stated,  may  be  sup- 
posed to  be  an  hepatic  abscess.  The  antecedent  and  coexisting  symptoms 
are  mainly  to  be  relied  upon  in  these  cases. 

The  diagnosis  is  difficult  when  no  evidence  is  obtained  by  palpation.  If 
the  cancerous  growth  be  confined  within  the  organ,  and  the  latter  be 
simply  enlarged,  still  more,  if  the  size  be  noi'mal  or  below  that  of  health, 
the  existence  of  the  affection  can  only  be  conjectured  in  view  of  more  or 
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less  pain  and  tenderness  over  the  liver,  conjoined  with  a  cachectic  condi- 
tion and  the  existence  of  cancer  elsewhere.  The  diagnosis  is  impossible 
in  the  few  cases  in  which  there  are  no  physical  signs  and  the  affection  is 
latent  as  regards  local  symptoms. 

The  age  of  the  patient,  peritoneal  effusion,  persisting  jaundice,  and 
hereditary  predisposition  are  to  be  taken  into  account  in  the  diagnosis. 

The  treatment  has  reference  only  to  the  palliation  of  symptoms  and  the 
prolongation  of  life.  Pain  will  often  require  the  habitual  use  of  opium. 
An  ad  vantage  of  an  early  diagnosis  consists  in  the  avoidance  of  injurious 
medication.  Every  debilitating  measure  will  tend  to  shorten  life.  The 
system  i  i  to  be  supported,  as  far  as  practicable,  by  tonic  remedies,  nutri- 
tious dxet,  and  other  hygienic  measures.  The  object  in  this,  as  in  other 
chronic  incurable  affections,  is  to  endeavor  to  aid  the  system  in  resisting, 
as  long  as  possible,  the  fatal  termination. 

Tuberculosis  of  the  Liver. 

Tuberculous  collections  are  occasionally  found  in  the  liver.  Embracing^ 
under  the  name  tubercles,  the  small,  hard,  semi-transparent  granulations 
which  have  been  described  in  the  first  part  of  this  work,  these  are  found, 
in  some  cases  of  so-called  acute  phthisis,  here,  as  in  numerous  other 
organs,  especially  in  children.  In  some  cases  of  advanced  ordinary  tuber- 
culosis, small  masses  of  yellow,  cheesy  matter  are  found  in  the  liver. 
These  may  undergo  softening,  but  very  rarely,  if  ever,  are  large  collec- 
tions found  in  this  organ.  The  existence  of  tuberculosis  in  this  situation 
can  only  be  ascertained  by  the  scalpel  after  death ;  and  as  it  is  always 
secondary  to  the  disease  in  other  organs,  tuberculosis  of  the  liver  does  not 
claim  consideration  as  an  individual  affection. 

Acute  Atrophy  of  the  Liver. 

Under  the  name  acute  yellow  atrophy  of  the  lioe.r,  Rokitansky  has  des- 
cribed a  structural  affection  offering  striking  anatomical  characters,  and 
apparently  involving  a  peculiar  morbid  process  which  is  not  fully  under- 
stood. The  affection  has  been  studied  clinically  by  Frerichs,  and  exam- 
ples are  to  be  found  among  cases  reported  by  Bright,  Alison,  Graves, 
Uudd,  and  Wilks  in  Great  Britain.  In  this  country  cases  have  been 
reported  by  the  late  Prof.  C.  A.  Lee,  Prof.  Horatio  C.  Wood,  Dr.  Isaac 
G.  Porter,  and  Dr.  John  Homans.1  The  affection  has  heretofore  been 
known  as  malignant  or  fatal  jaundice,  typhoid  icterus  and  hemorrhagic 
icterus. 

The  liver  in  this  affection  undergoes  a  rapid  and  notable  reduction  in 
size ;  hence  the  significance  of  the  term  acute  atrophy.  This  diminution, 
appreciable  by  physical  signs  during  life,  has  been  observed  to  take  place 
within  three  or  four  days.  The  size  is  diminished  in  all  directions,  but 
more  especially  as  regards  thickness,  so  that  the  organ  is  flattened.  In 
extreme  cases  the  size  is  reduced  one-half  and  even  two-thirds.  The 
weight  is  proportionately  lessened.  Frerichs  has  met  with  an  example 
in  which  the  weight  was  only  1  pound  13  ounces  avoirdupois.  This 
amount  of  reduction  existed  in  a  case  under  my  observation  to  be  noticed 
presently.  The  organ  is  notably  flaccid,  and  folds  up,  or  collapses  from 

1  Vide  Buffalo  Medical  Journal,  March,  isr>3.  American  Journal  of  Medical 
Sciences,  April,  1807,  and  January,  1871.  For  an  account  of  several  additional 
cases  observed  in  this  country,  and  an  analysis  of  20  cases,  see  article  by  John 
Homans,  M.D.,  in  the  American  Journal  of  Medical  Sciences,  July,  18G8. 
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its  own  weight.  The  surface  presents  a  puckered  appearance.  The  con- 
sistence of  the  organ  is  much  diminished,  so  that  it  is  easily  broken  down 
with  the  finger,  and  it  is  sometimes  almost  pulpy.  The  cut  surfaces  pre- 
sent a  yellow  color  which  has  been  compared  to  ochre  or  rhubarb.  The 
small  vessels  connected  with  the  portal  and  hepatic  vein  appear  to  be 
destroyed,  so  that  an  injection  thrown  into  either  fails  to  reach  the  capil- 
laries, and  is  extravasated  into  the  glandular  tissue.  The  hepatic  cells 
are  not  discoverable  on  microscopical  examination.  In  an  advanced  stage, 
the  disorganization  appears  to  be  complete,  the  microscope  showing  gran- 
ules, oil-drops,  pigmentary  matter,  blood-corpuscles,  together  with  crystals 
of  leucine  and  globular  masses  of  tyrocene,  in  addition  to  the  vessels  and 
the  connective  tissue.  The  gall-bladder  and  bile  ducts  are  empty. 

Enlargement  of  the  spleen  coexists  in  the  majority  of  cases.  The 
affection  has,  as  yet,  been  insufficiently  studied  as  regards  its  association 
with  morbid  conditions  of  other  organs. 

The  clinical  history,  as  determined  by  an  analysis  of  thirty-one  cases 
by  Frerichs,  is  as  follows :  The  affection,  in  about  an  equal  proportion  of 
cases,  is  either  developed  abruptly  or  preceded  by  a  prodromic  stage.  The 
premonitions  are  symptoms  denoting  disorder  of  the  digestive  system,  and 
are  not  significant  of  the  affection.  Without  or  with  premonitions  which 
last  from  three  to  five  days  usually,  but  sometimes  much  longer,  jaun- 
dice occurs.  It  is  usually  not  intense,  and  does  not  differ,  as  regards  the 
coloration  of  the  skin,  from  ordinary  jaundice.  Intense  cephalagia  and 
delirium,  either  simultaneously  with  the  jaundice  or  after  a  period  varjdng 
from  two  to  twenty-one  days,  become  prominent  symptoms.  The  delirium 
is  usually  active,  patients  crying  out,  and  sometimes  requiring  restraint ; 
but  in  some  cases  the  delirium  manifests  itself  only  in  quiet  wandering. 
In  a  third  of  the  cases,  convulsions  occur.  These  in  some  cases  are  epi- 
leptiform ;  in  some  cases  they  consist  of  general  tremor  or  rigor,  and  in 
some  "cases  they  are  limited  to  a  few  muscles.  Trismus  has  occasionally 
been  observed.  To  the  delirium  and  convulsions,  stupor  succeeds,  even- 
tuating rapidly  in  profound  coma.  The  pupils  are  sometimes  contracted, 
sometimes  dilated,  and  in  some  cases  unaffected,  responding  readily  to 
light.  When  the  jaundice  first  appears,  the  pulse  is  slow,  but  when  de- 
lirium occurs,  the  pulse  is  more  or  less  frequent.  During  the  progress  of 
the  disease,  the  pulse  fluctuates  remarkably  as  regards  frequency.  At 
one  time  it  may  rise  to  120,  at  another  time  falling  to  80  or  90.  The 
pulse  varies  also  as  regards  other  characters  than  frequency.  In  the 
latter  part  of  the  disease  it  becomes  persistingly  frequent,  increasing  pro- 
gressively in  frequency  and  becoming  more  and  more  attenuated  and 
feeble.  According  to  Frerichs,  the  temperature,  as  ascertained  by  the 
thermometer,  is  only  raised  during  the  early  stage,  and  when  the  delirium 
and  convulsions  are  excessive.  In  a  case,  however,  reported  by  A. 
Christy  Wilson,  resident  physician  of  the  Royal  Infirmary,  Edinburgh, 
the  temperature  fluctuated  between  104°  and  105°  Fahr.  up  to  shortly 
before  death.1  Hemorrhages  take  place  in  various  situations,  generally 
into  the  stomach  and  intestines,  in  females  from  the  uterus,  and  occa- 
sionally hematuria  occurs.  Extravasations  are  not  uncommon,  giving 
rise  to  petechise  and  to  ecchymoses  found  after  death  in  various  situations. 
Pains  in  the  epigastrium  are  common,  extending  to  the  right  hypochon- 
drium.  Tenderness  on  pressure  exists  in  these  regions.  The  boAvels  are 
generally  constipated.  The  breathing  is  apt  to  be  early  accompanied  by 
sighing,  and,  after  coma  occurs,  the  respirations  are  irregular  and  sterto- 

1  Vide  Edinburgh  Medical  Journal,  February,  1868. 
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rous.  The  urine  is  not  suppressed  nor  notably  diminished.  It  contains 
bile  eli'im-nts,  and  there  is  a  gradual  disappearance  of  urea  and  the  phos- 
l>h:iU-  of  lime.  Leucine  and  tyrosine  are  found  in  large  quantities.  The 
urine  is  sometimes  slightly  albuminous.  Coolness  and  dryness  of  the 
surface  exist,  except  under  the  excitement  of  delirium  and  convulsions, 
when  the  heat  of  the  skin  is  sometimes  increased. 

The  duration  of  the  affection  is  usually  short.  Of  28  cases,  a  fatal  ter- 
mination took  place  in  13  within  a  week,  in  6  during  the  second  week,  in 
5  during  the  third  week,  and  in  4  during  the  fourth  week. 

The  termination,  in  the  vast  majority  of  cases,  is  fatal. 

The  pathological  character  of  the  affection  is  not  settled.  Rokitansky 
and  Henock  attribute  the  morbid  changes  in  the  liver  to  an  excessive  pro- 
duction of  bile,  which,  as  they  suppose,  destroys  the  parenchyma  by  a 
process  of  liquefaction.  Bright,  Frerichs,  and  others  consider  the  morbid 
process  as  inflammatory,  and,  according  to  this  view,  the  affection  is 
neither  more  nor  less  than  acute,  diffuse,  or  parenchymatous  hepatitis. 
Of  these  two  explanations,  neither  is  satisfactory.  With  our  present 
knowledge,  we  must  confess  ignorance  of  the  process  or  processes  by 
which  such  remarkable  anatomical  changes  are  brought  about.  The 
symptomatic  phenomena  are  doubtless  in  a  measure  due  to  the  suspension 
of  the  hepatic  functions.  Cholesteraemia  is  probably  a  pathological  ele- 
ment accounting  for  more  or  less  of  the  nervous  symptoms ;  but  the  con- 
vulsions and  coma  may  be  due  to  uraemia. 

The  causation  is  not  less  obscure  than  the  pathology.  The  affection  is 
most  apt  to  occur  between  20  and  30  years  of  age.  Of  31  cases,  20  were 
between  these  ages,  6  were  between  10  and  20,  and  only  5  were  over  30. 
Various  causes  have  been  conjectured,  but  we  are  without  any  positive 
knowledge  of  its  etiology.  Females  are  more  predisposed  to  it  than 
males.  Of  31  cases,  22  were  females,  and  of  these  22  cases,  one-half 
were  attacked  during  pregnancy.  The  latter  is  a  striking  fact,  yet*  33,000 
cases  of  pregnancy,  analyzed  by  Spaeth,  afforded  only  two  examples  of 
acute  atrophy  of  the  liver. 

The  following  is  a  condensed  history  of  a  typical  case  under  my  obser- 
vation in  Bellevue  Hospital:  A  female,  aged  21  years,  was  admitted 
February  18,  1865.  When  admitted,  she  was  intensely  jaundiced,  and  so 
lethargic  as  not  to  be  able  to  communicate  anything  of  the  previous  his- 
tory. With  much  effort  she  could  be  aroused  sufficiently  to  reply  to  some 
questions,  but  immediately  relapsed  into  deep  somnolency.  She  resisted 
attempts  to  administer  remedies.  The  pulse  was  65,  the  surface  cool,  the 
pupils  were  natural,  and  there  was  sordes  about  the  teeth.  There  was 
considerable  tenderness  over  the  liver,  and,  by  percussion,  the  organ  ap- 
peared to  be  diminished  in  size.  At  times  she  evinced  a  certain  degree  of 
consciousness  by  calling  for  food  and  facilities  for  attending  to  other 
wants  of  nature.  There  were  no  convulsions.  The  somnolency  even- 
tuated in  coma,  and  death  took  place  February  25. 

On  examination  after  death,  the  liver  was  found  to  be  much  reduced  in 
volume,  more  especially  in  thickness ;  its  weight  was  1  pound  13  ounces. 
It  had  a  mottled  appearance,  and  was  quite  flaccid.  On  section,  it  pre- 
sented a  homogeneous,  structureless  appearance ;  the  color  was  deep  ochre, 
and  its  consistence  was  almost  pulpy.  On  microscopical  examination, 
the  liver  cells  had  lost  their  characteristic  appearance,  and  appeared  to  be 
mere  conglomerations  of  coarse  brown  granular  matter,  without  nuclei, 
but  with  considerable  oil.  The  field  also  contained  free  oil-drops  and 
granular  matter.  The  convoluted  tubes  of  the  kidneys  had  lost  their 
epithelium,  and  were  filled  with  granular  matter.  There  was  no  disease 
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of  the  duodenum,  nor  obstruction  of  the  biliary  ducts.  The  organs  within 
the  chest  were  healthy.  The  head  was  not  opened. 

The  diagnosis,  after  the  affection  is  developed,  is  to  be  made  by  atten- 
tion to  the  striking  features  which  belong  to  its  clinical  history  and  bv 
excluding  other  grave  affections  which  axe  liable  to  be  accompanied  bv 
jaundice  Typhus  fever,  remitting  fever,  pyaemia,  and  certain  local  inflam- 
mations, if  jaundice  occur,  may  present  some  of  the  symptoms  of  this  affec- 
tion, but,  in  general,  they  are,  severally,  to  be  recognized  by  diagnostic 
phenomena  which  do  not  belong  to  the  symptomatology  of  acute  atrophy 
of  the  liver,  or  their  exclusion  is  to  be  based  on  the  absence  of  these 
phenomena.  Progressive,  rapid  diminution  of  the  size  of  the  liver  may 
generally  be  ascertained  by  physical  exploration,  and  this  is  a  capital 
point  in  the  diagnosis.  Frerichs  attaches  much  importance  to  the  presence 
ot  crystals  of  leucme  and  tyrocine  in  the  sediment  of  the  urine. 

A  few  words  will  embrace  all  that  is  to  be  said  with  reference  to  treat- 
ment. With  our  present  knowledge,  little  is  to  be  expected,  beyond  pallia- 
tion, from  remedies.  Drastic  purgatives  and  emetics  have  been  advised, 
but  the  propriety  of  these  or  other"  perturbatory  measures  is  very  doubt- 
ful. Symptoms  which  furnish  indications  for  palliative  remedies  are 
vomiting  and  hemorrhages.  For  the  vomiting  and  gastrorrhagia,  ice  in 
small  pieces,  bismuth,  and  anodynes  may  be  prescribed.  The  mineral 
acids  are  appropriate.  The  symptoms  referable  to  the  circulation,  viz., 
the  frequency  and  feebleness  of  the  pulse,  with  coolness  of  the  surface, 
indicate  tonics  and  stimulants.  Inasmuch  as  the  convulsions  and  coma 
may  be  due  to  uraemia,  it  would  be  desirable,  if  possible,  to  excite  the 
action  of  the  kidneys ;  and,  if  this  be  not  practicable,  the  hot-air  bath  and 
perhaps  hydragogues,  suggest  themselves  as  means  of  effecting  the  vicari- 
ous elimination  of  urea.  Hemorrhage  from  the  bowels  calls  for  astringent 
remedies.  Revulsive  applications  over  the  site  of  the  liver,  by  means  of 
fomentations  and  stimulating  embrocations  or  rubefacients,  may  be  of  some 
service. 

Hydatid  Tumors  of  the  Liver. 

A  hydatid  tumor  consists  of  a  sac,  more  or  less  thick  and  resisting 
according  to  its  age,  which  contains  a  membranous  bladder  filled  with  a 
clear  liquid  resembling  water.  This  bladder  is  not  adherent  to  the  sur- 
rounding sac  ;  it  may  contain  nothing  but  liquid,  but  generally  it  contains 
a  greater  or  less  number  of  floating  globular  or  ovoid  cysts,  varying  in 
size  from  that  of  a  pea  to  a  hen's  egg.  The  number  of  these  cysts  con- 
tained within  the  membranous  bladder,  or  the  so-called  mother  cyst,  varies 
greatly  in  different  cases.  They  may  be  few,  or  the  number  may  amount 
to  hundreds  and  even  thousands.  The  mother  cyst  and  the  cyst  which  it 
contains  (which  Frerichs  calls  the  daughter  vesicles),  are  now  commonly 
known, as  hydatids.  They  were  formerly  called,  after  Laennec,  acephalo- 
eysts.  Within  the  hydatid  cysts  are  found,  in  more  or  less  abundance, 
adherent  to  the  inner  surface,  minute  white  particles,  which  Budd  com- 
pares to  diminutive  fish  spawn.  Examined  with  the  microscope,  these 
minute  bodies  are  found  to  be  immature  tseniae,  and  they  are  called  echi- 
nococci  hominis.  The  echinococcus,  so  long  as  it  is  contained  within 
the  Itydatid  cysts,  remains  undeveloped,  but  finding  its  way  into  the  ali- 
mentary canal  of  certain  animals,  it  is  developed  into  a  tapeworm.  The 
hydatid  cysts  may  contain  only  the  remains  of  echinococci,  viz.,  shreds 
of  membrane,  and  the  characteristic  hooklets  which  encircle  the  head  of 
the  animal  in  its  immature  as  well  as  its  fully  developed  state.  The  only 
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source  of  echinococci  in  any  part  of  the  human  body  is  the  introduction 
into  the  alimentary  canal  of  the  ova  from  taenia.  The  tsenia  which  furnish 
ova  giving  rise  to  the  hydatid  formations  occurring  in  the  liver  and  other 
organs  in  man,  are  found  in  the  intestines  of  dogs  and  wolves  (taenia 
echinococcus).  The  ova,  ingested  with  food  or  drink,  find  their  way  from 
the  alimentary  canal  to  the  liver  or  other  organs  where  they  are  developed 
into  echinococci  or  immature  tapeworms. 

For  a  fuller  description  of  hydatids  and  echinococci,  the  reader  is 
referred  to  treatises  on  morbid  anatomy,  or  to  works  treating  especially 
of  entozoa — a  subject  which  has  acquired  great  interest  and  importance 
from  recent  researches.1 

The  liver  is  the  most  frequent  habitat  of  hydatid  tumors ;  they  occur 
here  oftener  than  in  all  other  parts  collectively.  Usually  there  exists  but 
a  single  tumor,  but  sometimes  there  are  two,  three,  or  more.  Similar 
tumors  sometimes  coexist  in  other  organs,  more  especially  in  the  lungs 
and  spleen.  They  vary  in  size,  in  different  cases,  both  in  the  liver  and 
elsewhere,  from  a  minute  cyst  to  a  tumor  as  large  as  a  child's  head.  They 
may  exist  in  any  part  of  the  liver,  being  situated  sometimes  deep  within 
the  gland  and  sometimes  near  the  surface.  They  are  much  oftener  found 
in  the  right  than  in  the  left  lobe  of  the  liver. 

The  pathological  history  of  hydatid  tumors  offers  important  differences- 
in  different  cases.  The  growth  of  the  tumor  in  a  certain  proportion  of 
cases  is  arrested  by  the  thickness  and  density  of  the  sac,  which  sometimes 
becomes  calcareous.  Under  these  circumstances,  the  contained  hydatids 
shrivel  up  and  are  destroyed  ;  the  echinococci  die,  and  an  examination 
after  death  shows  the  debris  of  the  former  and  the  booklets  of  the  latter, 
with  cholesterin,  hematoidin,  and  inspissated  bile.  This  is  a  mode  of 
spontaneous  cure  occurring  in  a  large  proportion  of  cases.  It  is  supposed 
that  the  destruction  of  the  hydatids  and  echinococci  is  sometimes  due  to 
the  passage  of  bile  into  the  mother  cyst. 

In  other  cases  the  hyatid  tumor  continues  to  grow  until  it  attains  to  a 
considerable  or  large  size,  projecting  from  the  periphery  of  the  liver  and 
making  pressure  on  the  surrounding  parts.  The  most  frequent  direction 
of  the  tumor  is  against  the  diaphragm,  pushing  it  upward  more  or  less 
within  the  thoracic  space.  The  diaphragm  has  been  observed  to  be  pushed 
upward  as  high  as  the  first  rib,  and  even  to  the  clavicle.  Situated  in  the 
left  lobe  of  the  liver,  it  may  push  the  parts  before  it  into  the  left  thoracic 
space,  displacing  the  heart.  Situated  at  the  lower  part  of  the  liver,  it 
presses  against  the  colon  and  small  intestines,  and  may  extend  nearly  or 
quite  to  the  brim  of  the  pelvis.  Situated  near  the  anterior  surface  of  the 
liver,  it  extends  in  an  outward  direction,  and  may  appear  as  a  fluctuating 
tumor  at  any  point  over  the  site  of  the  organ. 

Bursting  of  the  tumor  is  an  important  event  in  its  pathological  history. 
Extending  into  the  thoracic  space,  it  may  open  and  discharge  its  contents 
into  the  pleural  sac,  giving  rise  to  acute  pleuritis,  which  is  apt  to  prove 
fatal.  A  far  more  favorable  occurrence  is  an  opening  into  the  bronchial 
tubes,  escape  into  the  pleural  sac  being  prevented  by  partial  pleuritis 
followed  by  adhesions  at  the  point  of  perforation  of  the  diaphragm.  The 
hydatids  are  then  expectorated,  and  such  cases  offer  a  fair  prospect  of  re- 
covery. The  opening  may  take  place  into  the  peritoneal  cavity,  and  fatal 
peritonitis  is  then  induced;  or,  the  opening  having  been  preceded  by 

1  The  medical  student  or  practitioner  desirous  of  knowing  all  that  is  known 
respecting  these  and  other  entozoa  should  consult  the  work  by  Davaine,  entitled 
Traite  des  Entozoaires,  etc.,  Paris,  I860. 
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partial  peritonitis  and  adhesions,  it  takes  place  into  the  stomach  or  colon. 
The  hydatids  are  then  discharged  by  vomiting  or  stool,  and  recovery  may 
take  place.  It  may  burst  into  the  pericardium,  and  a  fatal  result  is  im- 
mediate. Another  fatal  direction  is  into  the  vena  cava.  The  hydatids 
then,  getting  into  the  venous  'circulation,  are  carried  to  the  right  side  of 
the  heart,  and  destroy  life  by  plugging  the  branches  of  the  pulmonary 
artery.  It  may  open  into  the  gall-bladder  or  biliary  passages,  and  the 
hydatids  may  pass  through  the  common  duct,  or,  becoming  impacted 
within  it,  give  rise  to  obstruction  to  the  flow  of  bile  into  the  duodenum. 
And,  lastly,  the  tumor  may  open  externally  through  the  abdominal  walls, 
or  in  an  intercostal  space,  under  these  circumstances  recovery  taking  place 
in  about  one-half  of  the  cases. 

The  bursting  of  the  tumor  inwardly  may  be  the  result  of  a  blow  or  fall. 
This  has  repeatedly  proved  a  cause  of  sudden  death  in  cases  in  which  the 
existence  of  an  hydatid  tumor  had  not  been  suspected.  In  some  cases 
suppuration  takes  place  within  the  tumor,  converting  it  into  an  hepatic 
abscess. 

The  clinical  history  offers  nothing  which  points  to  this  or  any  affection 
of  the  liver  until  the  tumor  attains  to  a  sufficient  size  to  occasion  incon- 
venience by  pressing  on  the  adjacent  parts.  So  long  as  the  tumor  is 
contained  within  the  gland,  it  is  usually  completely  latent.  It  gives  rise 
to  no  pain  or  tenderness,  and  the  hepatic  functions  are  not  appreciably 
disturbed.  Tumors  of  considerable  size  are  not  infrequently  discovered 
unexpectedly  in  autopsical  examinations.  If,  however,  a  tumor  be  situated 
near  the  periphery,  and  project  considerably  beyond  the  organ,  it  is  apt 
to  give  rise  to  local  symptoms  directing  the  attention  to  the  part.  Usually, 
under  these  circumstances,  pain  is  slight  or  wanting,  but  a  sense  of  ful- 
ness and  uneasiness  is  felt  in  the  neighborhood  of  the  liver.  When  pain 
is  present,  it  is  due  mainly  to  inflammation  developed  by  the  pressure 
of  the  tumor.  The  pressure  upon  adjacent  parts  gives  rise  to  sj^mptoms 
which  differ  according  to  the  direction  in  which  the  tumor  extends.  Ex- 
tending into  the  thoracic  space,  it  gives  rise  to  dyspnoea  on  exertion, 
cough,  and  palpitation.  Pressure  on  the  stomach  and  intestines  is  liable 
to  produce  vomiting  and  constipation.  If  the  vena  cava  be  compressed, 
oedema  of  the  lower  extremities  follows.  The  growth  of  the  tumor  is 
slow,  and  attended  with  little  or  no  constitutional  disturbance.  There  is 
no  febrile  movement,  and  the  nutrition  of  the  body  may  be  unimpaired. 

Important  local  and  general  symptoms,  however,  are  incident  to  the 
bursting  of  the  tumor,  or  the  discharge  of  its  contents  by  ulceration. 
These  symptoms  will  depend  on  the  direction  in  which  the  opening  occurs. 
As  already  stated,  pleuritis,  pericarditis,  and  peritonitis,  are  .results  of  the 
opening,  respectively,  into  the  pleural,  pericardia!,  and  peritoneal  cavities, 
and  the  two  latter  affections  thus  induced  are  uniformly  fatal.  The  first 
of  these  three  affections  is  very  apt  to  prove  fatal.  Opening  into  the  vena 
cava,  it  gives  rise  to  the  symptoms  of  obstruction  of  the  pulmonary  cir- 
culation from  embolism.  If  the  lung  be  perforated  without  general  pleu- 
ritis, pneumonitis  is  apt  to  follow  ;  cough  and  expectoration  are  prominent 
symptoms,  and  in  the  latter  are  contained,  from  time  to  time,  hydatids, 
together  with  bile  in  some  cases.  If  perforation  of  the  lung  ensue  after 
the  evacuation  into  the  pleural  sac,  the  phenomena  of  pneumo-hydrothorax 
are  developed.  .Perforation  of  the  stomach  or  colon  is  usually  attended 
with  severe  pain,  and  is  followed  by  the  discharge,  either  by  vomiting 
or  stool,  of  hydatids.  The  discharge  of  the  hydatids  into  the  biliary 
passages  gives  rise  to  jaundice.  Jaundice,  irrespective  of  this  cause,  is 
rare  in  cases  of  hydatid  tumor.  Dropsy  of  the  peritoneum  does  not  be- 
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long  to  the  clinical  history  of  the  affection.  Both  jaundice  and  hydro- 
peritoneum,  however,  are  occasionally  effects  of  the  pressure  of  the  tumor 
on  the  biliary  passages  without  the  liver,  and  on  the  vena  portse. 

A  diagnosis  is  impracticable  so  long  as  the  growth  does  not  extend 
beyond  the  gland.  The  affection  can  only  be  recognized  when  either  the 
tumor  is  discoverable  by  physical  examination,  or  hydatids  are  discharged 
through  some  outlet.  A  turnor  extending  from  the  anterior  surface,  or 
from  the  inner  or  lower  margin  of  the  liver,  after  it  has  attained  to  a  cer- 
tain size,  is  apparent  to  the  touch.  The  diagnosis  now  involves  its  dis- 
crimination from  other  tumors.  When  situated  over  the  liver,  it  is  to  be 
discriminated  from  cancer  and  hepatic  abscess.  This  discrimination  may 
generally  be  made  without  much  difficulty.  From  cancer  it  is  distin- 
guished by  its  smooth  and  globular  form,  its  elasticity  and  the  sense  of 
fluctuation,  freedom  from  pain,  and  absence  of  the  cancerous  cachexia. 
From  hepatic  abscess  it  is  distinguished  by  the  slowness  of  its  growth, 
absence  of  pain  and  tenderness,  and  by  its  being  unattended  by  the  con- 
stitutional symptoms  to  which  suppuration  generally  gives  rise,  viz., 
chills,  febrile  movement,  etc.  Extending  from  the  inner  border,  it  is  to 
be  discriminated  from  cancer  of  the  stomach  or  pancreas,  and  from  an 
aneurismal  tumor.  The  connection  of  the  hydatid  tumor  with  the  liver, 
and  the  disconnection  of  other  tumors,  may  generally  be  ascertained  by 
palpation  and  percussion.  Cancer  of  the  stomach  or  pancreas  is  usually 
accompanied  by  pain,  and,  in  the  former  situation,  by  notable  gastric 
symptoms,  and  the  cancerous  cachexia  may  be  apparent.  The  cancerous 
tumor  is  generally  irregular  or  lobulated.  An  aneurismal  tumor  is  dis- 
tinguished by  its  anterior  and  lateral  pulsation,  the  frequent  occurrence 
of  murmur,  and  generally  by  persisting  gnawing  pain  referable  to  the 
back. 

A  physical  sign,  sometimes  obtained  by  percussion,  is  highly  distinctive 
of  a  hydatid  tumor.  If  percussion  be  made  upon  the  tumor,  the  fingers 
of  the  left  hand  or  the  whole  hand  being  placed  over  the  tumor,  the  col- 
lision of  the  floating  hydatids  with  each  other  causes  a  characteristic 
tactile  vibration  known  as  the  hydatid  fremitus.  The  sensation  is  com- 
pared to  that  felt  when  percussion  is  made  upon  the  hand  resting  on  a 
mass  of  jelly.  M.  Briancon  has  shown,  by  filling  an  ordinary  bladder 
with  liquid,  and  introducing  a  greater  or  less  number  of  hydatids,  that 
this  sign  is  due  to  the  latter,  and  that,  other  things  being  equal,  the  fre- 
mitus is  marked  in  proportion  to  the  number  of  hydatids  introduced.1  By 
placing  the  stethoscope  over  the  tumor,  and  practising  percussion,  a 
peculiar  sound  is  elicited,  which  in  some  cases  has  a  musical  intonation 
like  the  sound  from  a  violoncello.  These  signs  are  obtained  in  only  a 
certain  number  of  cases,  the  proportion  being  about  one-half,  according 
to  Frerichs. 

An  hydatid  tumor,  encroaching  more  or  less  upon  the  thoracic  space, 
gives  rise  to  flatness  on  percussion,  and  absence  of  respiratory  murmur 
from  the  base  of  the  chest  upward  in  proportion  to  the  height  to  which 
the  tumor  extends,  with,  perhaps,  more  or  less  displacement  of  the  heart. 
The  signs  are  those  of  pleuritis  with  effusion.  Attention  to  the  following 
point  will  suffice  for  the  disr-riiuination  in  many  if  not  most  cases.  In 
pleuritis,  the  level  of  the  liquid  effusion,  when  the  patient  is  sitting  or 
standing,  is  denoted  by  flatness  extending  upward  on  each  aspect  of  the 
affected  side  of  the  chest,  to  about  the  same  distance  ;  in  other  words,  the 
upper  limit  of  the  flatness  is  indicated  by  a  line  passing  horizontally,  or 

1   Vide  Davainc,  op.  cit. 
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nearly  so,  around  the  affected  side.  But  the  flatness  due  to  a  tumor  ex- 
tending into  the  thoracic  space  generally  has  an  irregular  limit — that  is, 
the  flatness  extends  higher  at  some  than  at  other  points.  Moreover,  the 
test  of  the  presence  of  liquid  effusion,  afforded  by  the  results  of  percussion 
when  the  position  of  the  body  is  changed  from  the  vertical  to  the  recum- 
bent, is  not  available  in  the  case  of  a  tumor. 

The  diagnosis  in  cases  in  which  the  tumor  opens  externalty,  or  its  con- 
tents are  discharged  by  expectoration,  vomiting,  or  stool,  is  established 
by  the  discovery  of  hydatids  either  entire,  or  the  remains  left  after  their 
destruction.  If  entire,  they  are  easily  recognized  with  the  naked  eye.  If 
not  entire,  the  microscope  is  to  be  employed  to  discover  shreds  of  the 
characteristic  membrane,  and  booklets  of  echinococci. 

There  is  still  another  means  of  arriving  at  a  positive  diagnosis,  viz.,  by 
introducing  into  the  tumor  an  exploring  canula,  and  withdrawing  a  little 
of  the  liquid.  If  a  clear  liquid,  like  water,  escapes,  which  does  not  coagu- 
late by  the  addition  of  an  acid,  and  on  evaporation  leaves  crystals  of  the 
chloride  of  sodium,  there  can  scarcely  be  room  for  doubt  as  to  the  charac- 
ter of  the  tumor.  If  the  hydatids  are  destroyed,  the  liquid  may  be  turbid. 
In  this  case,  microscopical  examination  may  show  booklets  of  echinococci. 
An  exploring  puncture,  made  with  a  very  small  instrument,  is  attended 
with  little  or  no  danger. 

A  tumor  caused  by  distension  of  the  gall-bladder  offers,  in  its  general 
physical  characters,  a  close  resemblance  to  an  hydatid  tumor.  But  as  a 
large  accumulation  of  bile  in  the  gall-bladder  involves  obstruction  of  the 
common  duct,  jaundice  necessarily  exists,  and  in  an  intense  degree.  This 
goes  far  in  the  differential  diagnosis.  Other  points  are,  the  form  of  the 
tumor  resembling  that  of  the  gall-bladder,  viz.,  egg-shaped,  and  its  situa- 
tion at  the  inferior  border  of  the  liver. 

A  ge  is  of  some  account  in  the  diagnosis.  Hydatids  occur  mostly  in 
middle  life,  rarely  in  childhood  or  old  age.  They  occur  most  frequently 
among  the  lower  classes  of  society.  It  may  be  stated,  in  this  connection, 
that  they  occur  more  frequently  in  some  countries  than  in  others.  They 
are  certainly  extremely  rare  in  this  country. 

Hydatid  tumors  are  not  in  themselves  serious  except  from  their  size. 
They  do  harm  by  pressure  upon  adjacent  parts.  They  prove  serious,  also, 
by  opening  into  situations  in  which  grave  or  fatal  diseases  are  induced. 
The  prognosis  in  these  cases  has  been  already  stated.  If  the  opening 
occur  in  a  situation  whence  the  contents  are  discharged  from  the  bod}', 
viz.,  through  the  integument,  into  the  bronchi,  or  the  alimentary  canal, 
recovery  may  be  hoped  for,  or  expected,  according  to  the  circumstances 
in  individual  cases.  If  recovery  do  not  take  place,  the  fatal  termination 
is  preceded  by  protracted  irritation  and  progressive  exhaustion  due,  gene- 
rally, to  suppuration  within  the  sac. 

The  growth  of  the  tumors  is  generally  extremely  slow,  and  hence,  the 
duration  of  the  affection  is  long.  After  the  existence  of  a  tumor  is  ascer- 
tained, many  months,  and  in  some  cases  many  years,  elapse  before  it  at- 
tains to  a  size  sufficient  to  cause  serious  results  or  great  inconvenience. 
Of  24  cases  analyzed  by  Barrier  (cited  by  Frerichs),  in  3  the  affection 
lasted  for  2  years ;  in  8,  for  periods  between  2  and  4  years ;  in  4,  from  4 
to  6  years,  and  single  cases  exemplified  its  duration  for  15,  18,  20,  and  30 
years. 

In  the  treatment  of  hydatid  tumors  of  the  liver,  there  are  two  objects 
to  which  measures  may  be  directed.  One  object  is  the  evacuation  of  the 
tumor ;  the  other  object  is  to  arrest  its  growth  and  promote  absorption  of 
its  contents.  Medicinal  means  are  applicable  to  the  last-named  object 


HYDATID    TUMORS    OF    THE    LIVER.  577 

only  ;  (In-  first  object  is,  of  course,  to  be  effected  exclusively  by  surgical 
interference. 

Several  internal  remedies  have  been  proposed  as  capable  of  destroying 
the  hydatids.  When  this  takes  place,  the  tumor  ceases  to  grow,  and, 
li'ra  dually  diminishing  in  size,  may  finally  disappear.  This  is  the  mode 
in  which  a  spontaneous  cure  not  infrequently  takes  place.  Calomel,  com- 
mon salt,  and  the  iodide  of  potassium,  have  been  thought  to  have  the 
power  of  effecting  the  destruction  of  the  hydatids,  these  remedies  acting 
by  being  absorbed  and  exerting  a  poisonous  effect  upon  the  entozoa. 
Their  efficacy,  however,  does  not  appear  to  have  been  established  by  clini- 
cal observation.  Dr.  Hjaltelin,  of  Iceland,  reports  that  the  tincture  of 
kamela,  an  active  tsenifuge,  given  internally  in  doses  of  from  thirty  to 
forty  drops  three  times  a  day  in  a  tablespoonful  of  water,  effected  a  cure 
in  two  cases  under  his  observation,  and  in  many  other  cases  within  his 
knowledge.1 

The  most  effective  surgical  measure,  in  certain  cases,  is  to  make  an  in- 
cision into  the  tumor,  sufficiently  large  to  remove  both  the  liquid  and  the 
hydatids  which  it  may  contain.  This  operation  is  warrantable,  if  not  ad- 
visable, whenever  the  tumor  extends  in  an  outward  direction,  provided 
adhesions  have  taken  place  around  a  space  in  which  the  opening  is  made, 
so  that  there  is  no  danger  of  the  escape  of  the  contents  into  the  peritoneal 
sac.  A  method  of  determining  whether  adhesions  exist  or  not,  is  to  ascer- 
tain whether  the  tumor,  or  the  liver,  be  depressed  by  a  forced  inspiration, 
or  remain  fixed  in  the  same  position.  This  point  is  readily  ascertained 
by  marking  on  the  chest  or  abdomen  the  situation  of  the  tumor,  or  the 
lower  margin  of  the  liver,  or  its  upper  margin,  successively  at  the  end  of 
an  expiratory  and  an  inspiratory  act.  After  evacuating  the  tumor,  cica- 
trization may  be  expected  to  follow,  but  this  result  may  be  preceded  by 
suppuration  within  the  sac,  which  may  be  continued  so  as  to  involve  dan- 
ger from  constitutional  irritation  and  exhaustion. 

A  better  method  of  surgical  treatment  is  to  withdraw  more  or  less  of 
the  liquid  by  means  of  a  small  exploring  canula,  employing  a  certain 
amount  of  suction  force  if  necessary.  The  effect  of  this  procedure  is  to 
diminish  the  size  of  the  tumor,  and  to  destroy  the  hydatids,  a  cure  taking 
place  somewhat  as  it  does  spontaneously  when  the  liquid  is  absorbed  after 
the  destruction  of  the  hydatids.  Dr.  Murchison  has  collected  the  particulars 
of  46  reported  cases  in  which  this  plan  of  treatment  was  pursued.  In  35 
of  these  cases  the  operation  was  perfectly  successful.  In  10  cases  it  was 
followed  by  suppuration  requiring  a  free  opening,  and  in  eight  of  these 
cases  recovery  took  place.  In  one  case  only  did  the  patient  die  of  peri- 
tonitis, and,  in  this  case,  the  condition  of  the  patient  prior  to  the  operation 
was  unfavorable.  The  injection  of  medicated  liquids  with  the  view  of  de- 
stroying the  echinococci  is  unnecessary,  and  increases  the  liability  to  sup- 
puration. If  suppuration  occur  a  free  opening  is  required.2 

Evacuation  by  means  of  a  small  canula  in  cases  in  which  the  tumor  ex- 
tends within  the  thoracic  space,  or  projects  from  the  margin  of  the  liver 
into  the  abdomen,  may  involve  a  certain  amount  of  danger  from  the  escape 
of  the  liquid  into  the  pleural  or  peritoneal  cavity.  A  precaution  to  be 
observed  with  reference  to  this  accident  is  enforced  by  Boinet,  viz.,  to  make 
firm  pressure  over  the  tumor  for  some  time  after  the  canula  is  withdrawn ; 
afterward  a  firm  bandage  with  a  compress  should  be  applied.  Asa  set- 

1  Edinburgh  Medical  Journal,  August,  1867. 

*  Clinical  Lectures  on  Diseases  of  the  Liver,  etc.     By  Charles  Murchison,  M.  D. 
Am.  edition,  1868. 
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off  against  some  risk  from  the  operation,  the  liability  of  rupture  taking 
place,  and  the  discharge  of  the  contents  of  the  tumor  into  these  cavities, 
is  to  be  borne  in  mind. 

An  Iceland  surgeon,  Dr.  Thorarensen,  has  reported  a  case  in  which  re- 
peated shocks  of  electricity,  conveyed  within  the  tumor  by  means  of  steel 
needles,  destroyed  the  entozoa  and  effected  a  cure.  This  method  of  treat- 
ment merits  further  trial.  The  surgeon  just  named  has  operated  by  per- 
forating the  sac  with  a  trocar  about  40  times,  and  of  this  number  of  cases 
not  more  than  seven  have  terminated  unfavorably.  The  large  number  of 
cases  seen  by  this  surgeon  is  explained  by  the  prevalence  of  hydatid  dis- 
ease in  Iceland ;  and  the  prevalence  in  that  country  of  the  affection  is 
explained  by  the  fact  that  the  sheep-dog  in  winter  occupies  often  the  dwell- 
ing of  his  master.  Dr.  J.  Hjaltelin,  inspecting  medical  officer  of  Iceland, 
has  operated  sometimes  with  the  trocar  and  sometimes  with  a  bistoury 
in  36  cases,  losing  only  six.1 

Aside  from  surgical  interference,  the  treatment  of  hydatid  tumors  of  the 
liver  embraces  only  such  palliative  measures  as  may  be  indicated  by  the 
circumstances  pertaining  to  individual  cases.  The  treatment  of  pleuritis, 
pneumonitis,  and  peritonitis  induced  by  the  discharge  of  the  contents  of 
the  tumor,  does  not  claim  distinct  consideration. 

The  prophylaxis  of  hydatids,  in  the  liver  and  elsewhere,  is  to  be  based 
on  the  source,  viz.,  the  ova  of  the  taenia  echinococcus  developed  in  the 
intestine  of  the  dog.  The  dog  derives  the  tsenia  from  meat  infested  with 
hydatids;  hence,  preventing  this  as  far  as  practicable,  and  burying  or 
destroying  the  exci'eta  of  the  animal,  comprise  the  means  for  avoiding  the 
introduction  of  ova  into  the  human  intestine. 

Pigmentary  Deposit  within  the  Liver. 

A  deposit  of  dark-colored  granules  in  the.  liver,  giving  to  the  organ  a 
steel-gray,  chocolate,  or  bronzed  appearance,  is  observed  not  infrequently 
after  death  from  the  so-called  malarious  fevers.  A  similar  deposit  gene- 
rally coexists  in  the  spleen,  and  may  be  found  in  other  organs.  It  is  found 
in  the  blood,  especially  within  the  portal  vessels.  The  source  of  the  pig- 
mentary matter,  together  with  its  pathological  relations  and  effects,  cannot 
be  considered  as  settled.  With  our  present  knowledge,  the  pigment  liver 
is  hardly  entitled  to  be  reckoned  in  the  list  of  hepatic  affections.  It  will 
be  referred  to  hereafter  as  entering  into  the  anatomical  characters  of  the 
periodical  fevers. 

Hypertrophy  of  the  Liver. 

Hypertrophy  of  the  liver  was  supposed  to  be  not  infrequent  before  the 
several  degenerative  affections  to  which  this  organ  is  liable  were  as  well 
understood  as  now.  The  volume  of  the  liver  is  often  increased,  but  it  may 
be  doubted  whether  this  ever  proceeds  from  hypertrophy.  The  existence 
of  true  hypertrophy,  as  a  morbid  lesion  of  the  liver,  is  questionable.  At 
all  events,  the  physician  is  never  called  upon  to  recognize  and  treat  hyper- 
trophy of  this  organ.  The  meaning  of  true  hypertrophy  is,  of  course,  to 
be  borne  in  mind,  viz.,  abnormal  growth  of  a  part,  with  no  abnormal 
change  in  composition  or  structure. 

1  For  an  account  of  the  echinococci  endemic  in  Iceland,  vide  Edinburg  Med.  and 
Surg.  Journal,  Feb.  1870.  For  a  report  of  six  cases  in  which  the  electrolytic  treat- 
ment was  successfully  employed,  by  C.  Hilton  Fagge,  M.  D.,  and  Arthur  E.  Dur- 
ham, vide  Trans,  of  Royal  Medical  and  Chirurgical  Society,  Vol.  LIV.  London, 
1871. 
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CHAPTER   XIII. 

DISEASES  AFFECTING  THE  SOLID  VISCERA  OF  THE  ABDOMEN— 

(CONCLUDED.  ) 

Diseases  Affecting  the  Biliary  Passages.    Jaundice,  or  Icterus.    Functional  Affections  of  the 
Liver.    Affections  of  the  Spleen.    Affections  of  the  Pancreas. 

Diseases  Affecting  the  Biliary  Passages. 

THE  diseases  affecting  the  liver  which  have  been  considered  relate,  for 
the  most  part,  to  the  parenchyma  or  substance  of  the  organ.  The 
biliary  passages,  within  and  without  the  liver,  inclusive  of  the  gall-bladder, 
are  liable  to  disease.  Inflammation  of  the  mucous  membrane  lining  the 
excretory  ducts  is  probabty  an  affection  of  not  infrequent  occurrence. 
Ordinary  inflammation,  that  is,  analogous  to  inflammation  of  other  mucous 
membranes,  constitutes,  as  there  is  reason  to  believe,  the  pathological  con- 
dition giving  rise  to  the  affection  called  icterus  or  jaundice,  in  the  majority 
of  the  cases  in  which  this  affection  is  not  incidental  to  structural  lesions 
of  the  liver  or  the  surrounding  parts.  The  opportunity  of  obtaining 
autopsical  proof  of  this  is  rarely  ottered,  because  ordinary  inflammation 
in  this  situation  does  not  prove  fatal.  The  swelling  of  the  membrane  and 
the  accumulation  of  mucus  within  the  ducts  occasion  more  or  less  obstruc- 
tion to  the  passage  of  the  bile  ;  hence  its  reabsorptiou,  constituting  jaun- 
dice. The  clinical  history  of  cases  of  jaundice  referable  to  this  pathological 
condition  generally  shows  the  inflammation  to  have  had  its  point  of  de- 
parture in  the  duodenum,  extending  thence  into  the  common  duct,  and 
perhaps  to  a  greater  or  less  extent  into  the  hepatic  duct  and  its  branches 
within  the  liver. 

In  some  cases  of  inflammation  of  the  mucous  membrane  of  the  ducts  an 
exudation  of  rymph  takes  place,  and  occlusion  of  the  ducts  may  follow. 
Complete  closure  of  the  common  duct,  in  addition  to  jaundice,  leads  to  an 
accumulation  of  bile  within  the  gall-bladder.  The  gall-bladder,  under 
these  circumstances,  may  become  enormously  distended.  In  a  case  related 
by  Van  Swieten,  it  contained  eight  pounds  of  thick  bile.  In  a  case  recorded 
by  Benson,  the  space  occupied  by  the  distended  gall-bladder  was  so  great 
that  dropsy  of  the  peritoneum  was  supposed  to  exist,  and  paracentesis 
was  resorted  to.  Frerichs,  who  cites  these  cases,  lias  observed  a  case  in 
which  there  was  an  accumulation  of  eighteen  ounces.  The  accumulation 
of  bile  within  the  gall-bladder  may  also  occur  from  the  impaction  of  a 
biliary  calculus  in  the  common  duct,  or  from  obstruction  of  this  duct  due 
to  other  mechanical  causes.  Obstruction  of  the  cystic  duct,  preventing 
the  passage  of  bile  into  the  gall-bladder,  but  not  into  the  common  duct 
and  intestine,  does  not  give  rise  to  jaundice,  but,  under  these  circumstances, 
in  some  cases,  the  gall-bladder  becomes  greatly  distended  with  a  purulent 
liquid  due  to  inflammation  of  the  lining  membrane  of  the  gall-bladder.  A 
case  was  reported  by  the  late  Prof.  Pepper,  in  which  the  gall-bladder  con- 
tained after  death  two  quarts  of  purulent  liquid  mixed  with  bile,  the  cystic 
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duct  being  completely  closed  by  false  membrane.1  In  some  cases  of  ob- 
struction of  the  cystic  duct  the  gall-bladder  becomes  distended  with  a 
serous  liquid.  In  these  cases  the  affection  is  considered  as  dropsical,  and 
has  been  called  hy  drops  cystidisfellese.  The  liquid,  however,  is  not  purely 
a  transudation,  but  contains  more  or  less  of  inflammatory  products. 

The  gall-bladder  distended  by  liquid  forms  a  tumor  which  is  to  be  dis- 
criminated from  a  hydatid  tumor  and  hepatic  abscess.  The  situation  of 
the  tumor,  its  form  before  dilatation  takes  place  sufficiently  to  distort  it, 
and  (exclusive  of  the  cases  in  which  the  obstruction  is  in  the  cystic  duct) 
coexisting  jaundice  are  to  be  relied  upon  in  making  the  discrimination. 
The  antecedent  history  and  the  accompanying  symptoms  are  also  to  be 
taken  into  account.  The  distending  liquid  may  be  presumed  to  be  bile 
when  coexisting  jaundice  and  absence  of  bile  in  the  stools  show  the  com- 
mon duct  to  be  obstructed  ;  and  the  liquid  is  either  purulent  or  sero-puru- 
lent  if  the  absence  of  jaundice  shows  the  obstruction  to  be  in  the  cystic 
duct.  An  exploration  of  the  tumor  by  means  of  a  very  small  trocar  or 
needle  may  be  warrantable,  in  cases  of  doubt,  as  a  means  of  diagnosis. 
The  liability  to  mistake  a  distended  gall-bladder  for  a  moving  or  floating 
kidney  is  to  be  mentioned.  A  case  in  which  several  of  my  colleagues,  as 
well  as  myself,  fell  into  this  error,  came  under  my  observation  at  Bel- 
levue  Hospital. 

The  treatment  must  have  reference  to  the  circumstances  in  individual 
cases.  Puncturing  the  gall-bladder,  in  order  to  discharge  its  contents,  is 
to  be  resorted  to  when,  from  the  degree  of  dilatation,  there  is  danger  of 
rupture  taking  place  into  the  peritoneal  cavity.  The  latter  accident  is 
followed  by  fatal  peritonitis.  If  punctured,  the  same  precautions  are  to 
be  taken,  with  reference  to  peritoneal  adhesions,  as  in  opening  an  hepatic 
abscess. 

Ulceration  of  the  gall-bladder  and  of  the  excretory  ducts,  as  an  occa- 
sional effect  of  the  presence  of  calculi,  has  been  already  referred  to  in 
treating  of  the  passage  of  gall-stones  or  hepatic  colic.  Ulceration  of  the 
gall-bladder  is  sometimes  the  result  of  inflammation,  irrespective  of  biliary 
calculi  or  distension  from  obstruction.  The  symptoms  of  cholecystitis, 
as  it  has  been  called,  however,  do  not  point  to  its  existence,  nor,  perhaps, 
to  the  existence  of  any  affection.  I  have  met  with  a  case  of  Ulceration 
and  perforation  resulting,  apparently,  from  an  abscess  between  the  coats 
of  the  gall-bladder,  and  in  this  case  there  were  no  symptoms  of  any  dis- 
ease prior  to  the  sudden  development  of  peritonitis  due  to  the  perfora- 
tion. There  were  no  calculi  in  this  case. 

The  gall-bladder  is  sometimes  the  seat  of  cancer.  In  most  cases,  how- 
ever, when  seated  here,  it  is  secondary  to  cancer  of  the  liver. 

The  ascaris  lumbricoides,  or  round  worm,  occasional^  migrates  from 
the  intestine  into  the  excretory  ducts  of  the  liver,  and  may  pass  into  the 
branches  of  the  hepatic  duct  within  the  liver.  Dilatation  of  these  ducts 
is  a  lesion  arising  from  persisting  obstruction  of  the  hepatic  or  common 
duct  from  any  cause. 

The  entozoa  known  as  the  Distoma  Hepaticum  and  Distoma  Lanceola- 
tum,  or  liver-flukes,  which  are  common  in  the  biliary  passages  of  rumi- 
nant animals,  have  been  occasionally  found  in  man.  They  give  rise  to  no 
symptoms  by  which  their  existence  could  be  suspected.  With  our  present 
knowledge,  they  have  no  interest  or  importance,  in  a  pathological  view, 
as  occurring  in  the  human  species. 

1  American  Journal  of  Medical  Sciences,  Jan.  1857. 
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Jaundice,   or   Icterus. 

The  presence  of  bile-pigment  in  sufficient  quantity  to  give  to  the  con- 
junctival  membrane  of  the  eye  and  to  the  skin  a  yellow  color,  greater  or 
less  in  degree,  constitutes  the  morbid  condition  known  as  lcie.ru?,  or 
Jaundice.  The  term  choleemia  denotes  the  presence  of  bile  in  the  blood, 
and,  under  this  head,  in  treating  of  the  morbid  conditions  of  the  blood 
in  Part  First,  has  been  considered  the  general  pathology  of  the  affection 
to  be  now  briefly  noticed.  Of  the  two  terms,  icterus  and  jaundice,  the 
latter  is  more  commonly  used.  Both  terms,  as  regards  their  significance, 
relates  to  yellowness  of  the  surface. 

Jaundice  is  strictly  never  an  individual  disease.  It  is  merely  an  effect 
or  a  symptom  of  disease.  But  as  it  is  an  obvious  and  striking  morbid 
condition,  dependent  not  on  one  affection,  but  on  various  affections,  and 
occurring  when  its  causation  is  not  evident,  for  convenience  it  is  re- 
garded, in  certain  cases,  as  an  individual  disease.  Not  a  few  morbid  con- 
ditions, nosologically  classed  as  individual  diseases,  are,  in  like  manner, 
in  reality,  only  symptom?  or  effects  of  disease.  In  recognizing  jaundice 
as  an  individual  disease,  cases  are  to  be  excluded  in  which  it  is  incidental 
to  an  affection  the  existence  of  which  is  clearly  made  out.  Thus,  jaundice 
occurs  in  certain  cases  of  all  the  hepatic  affections  which  have  been  con- 
sidered, viz.,  acute  hepatitis,  cirrhosis,  portal  phlebitis,  cancer,  etc.  etc. 
It  occurs  also  in  several  general  or  constitutional  diseases,  namely,  septi- 
caemia, puerperal,  remittent,  and  relapsing  fever.  Under  these  circum- 
stances, it  is  to  be  regarded  as  merely  a  symptom. 

The  presence  of  bile-pigment  in  the  blood,  or  cholaemia,  is  due  to  the 
reabsorption  of  bile,  within  the  liver,  after  its  secretion.  The  biliverdin 
and  tha  biliary  salts  (the  glyco-cholate  and  tauro-cholate  of  soda)  are 
formed  within  the  liver,  that  is,  they  do  not  pre-exist  in  the  blood.  The 
bile,  however,  does  contain  at  least  one  excrementitious  principle,  viz., 
cholesterin.  The  latter  constituent  of  bile  will  accumulate  in  the  blood, 
if  the  secretion  of  the  liver  be  from  any  cause  suspended.  The  other 
constituents  just  named  are  never  present  in  the  blood  in  consequence  of 
suspension  of  the  secretory  function  of  the  liver,  but  only  from  reabsorp- 
tion  after  having  been  secreted.  These,  at  least,  are  the  views  most  con- 
sistent with  our  present  knowledge.  That  the  hematin  of  the  blood  may 
undergo  a  transformation  into  a  substance  analogous  to,  or  identical  with, 
biliverdin,  irrespective  of  the  action  of  the  liver,  must  be  regarded  as 
conjectural. 

The  reabsorption  of  bile  within  the  liver,  in  the  great  majority  of  cases, 
is  due  to  obstruction  to  its  passage  into  the  intestine.  And,  as  already 
stated,  in  the  majority  of  the  cases  in  which  jaundice  is  to  be  regarded  as 
an  individual  disease,  it  probably  depends  on  obstruction  incident  to 
inflammation  of  the  biliary  ducts.  Obstruction,  however,  may  proceed 
from  other  causes,  such  as  the  presence  of  a  calculus  in  the  common  or 
hepatic  duct,  lumbricoid  worms  in  these  ducts,  or  the  pressure  of  a  tumor 
upon  them.  Is  jaundice,  in  all  instances,  attributable  to  obstruction? 
Cases  have  occurred  in  which  jaundice  having  been  developed  in  connec- 
tion with  some  other  serious  disease,  and  the  opportunity  of  examination 
after  death  being  afforded,  no  appreciable  obstruction  was  discoverable. 
Moreover,  the  occurrence  of  jaundice  suddenly,  after  a  violent  mental 
emotion,  has  been  considered  as  inconsistent  with  mechanical  obstruction. 
Spasm  of  the  ducts  is  hardly  adequate  to  explain  these  cases,  and  it  has 
hence  been  concluded  that,  under  particular  conditions  of  the  circulation 
within  the  liver,  the  bile  or  certain  of  its  elements  may  enter  the  hepatic 
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veins  when  there  is  no  mechanical  obstruction.  A  more  rational  suppo- 
sition is  that  the  bile  is  absorbed  from  the  alimentary  canal,  the  usual 
metamorphosing  therein  not  having  taken  place.1  Murchison  accounts 
in  this  way  for  the  jaundice  following  snake- bites  occurring  in  relapsing 
fever,  pyaemia,  etc.,  as  well  as  from  fright  and  a  hyper-secretion  of  bile. 

Yellowness  of  the  conjunctiva  and  skin  takes  place  after  a  certain 
amount  of  bile  has  been  reabsorbed.  Prior  to  the  appearance  of  jaundice, 
the  bile-pigment  may  be  found  in  the  urine,  and  in  the  liquid  of  serous 
cavities.  The  coloration  of  the  surface  depends  mainly  on  the  presence 
of  the  bile-pigment  in  the  transuded  liquid  which  infiltrates  the  tissues. 
Other  things  being  equal,  the  intensity  of  the  yellow  color  is  propor- 
tionate to  the  degree  of  the  cholaemia.  The  biliverdin  is  readily  found  in 
the  blood-serum,  but,  according  to  Frerichs,  not  the  acids  which  exist  in 
bile  in  combination  with  soda.  The  presence  of  the  bile-pigment  in  the 
serum  of  the  blood  is  shown  by  the  yellow  color  of  the  liquid  beneath 
the  epidermis,  if  a  blister  be  applied. 

The  urine  in  cases  of  jaundice  contains  the  coloring  principle  of  bile 
in  abundance.  Its  presence  is  apparent  to  the  eye,  and  it  gives  to  linen 
a  yellow  stain.  The  perspiration  contains  it,  and  the  body-linen  may  also 
be  stained  yellow,  especially  from  the  abundant  cutaneous  secretion  in 
the  axilla.  It  is  rarely,  if  ever,  contained  in  the  saliva,  nor,  as  a  rule,  is 
it  found  in  mucus,  but  it  may  be  found  in  the  sputa  of  pneumonitis  de- 
veloped in  a  person  affected  with  jaundice.  A  beautiful  example  of  con- 
servatism is  afforded  by  the  fact  that  the  milk  of  nursing  women  very 
rarely  contains  it,  although  its  presence  in  this  secretion  has  been  observed. 
The  humors  of  the  eye  do  not  contain  it,  except  in  some  cases  in  which 
the  jaundice  is  unusually  intense.  The  "jaundiced  eye"  is  so  rare  an 
event,  that  the  phrase  is  to  be  regarded  as  a  poetical  license. 

The  tissues  in  the  interior  of  the  body  are  more  or  less  colored.  The 
coloration  is  seen  especially  in  the  areolar  tissue,  the  serous  membranes, 
and  the  muscles.  The  substance  of  the  brain  escapes,  except  in  cases  in 
which  it  is  usually  infiltrated  with  serum,  that  is  cedematous. 

Bile  in  the  blood  acts  as  a  sedative  on  the  circulation  and  nervous  sys- 
tem. The  heart's  action  is  usually  diminished  in  frequency.  The  pulse 
frequently  falls  to  50,  40,  or  even  much  lower,  in  cases  in  which  the  jaun- 
dice is  not  associated  with  acute  inflammation  or  fever,  and,  if  thus  asso- 
ciated, the  frequency  of  the  pulse  is  less  than  if  jaundice  did  not  coexist. 
According  to  Kolirig  this  effect  is  due  to  the  presence  in  the  blood,  not 
of  the  biliverdin,  but  of  the  bilious  acid  salts.  The  temperature  of  the 
body  is  unaffected.  The  respirations  diminish  in  frequency  in  proportion 
to  the  effect  on  the  circulation.  The  mental  faculties  are  dull,  and  there 
is  a  disposition  to  somnolency.  Pruritus  of  the  surface,  especially  in  the 
axilla  and  inguinal  region,  troublesome  more  particularly  at  night,  is  an 
occasional  symptom.  It  is  sometimes  a  source  of  great  annoyance.  An 
occasional  complication  is  urticaria,  denoted  by  the  characteristic  eleva- 
tions on  the  skin,  or  wheals,  which  present  a  deeper  yellowness  than  the 
surrounding  integuments,  and  occasion  intense  pruritus. 

1  The  discussion  of  mooted  pathological  points  relating  to  the  transformation  of 
the  coloring  matter  of  the  blood,  and  of  the  biliary  acids  in  the  pile-pigment,  within 
the  vascular  system,  is  inconsistent  with  the  scope  of  this  work.  The  treatise  by 
Frerichs  may  be  consulted  on  these  as  on  other  points  relating  to  affections  of  the 
liver  ;  also,  the  clinical  lectures  on  diseases  of  the  liver  by  Murchison.  With  refer- 
ence to  the  question  above,  vide  Prize  Essay  on  the  Pathology  of  Jaundice,  by  8. 
Fleet  Speir,  M.D.,  in  Transactions  of  the  American  Medical  Association,  vol.  xv., 
18G4. 
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The  symptoms  referable  to  the  digestive  system  are  frequently  due  to 
coexisting  duodenitis  or  gastro-duodenitis.  Anorexia,  nausea,  and  some- 
times vomiting,  thirst,  more  or  less  puin  referable  to  the  neighborhood  of 
the  epigastrium,  and  tenderness  in  that  situation,  are  symptoms  denoting 
subacute  inflammation  of  the  gastro-duodenal  membrane.  In  cases  of 
jaundice  disconnected  from  this  affection,  the  appetite  may  be  but  little 
or  not  at  all  impaired,  and  certain  articles  of  food  are  apparently  digested 
without  difficulty.  Fatty  food  is  imperfectly  digested,  and  chemical  ex- 
amination of  the  evacuations  from  the  bowels  shows  fat  in  more  or  less 
abundance.  Patients  have  an  antipathy  to  fatty  articles  of  diet.  The 
nutrition  for  a  time  may  be  but  little  affected,  but  sooner  or  later  loss  in 
weight  takes  place,  and  is  progressive,  if  the  jaundice  continue. 

The  appearance  of  the  dejections  is  important,  as  affording  evidence  of 
the  completeness,  or  otherwise,  of  the  obstruction  to  the  passage  of  bile 
into  the  intestine.  If  complete  occlusion  exist,  the  stools  are  ash  or  clay 
colored.  On  the  other  hand,  they  have  more  or  less  of  the  yellowish  or 
brownish  color  of  health  if  the  obstruction  be  only  partial.  The  feces, 
when  the  intestines  are  devoid  of  bile,  emit  a  fetid  odor,  due  to  putrefac- 
tive decomposition,  and  the  formation  of  gas  is  frequently  troublesome, 
one  important  purpose  of  the  presence  of  bile  in  the  intestinal  canal  being 
an  antiseptic  agency  as  regards  the  alimentary  contents.  Generally,  the 
bowels  are  constipated,  but  this  is  by  no  means  always  the  case  even 
when  complete  occlusion  exists. 

Jaundice  may  exist  for  a  greater  or  less  period  without  giving  rise  to 
notable  disturbance.  The  system  sometimes  tolerates  the  accumulation 
of  bile  for  a  long  time.  Not  infrequently  patients  are  able  to  be  up  and 
about  as  in  health,  experiencing  but  little  inconvenience.  The  symptoms 
and  the  gravity  will  depend,  in  a  great  measure,  on  the  pathological  con- 
ditions with  which  the  jaundice  is  associated.  If  the  jaundice  depend  on 
inflammation  of  the  biliary  ducts  in  connection  with  subacute  gastro-duo- 
denitis, the  prognosis  is  always  favorable.  The  affection  usually  con- 
tinues from  one  to  two  or  three  weeks.  If  it  depend  on  the  impaction  of 
a  gall-stone  in  the  common  or  hepatic  duct,  the  recovery  will  depend  on 
the  passage  of  the  stone  into  the  intestine,  or,  backward,  into  the  gall- 
bladder. Permanent  obstruction  from  a  gall-stone,  a  deposit  of  lymph  in 
the  ducts,  or  the  pressure  of  a  tumor,  involves,  of  course,  persistence  of 
the  jaundice.  Under  these  circumstances  serious  results  may  not  take 
place  for  a  considerable  or  even  a  long  period.  Cases  have  been  ob- 
served by  Graves  and  Stokes,  Budd  and  others,  in  which  the  nutrition  of 
the  body  was  not  greatly  impaired  for  one,  two,  and  even  four  years. 
Life  has  continued  under  these  circumstances  for  a  much  longer  period. 
Sooner  or  later,  however,  the  body  wastes,  the  patient  becomes  anaemic 
and  cachectic,  the  vital  powers  gradually  fail,  and  the  termination  is  fatal, 
irrespective  of  either  the  morbid  condition  giving  rise  to  the  jaundice,  or 
intercurrent  affections  of  other  organs  than  the  liver.  In  a  case  now 
under  my  observation  (1872)  the  jaundice  has  existed  for  more  than  two 
years,  and  the  patient  is  in  fair  general  health.  The  color  of  the  skin 
becomes  dark,  or  almost  black,  in  some  cases  of  long  persisting  jaundice. 
In  the  majority  of  the  cases  of  jaundice  from  permanent  obstruction, 
however,  the  duration  of  life  does  not  extend  beyond  a  few  weeks  or 
months. 

When  life  is  destroyed  purely  by  the  retention  of  bile,  the  liver  is  the 
seat  of  important  lesions.  The  bile-ducts  within  the  liver  become 
dilated ;  the  gall-bladder  may,  or  may  not,  become  distended  with  bile ; 


584      DISEASES    AFFECTING    SOLID   VISCERA    OF    ABDOMEN. 

the  liver  is  at  first  increased  in  volume  from  the  accumulation  of  bile,  but 
subsequently  its  volume  is  diminished,  and  it  becomes  flabby  and  wrinkled. 
The  persisting  distension  of  the  hepatic  bile-ducts  at  length  leads  to  an 
arrest  of  the  secretion  of  bile.  According  to  Dr.  Thomas  Williams  and 
Budd,1  the  secreting  cells  of  the  liver  undergo  disintegration.  The  cor- 
rectness of  this  statement  is  denied  by  Frerichs.  In  proportion  as  the 
secretion  of  bile  is  arrested,  the  jaundice  will  diminish,  and  the  patient 
may  suffer  from  the  retention  in  the  blood  of  the  excrementitious  portion 
of  the  bile,  viz.,  cholesterin.  In  some  cases  death  is  preceded  by  convul- 
sions and  coma.  In  these  cases  cholesterasmia  may  be  supposed  to  exist. 
But  these  phenomena,  in  a  certain  proportion  of  cases,  are  due  to  uraemia. 
Post-mortem  examinations  show  an  accumulation  of  granules  of  bile- 
pigment  in  the  uriniferous  tubes,  when  jaundice  has  existed  for  a  con- 
siderable or  long  period,  and  the  uraemia  proceeds  from  the  morbid  con- 
dition of  kidneys.  Hydro-peritoneum  may  occur  in  the  latter  period  of 
the  affection ;  and  general  dropsy  is  sometimes  a  result  of  the  superin- 
duced renal  affection. 

The  diagnosis  of  jaundice  is  readily  made  if  the  examination  of  the  par 
tient  be  in  the  daytime.  The  yellowness  may  not  be  apparent  by  artificial 
light.  The  yellow  tint  of  the  surface  seen  in  some  cases  of  cancer,  inter- 
mittent fever,  and  chlorosis,  is  readily  discriminated  from  slight  jaundice, 
by  the  absence  of  yellowness  of  the  conjunctiva,  the  latter  being  always 
present  in  jaundice.  But  to  determine  the  causative  pathological  condi- 
tions in  individual  cases,  is  not  always  easy,  nor,  in  all  cases,  practicable. 
The  dependence  on  inflammation  of  the  biliary  ducts  connected  with  duo- 
denitis or  gastro-duodenitis,  is  to  be  inferred  from  the  symptoms  of  the 
latter  preceding  and  accompanying  the  jaundice,  viz.,  anorexia,  nausea, 
vomiting,  and  tenderness  over,  or  in  the  neighborhood  of,  the  epigastrium. 
The  presence  of  a  gall-stone  may  be  inferred  from  the  pre-existence  and 
coexistence  of  the  symptoms  of  hepatic  colic.  A  tumor  which  presses 
upon  the  common  duct  may  be  discoverable  by  manual  exploration. 
From  the  character  of  the  tumor,  and  the  coexisting  symptoms,  its  can- 
cerous nature  may  sometimes  be  inferred.  Occlusion  as  a  result  of  in- 
flammation of  the  ducts  exclusive  of  duodenitis,  from  lumbricoid  worms 
in  the  common  duct,  and  other  causes,  cannot  be  determined  during  life ; 
the  existence  onby  of  obstruction  is  determinable  in  such  cases. 

In  the  treatment  of  jaundice,  it  has  been  much  the  custom  to  prescribe 
active  cathartics  and  emetics  under  an  idea  of  removing  the  biliary  ob- 
struction by  their  operation.  If,  however,  the  jaundice  be  connected  with 
duodenitis  or  gastro-duodenitis,  not  only  are  these  measures  ineffectual, 
but  they  can  hardly  fail  to  do  harm.  If  the  obstruction  be  caused  by  a 
gall-stone,  its  passage  will  not  be  hastened  by  these  measures  ;  and  they 
will  weaken  the  patient,  without  doing  good,  if  the  jaundice  depend  on  a 
tumor  pressing  on  the  common  or  hepatic  duct.  As  remedies,  then,  ad- 
dressed to  the  obstruction  giving  rise  to  the  jaundice,  cathartics  and 
emetics  are  contra-indicated. 

The  treatment  of  jaundice,  in  the  majority  of  cases,  is  to  be  addressed 
to  a  subacute  inflammation  of  the  stomach  and  duodenum.  Laxatives  or 
cathartics  are  only  required  for  the  relief  of  constipation ;  and,  when  re- 
quired, the  mildest  forms  are  to  be  preferred.  There  is  no  ground  for  the 
supposition  that  mercury  exerts  any  special  efficacy,  but  a  few  grains  of 
calomel  and  blue  mass  frequently  prove  as  mild  and  effective  as  any  form 
of  cathartic  or  laxative,  followed,  if  necessary,  by  a  saline  draught.  The 

1  Guy's  Hospital  Reports,  Oct.  1843.    Vide  Budd,  op.  cit. 
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latter  alone  will  often  suffice.  The  saline  mineral  waters,  such  as  the 
Congress  or  Kissingen  water,  will  frequently  secure  an  adequate  laxative 
effect.  Remedies  to  soothe  the  inflamed  mucous  membranes  are  useful, 
such  as  small  doses  of  morphia  or  some  of  the  succedanea  of  opium,  viz., 
belladonna,  hyoscyamus,  conium,  etc.  Conium  has  been  considered  as  a 
remedy  having  a  special  efficacy  in  jaundice.  Its  apparent  efficacy  may 
be  accounted  for,  in  part,  by  its  usefulness  as  a  soothing  remedy,  and, 
partly,  by  its  supplanting  active  cathartics  and  emetics  which  are  injuri- 
ous. The  diet  should  be  bland  and  digestible.  Fatly  articles  of  food 
should  be  excluded,  and  to  these  the  patient  generally  has  an  antipathy. 
A  blister  over  the  epigastrium  has  seemed  to  me  to  be  useful.  Accidental 
symptoms  will,  of  course,  claim  appropriate  palliative  measures.  Ger- 
hardt  states  that  in  cases  of  jaundice  from  gastro-duodenitis  and  inflam- 
mation of  the  ducts,  as  well  as  in  the  cases  in  which  the  affection  is  due 
to  other  causes,  the  gall-bladder,  distended  by  the  accumulation  of  bile, 
forms  a  tumor  which  is  not  infrequently  perceptible  to  the  touch ;  and 
that,  under  these  circumstances,  pressure  upon  the  tumor,  made  with  the 
fingers,  will  sometimes  empty  the  gall-bladder  by  overcoming  the  obstruc- 
tion in  the  ductus  communis.  He-  has  also  found  the  induced  current  of 
electricity  to  be  successful  by  exciting  spasmodic  contractions  of  the 
muscular  coat  of  the  gall-.bladder.1  A  bubbling  sound,  caused  by  the 
passage  of. the  bile  into  the  duodenum,  may  sometimes  be  heard,  occurring 
with  the  disappearance  of  the  tumor.  He  compares  the  success  of  these 
measures,  in  some  cases,  to  that  of  taxis  in  hernia. 

In  cases  of  jaundice  connected  with  the  passage  of  gall-stones,  the 
palliation  of  pain  is  the  chief  object  of  treatment.  The  occurrence  of 
jaundice  does  not  add  indications  to  those  which  have  been  already  con- 
sidered as  pertaining  to  the  passage  of  gall-stones,  or  hepatic  colic.  (  Vide 
page  459.) 

Jaundice  dependent  on  irremediable  causes,  such  as  permanent  occlusion 
of  the  biliary  ducts  or  the  pressure  of  a  tumor,  does  not  admit  of  cure. 
And  the  existence  of  an  irremediable  cause  is  to  be  inferred  when  the 
jaundice  persists  for  several  months  or  years.  Yet,  I  have  repeatedly 
met  with  cases  in  which,  after  the  persistence  of  jaundice  for  many 
months,  recovery  at  length  took  place.  A  fecal  tumor  in  the  transverse 
colon  has  been  known  to  give  rise  to  jaundice  by  pressing  on  the  common 
duct.  Such  a  tumor  may  be  removed,  but,  in  general,  tumors  so  situated 
as  to  produce  obstruction  are  persisting.  In  cases  not  admitting  of  cure 
the  objects  of  treatment,  as  regards  the  jaundice,  are,  the  elimination  of 
bile  by  the  renal  and  cutaneous  emunctories,  and  the  support  of  the  powers 
of  life  in  order  to  postpone,  as  long  as  possible,  the  fatal  termination. 
With  a  view  to  the  elimination  of  bile,  the  action  of  the  kidneys  may  be 
excited  by  the  vegetable  diuretic  remedies,  and  the  functions  of  the  skin 
maintained  by  the  use  of  the  warm  bath  and  guarding  against  vicissitudes 
of  temperature.  The  powers  of  life  are  to  be  supported  by  a  nutritious 
diet,  together  with  all  the  hygienic  means,  moral  and  physical,  of  invigo- 
rating the  system. 

In  cases  of  jaundice  ending  in  recovery,  it  is  to  be  borne  in  mind  that 
the  yellowness  of  the  skin  continues  for  some  time  after  the  reabsorption 
of  bile  has  ceased.  The  coloring  matter,  being  without  the  vessels,  re- 
mains when  the  chola?mia  no  longer  exists.  Of  the  continuance  of  the 
cholaemia,  or  of  the  condition  which  occasioned  the  jaundice,  the  urine 
affords  the  most  reliable  evidence.  The  affection  is  to  be  considered  as 

1  Uebcr  Icterus  gastro-duodcnalis,  von  C.  Gcrhardt,  Leipzig,  1871. 
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having  ended  when  the  coloring  matter  ceases  to  be  apparent  in  the  urine. 
I  have  known  yellowness  of  the  skin  to  persist  for  several  months  after 
the  disappearance  of  bile  pigment  from  the  urine.  In  the  case  in  which 
this  was  observed  the  jaundice  had  existed  for  a  year.  The  absorption  is 
probably  slow  in  proportion  as  the  jaundice  has  been  of  long  duration. 
According  to  Frerichs,  the  bile  acids  are  not  to  be  found  in  the  urine  in 
cases  of  jaundice.  Harley,  however,  states  that  they  are  present  as  long 
as  bile  is  reabsorbed,  and  that  when  the  secretory  function  becomes  much 
impaired  in  cases  of  persisting  jaundice,  these  acids  are  replaced  by  leuciue 
and  tyrosine.1 

Functional  Affections  of  the  Liver. 

The  functional  affections  of  the  liver  relate  to  the  circulation  of  blood 
within  the  organ,  and  to  its  secretory  functions.  The  consideration  of 
these  affections  will  be  brief.  They  have  heretofore  held  a  prominent 
place  in  pathological  speculations,  and  they  are  still  often  mentioned  by 
physicians  in  conversing  with  each  other  and  with  their  patients.  But  the 
amount  of  our  actual  knowledge  of  hepatic  disorders,  exclusive  of  the 
affections  already  considered,  is  extremely  limited.  In  a  clinical  point  of 
view,  with  our  present  knowledge,  the  importance  of  the  functional  affec- 
tions of  the  liver  is  in  striking  contrast  with  the  frequency  .with  which 
the  organ  is  referred  to  as  the  source  of  morbid  phenomena. 

Congestion  of  the.  liver  is  incident  to  lesions  of  the  heart  involving 
impediment  to  the  venous  circulation.  This  impediment  arises  especially 
from  contraction  of  the  tricuspid  orifice,  which  is  a  rare  lesion.  It  fol- 
lows contraction  at  the  pulmonic  orifice,  and  this  is  not  a  frequent  lesion. 
Mitral  lesions  lead  to  it  by  inducing  dilatation  of  the  right  side  of  the 
heart.  It  also  arises  from  over-distension  and  dilatation  of  the  right  side 
of  the  heart  as  a  result  of  emphysema  of  the  lungs.  The  accumulation 
of  blood  within  the  liver,  in'certain  cases  of  cardiac  disease,  occasions 
enlargement  of  the  organ  as  determined  by  physical  examination,  and  the 
size  of  the  organ  is  sometimes  observed  to  vary  considerably  at  different 
times,  owing  to  differences  in  the  degree  of  congestion.  The  organ  is 
found  to  be  congested  after  death,  the  tn/ra-lobular  veins  being  especially 
conspicuous,  and  contributing  not  infrequently  to  the  appearance  charac- 
teristic of  the  so-called  nutmeg  liver. 

It  is  difficult  to  say  how  far  the  hepatic  congestion  in  these  cases  is 
important  as  interfering  with  the  secretory  functions  of  the  liver.  The 
obstruction  to  the  flow  of  blood  in  the  hepatic  veins  induces  portal  con- 
gestion, and  the  latter  is  supposed  to  give  rise  to  indigestion,  loss  of 
appetite,  and  other  symptoms  referable  to  the  digestive  system.  Saline 
laxatives  are  considered  as  useful  by  relieving  temporarily  the  portal  con- 
gestion. The  congestion  due  to  cardiac  lesions  is  chronic,  and  admits  of 
only  palliative  treatment. 

Congestion,  transient  or  less  persisting,  and  not  produced  mechanically, 
as  in  diseases  of  the  heart,  is  attributed  to  over-ingestion  of  food,  espe- 
cially of  a  stimulating  quality,  alcoholic  drinks,  and  the  use  of  condi- 
ments which  excite  the  stomach,  such  as  pepper  and  mustard.  The  heat 
in  tropical  climates,  and  the  special  cause  of  periodical  fever  are  supposed 
to  give  rise  to  hepatic  congestion.  A  sense  of  weight  in  the  right 
hypochondrium,  impaired  appetite  and  digestion,  sometimes  nausea  and 
vomiting,  a  bitter  taste  in  the  mouth,  pain  in  the  head,  and  a  sallow  com- 

Jaundice,  its  Pathology  and  Treatment,  London,  1863.    Aiken,  op.  cit. 
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pK-xion,  arc  symptoms  often  attributed  to  hepatic  congestion.  It  is  by 
no  means  certain  that  this  pathological  condition  is  represented  by  the 
foregoing  symptoms.  Hepatic  congestion  from  other  than  mechanical 
causes  doubtless  occurs,  but  the  agencies  producing  it  and  its  morbid 
effects  are  not  understood.  The  diagnosis,  with  our  present  knowledge, 
is  not  practicable,  and  the  physician,  therefore,  in  treating  it  acts  upon 
the  suspicion  of  its  existence. 

Hemorrhage  into  the  liver  is  an  event  extremely  infrequent,  which  may 
be  due  to  hepatic  congestion.  In  most  cases,  however,  this  event  occurs 
in  connection  with  hemorrhages  in  other  situations,  as  in  purpura  and 
yellow  fever.  It  has  been  observed  in  some  cases  of  pernicious  inter- 
mittent fever.  It  may  be  a  result  of  an  injury  over  the  liver.  There  are 
no  means  of  determining  its  occurrence  during  life. 

Functional  disorders  of  the  biliary  secretion  are  a  morbid  excess,  a 
morbid  deficiency,  and  a  vitiation  of  the  bile.  A  morbid  excess  of  bile  is 
supposed  to  enter  into  the  etiology  of  diarrhoea,  colic,  and  sporadic  cholera 
in  certain  cases.  Deficiency  of  bile  is  often  treated  as  a  functional  affec- 
tion under  the  name  torpor  of  the  liver,  remedies  being  given  to  increase 
the  biliary  secretion.  A  whitish  or  ashy  color  of  the  stools  is  probably 
evidence  of  deficient  secretion,  although  this  appearance  may  arise  from 
undue  absorption  of  bile  from  the  intestinal  canal.  Every  practitioner  is 
familiar  with  this  appearance  of  the  stools  in  young  children,  and  after 
the  administration  of  opium.  The  production  of  the  so-called  bilious 
» tools  by  the  use  of  mercury  is  well  known.  Torpor  of  the  liver  is  a 
phrase  often  applied  to  cases  in  which  the  morbid  condition  is  obscure. 
It  affords  an  acceptable  explanation  to  patients,  owing  to  the  popular 
notion  that  the  liver  plays  an  important  part  in  the  ailments  referable  to 
digestion  and  the  nervous  system ;  and,  whatever  may  be  the  rationale, 
a  mercurial  cathartic  or  laxative  often  affords  relief  of  the  symptoms  which 
are  vaguely  called  bilious.  A  deficiency  of  precise  knowledge  respecting 
excess  and  deficiency  of  the  secretion  of  bile,  as  functional  disorders,  must 
be  confessed,  but  as  regards  vitiation  of  bile,  the  deficiency  of  knowledge 
is  still  greater.  Acrid  bile  is  supposed  to  be  sometimes  secreted,  and  the 
greenish  color  of  the  stools,  sometimes  observed,  especially  in  children, 
has  been  considered  to  denote  a  morbid  quality  of  bile.  It  is  not  impro- 
bable that  a  vitiated  bile  may  be  secreted,  but  it  is  impossible  to  deter- 
mine whether  morbid  changes  are  due  to  a  faulty  secretion  or  to  causes 
acting  within  the  alimentary  canal ;  and  nothing  can  be  more  vague  than 
to  regard  a  vitiated  secretion  of  bile  as  a  functional  disorder  furnishing 
therapeutical  indications. 

The  great  discovery  by  Bernard  of  the  production  of  sugar  within  the 
liver  suggests  the  inquiry  whether  important  disorders  may  not  relate  to 
this  function.  A  deficient  production  of  sugar  may  be  among  the  proxi- 
mate morbid  effects  of  disorganizing  hepatic  lesions,  and  of  functional  in- 
activity of  the  organ  due  to  anaemia  and  defective  innervation.  But  of 
this  we  have,  as  yet,  no  positive  knowledge.  The  question  whether  an 
excessive  production  of  sugar  be  not  involved  in  the  affection  known  as 
diabetes  mellitus  will  come  up  in  treating  of  the  pathological  character 
of  that  affection. 

Affections  of  the  Spleen. 

The  spleen  may  be  the  seat  of  inflammation,  acute  and  chronic,  and  of 
various  structural  affections ;  it  is  liable  to  vascular  engorgement  and  to 
extravasation  of  blood.  Irrespective  of  engorgement,  we  have  no  knowl- 
edge of  purely  functional  affections  referable  to  this  organ. 
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Acute  inflammation  of  the  spleen,  or  splenitis,  must  be  an  extremely 
rare  affection  in  this  country :  I  have  no  practical  knowledge  of  it.  Cases, 
however,  have  been  repeatedly  observed,  in  which  the  appearances  after 
death  have  afforded  ample  proof  of  its  existence.  Simple  enlargement, 
softening,  and  congestion  of  the  organ  are  not  sufficient  to  establish  the 
existence  of  inflammation.  The  post-mortem  proof  requires  the  presence 
of  an  inflammatory  product,  viz.,  lymph  or  pus. 

When  suppuration  takes  place,  the  pus  may  be  infiltrated  or  an  abscess 
may  be  formed,  or  the  pus  may  be  in  small  disseminated  collections  ;  in 
the  latter  case,  pyaemia  is  generally  associated,  and  purulent  collections 
are  found  in  other  situations.  In  addition  to  the  presence  of  inflamma- 
tory products,  the  organ  is  more  or  less  enlarged,  softened,  and  congested. 
Inflammation  of  the  peritoneal  investment  of  the  organ  is  generally  in- 
volved. A  splenic  abscess  may  be  evacuated  in  different  directions,* like 
an  hepatic  abscess,  viz.,  into  the  chest,  stomach,  peritoneum,  or  externally 
through  the  integument.  The  quantity  of  pus  in  some  cases  of  splenic 
abscess  is  enormous. 

The  symptoms  which  have  been  observed  are,  pain  in  the  left  hypo- 
chondrium  and  in  the  epigastrium,  tenderness  on  pressure  over  the  organ, 
more  or  less  febrile  movement,  with  anorexia,  thirst,  nausea,  and  vomiting. 

The  diagnosis  is  to  be  based  upon  these  symptoms,  together  with  the 
evidence  of  enlargement  afforded  by  palpation  and  percussion,  and,  in 
some  cases,  the  appearance  of  an  abscess  under  the  integument,  or  the 
discharge  of  pus  by  vomiting,  stool,  or  expectoration,  the  source  of  the 
pus  being  traced  to  the  spleen.  Exclusive  of  the  cases  in  which  the  ex- 
istence of  splenic  abscess  is  ascertained,  the  diagnosis  is  confessedly  diffi- 
cult, and  hence  there  is  ground  for  distrusting  the  accuracy  of  the  diagnosis 
in  cases  of  supposed  splenitis  ending  in  recovery.  The  discrimination  of 
splenic  abscess  from  suppuration  in  the  neighborhood  of  the  spleen  is  net 
easy. 

Owing  to  the  uncertainty  of  the  diagnosis,  it  would  be  difficult  to  collect 
trustworthy  data  for  determining  the  proportion  of  cases  in  which  the  ter- 
mination is  fatal.  If  suppuration  take  place,  the  prognosis  is  unfavorable. 

The  general  principles  of  treatment  are  the  same  as  in  acute  inflamma- 
tion affecting  other  parenchymatous  structures,  for  example  the  liver.  In 
the  management  of  splenic  abscess  tending  to  open  through  the  integument, 
the  same  precautions  are  to  be  observed  as  in  cases  of  hepatic  abscess. 

Chronic  splenitis  is  supposed  to  exist  in  certain  cases  of  enlargement 
of  the  spleen.  The  existence,  however,  of  inflammation  in  a  chronic  form 
is  doubtful,  if,  after  death,  inflammatory  products  be  wanting ;  and  it  is 
not  easy  to  distinguish,  during  life,  between  inflammatory  and  non-inflam- 
matory enlargement  of  this  organ.  More  or  less  enlargement  occurs  as  a 
concomitant  or  sequel  of  intermittent  fever,  and  will  be  noticed  in  treat- 
ing of  the  latter.  This  enlargement  is  commonly  known  in  districts  in 
which  intermittent  fever  prevails  as  the  ague  cake.  Enlargement  has 
been  already  noticed  as  occurring  in  a  small  proportion  of  cases  of  cir- 
rhosis of  the  liver.  The  increase  of  size  in  some  of  these  cases  is  very 
great,  and  the  spleen  may  become  considerably  larger  than  the  contracted 
liver.  Notable  enlargement  belongs  to  the  history  of  leucocythemia. 
More  or  less  enlargement  and  softening  occur  in  typhoid  fever  and  other 
affections.  The  organ  sometimes  is  found  greatly  enlarged  without  any 
apparent  connection  with  other  affections.  The  enlargement  may  be  of 
short  duration,  and  it  is  then  probably  due  mainly,  or  exclusively,  to  an 
accumulation  of  blood  or  engorgement.  In  general,  when  the  enlarge- 
ment is  more  or  less  persisting,  an  examination  after  death  shows  no 
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material  structural  change,  and,  hence,  the  organ  is  to  be  considered  as 
hypertrophied. 

Chronic  enlargement  of  the  spleen  is  rarely  attended  with  much  pain  or 
tenderness  on  pressure.  If  not  greatly  enlarged,  there  may  be  no  local 
symptoms  directing  attention  to  an  affection  of  the  organ.  If  much  en- 
larged, its  weight  occasions  a  sense  of  uneasiness  and  tension  in  the  left 
hypochondrium.  As  already  stated,  in  treating  of  hydro-peritoneum, 
there  is  no  ground  for  supposing  that  enlargement  of  the  spleen  alone  ever 
gives  rise  to  peritoneal  dropsy.  Disconnected  from  the  pathological  asso- 
ciations under  which  it  is  generally  presented,  it  may  exist  without  any 
notable  general  symptoms. 

Splenic  enlargement  is  generally  ascertained  without  difficulty  by  pal- 
pation and  percussion.  In  some  cases  the  enlarged  organ  extends  up- 
ward, pushing  up  the  diaphragm,  and  causing  an  evident  projection  of 
the  false  ribs  of  the  left  side  of  the  chest.  Its  upper  border  is  accurately 
indicated  by  the  line  of  demarcation  between  pulmonary  resonance  and 
flatness  on  percussion,  and  the  lower  border  is  determined,  approximately, 
by  finding  the  upper  limits  of  tympanitic  resonance.  In  other  cases  the 
organ  is  dragged  downward  by  its  weight,  and  it  may  descend  as  low  as 
the  brim  of  the  pelvis.  Under  these  circumstances,  if  the  abdominal  walls 
be  thin  and  relaxed,  the  organ  may  be  grasped  by  the  hand,  and  restored 
to  its  normal  position.  The  form  will  serve  to  distinguish  it  from  the 
other  abdominal  tumors.  The  hilus  may  sometimes  be  felt  through  the 
abdominal  walls. 

The  treatment  of  enlargement  due  to  either  engorgement  or  hypertro- 
phy, in  the  vast  majority  of  cases,  has  reference  to  associated  affections, 
viz.,  intermittent  fever,  leucocythemia,  cirrhosis.  In  the  cases  met  with 
in  practice,  the  most  frequent  association  by  far  is  with  intermittent  fever, 
and  the  therapeutical  measures  indicated  will  be  considered  in  treating  of 
the  latter  disease.  The  treatment  in  the  rare  cases  in  which  the  enlarge- 
ment has  no  apparent  pathological  relations,  must  have  reference  to  the 
symptoms  and  general  condition  in  individual  cases.  There  is  no  special 
course  of  medication  to  be  pursued. 

Extravasation  sometimes  occurs  in  connection  with  vascular  engorge- 
ment of  the  spleen,  and  the  hemorrhage  ma}r  lead  to  rupture  of  the  capsule 
and  the  escape  of  blood  into  the  peritoneal  cavity.  This  has  been  observed 
in  cases  of  intermittent  fever,  of  typhoid  fever,  and  during  an  epileptic 
paroxysm.  It  occurs,  also,  in  connection  with  pregnancy,  both  before 
and  after  labor.  Death  may  take  place  immediately,  from  the  loss  of 
blood,  and,  in  most  of  the  cases  which  have  been  observed,  the  duration  of 
life,  after  the  rupture,  has  not  exceeded  twenty-four  hours.  The  symp- 
toms resemble  those  which  follow  intestinal  perforation,  and  the  differen- 
tial diagnosis  cannot  be  made  with  positiveness.  Were  it  practicable  to 
recognize  the  accident  by  the  symptoms,  the  treatment  would  be  the  same 
as  in  cases  of  perforation,  viz.,  opium  in  full  doses,  with  perfect  quietude 
of  body.  It  would  be  proper  to  apply  cold  over  the  abdomen.  Nothing 
is  to  be  expected  from  treatment  beyond  palliation. 

Most  of  the  structural  changes  which  have  been  considered  in  treating 
of  the  affections  of  the  liver  are  occasionally  found  in  the  spleen.  It  is 
sometimes  indurated,  resembling,  in  resistance,  the  kidney,  and  micro- 
scopical examination  shows  a  fibrinous  deposit.  This  deposit,  limited  to 
portions  of  the  organ  at  its  surface,  is  not  uncommon.  The  waxy  or  lar- 
daceoos deposit  takes  place  in  this  organ,  connected  with  a  similar  change 
in  the  liver,  or  with  pulmonary  tuberculosis.  The  whole  of  the  spleen  is 
rarely  affected,  the  deposit  being  limited  to  portions  of  the  organ,  and 
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hence  the  organ  is  not  much  enlarged.  In  cases  of  acute  tuberculosis, 
miliary  granulations  are  frequently  found  in  greater  or  less  abundance  in 
this  organ,  more  especially  in  children.  The  yellow  tubercle  is  sometimes 
found  here.  Cancer  of  the  spleen  is  exceedingly  rare,  and  is  always  sec- 
ondary. Hydatids  have  been  observed  in  this  organ,  but  their  occurrence 
here  is  very  infrequent.  The  organ  may  be  simply  atrophied,  and  is  some- 
times extremely  wasted*  These  structural  changes  do  not  claim  conside- 
ration as  individual  aifections.  Anatomical  changes  due  to  obstruction 
of  arterial  branches  (infarctus),  are  of  frequent  occurrence  in  the  spleen. 
These  have  been  referred  to  in  treating  of  embolism  (vide  Part  I,  Chap. 
V.).  Emboli,  taking  their  point  of  departure  from  the  left  side  of  the 
heart,  are  apt  to  become  fixed  in  the  splenic  arteries.  They  occasion  con- 
gestion or  extravasation  within  the  area  which  the  obstructed  vessel  sup- 
plies with  blood.  -This  area  is  generally  wedge-shaped  and  varies  in  size 
from  that  of  a  pea  to  an  English  walnut.  Subsequent  processes  are,  first, 
fatty  degeneration  and  absorption,  leaving  a  cicatricial  contraction ;  sec- 
ond, in  some  cases,  a  cheesy  mass  which  may  either  remain  indefinitely, 
or  undergo  calcification  ;  and,  third,  the  result  may  be  a  puriform  collec- 
tion which  contains  more  or  less  leucocytes. 

Our  present  knowledge  does  not  enable  us  to  understand  fully  the  con- 
sequences of  the  impairment  or  loss  of  the  functions  of  the  spleen.  It  is 
well  known  that  this  organ  may  be  removed  from  inferior  animals  without 
the  destruction  of  life  or  serious  injury  to  health.  This  fact  goes  to  show 
that  whatever  may  be  its  functions  they  are  adequately  performed  by 
other  organs  in  its  absence.  There  is  reason  to  believe  that  this  statement 
is  applicable  to  man  as  well  as  to  inferior  animals.  A  case  of  much  inte- 
rest, as  bearing  on  this  point,  has  been  communicated  to  me  by  a  former 
pupil,  Dr.  John  L.  Alston,  of  Texas,  who,  during  the  late  civil  war,  served 
in  the  army  of  the  rebellion.  '  The  following  account  of  the  case  is  quoted 
from  a  letter  written  at  Cairo,  Illinois,  where  he  was  detained  as  a  prisoner 
of  war.  "  I  will  give  you  the  history  of  a  very  interesting  case  which 
came  under  my  treatment  after  the  battle  of  Perrysville.  Wm.  H.  "Wor- 
den,  aged  about  eighteen  years,  in  fine  health,  was  wounded  on  the  8th  of 
Oct.  1861.  The  ball  entered  the  integument  one  inch  to  the  left  of  the 
spinous  process  of  the  fourth  lumbar  vertebra,  and  pursued  a  diagonal 
course  upward,  coining  out  between  the  ninth  and  tenth  rib  half-way  be- 
tween the  sternum  and  spine.  The  ball  must  have  entered  the  cavity  of 
the  abdomen,  for  at  the  orifice  where  it  made  its  exit  nearly  the  whole  of 
the  spleen  protruded.  The  organ  was  not  wounded,  and  it  had  a  fresh 
and  florid  appearance  as  if  it  were  not  much  strangulated.  The  protrud- 
ing portion  measured  three  and  a  half  inches  in  length  and  two  and  a  half 
inches  in  width.  He  came  under  my  observation  on  the  third  day  after 
the  wound  was  received.  My  friend  Surgeon  Rice,  of  Gen.  Cheatham's 
staff,  agreed  with  me  that  the  protruding  substance  was  the  spleen.  I 
immediately  threw  a  strong  ligature  around  it,  and  each  day  tightened 
the  ligature.  It  dropped  off  on  the  fourth  day.  The  stump  which  re- 
mained plugged  up  the  bullet-hole.  No  suppuration  ensued,  and  he  got 
well  without  a  bad  symptom.  On  the  day  after  the  ligature  came  off  he 
was  sitting  up,  and  was  walking  about  in  five  or  six  days  afterward.  He 
said  that  he  had  lost  a  great  deal  of  blood  when  he  received  the  wound. 
.When  he  left  the  hospital  he  was  entirely  well,  not  seeming  to  suffer  at  all 
from  the  loss  of  his  spleen." 

1  It  would  appear  from  Dr.  Alston's  account  that  about  two-thirds  of  the  organ 
was  removed. 
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It  would  be  interesting  to  know  whether  the  effects  followed  in  this 
case  which  are  sometimes  observed  after  the  removal  of  the  spleen  from 
the  dog  or  cat,  viz.,  a  ravenous  appetite  and  ferocity  of  disposition. 

Since  the  first  edition  of  this  work  was  written,  the  spleen  has  been  re- 
moved for  great  enlargement,  by  Spencer  Wells,  of  London.  The  organ 
weighed,  after  nine  ounces  of  blood  had  drained  out  of  it,  5  Ibs.  11  ounces. 
The  patient,  a  married  woman,  aged  34  years,  survived  the  operation  a 
little  over  six  days.  The  annals  of  medical  literature  contain  three  addi- 
tional cases  in  which  this  organ  has  been  removed  for  enlargement.  The 
first  case  was  in  Naples,  in  1549  ;  the  operation  was  performed  by  a  sur- 
geon named  Zaccarelli.  The  patient  recovered.  The  authenticity  of  this 
case  is  perhaps  open  to  distrust.  The  second  case  was  in  Germany,  in 
1826.  The  name  of  the  operator  was  Quittenbaum.  The  organ  weighed 
nine  pounds.  Death  followed  in  six  hours.  The  third  case  was  also  in 
Germany,  in  1855  ;  the  name  of  the  operator,  Kiickler ;  the  weight  of  the 
organ  was  three  pounds,  and  death  followed  in  two  hours.  The  result  in 
all  these  cases  certainly  does  not  encourage  a  repetition  of  the  operation, 
assuming  it  to  be  warrantable  on  pathological  grounds,  and  the  latter  is  by 
no  means  certain.1 

Since  the  publication  of  the  second  edition  of  this  work,  four  additional 
cases  of  spleenotomy  have  been  reported.  In  one  of  these  cases  the  ope- 
ration was  entered  upon  with  the  expectation  of  finding  an  ovarian  tumor. 
A  large  cyst  was  attached  to  the  organ.  A  speedy  recovery  followed. 
The  operator  was  M.  Pean,  and  the  case  was  reported  for  V  Union  Medi- 
ea/«,  Nov.  1867.  The  operation  in  the  second  case  was  performed  by  M. 
E.  Koeberle,  and  is  reported  in  the  Gazette  Hebdomadaire,  October  and 
November,  1867.  The  patient  was  a  woman  aged  42.  The  patient  did 
not  recover  consciousness  after  the  operation,  and  died  evidently  from 
hemorrhage.  In  the  third  case,  the  patient  was  a  groom,  aged  20.  The 
operation  was  performed  by  Thomas  Bryant,  and  the  case  is  reported  in 
Guy's  Hospital  Reports,  vol.  xii.,  Third  Series.  The  operation  was  begun 
at  2.30  P.M.,  and  at  4.50  P.M.  the  patient  died.  The  operation  in  the  fourth 
case  was  performed  by  Thomas  Bryant,  and  the  report  of  the  case  is  in 
Guy's  Hospital  Reports,  vol.  xiii.,  Third  Series.  The  patient  was  a  female 
aged  40.  Death  took  place  from  hemorrhage,  within  a  few  minutes  after 
the  completion  of  the  operation.2  M.  Koeberle,  in  connection  with  the 
report  of  this  case,  cites  two  cases  in  addition  to  those  which  have  been  re- 
ferred to,  the  operation  being  successful  in  each  of  the  cases.  In  one  case 
the  spleen  escaped  through  a  wound  from  a  sword.  The  patient  six  years 
afterward  was  in  perfect  health.  This  was  in  1678.  In  the  remaining 
case  the  spleen  made  a  hernia  through  an  opening  of  an  abscess  below 
the  umbilicus.  The  patient  lived  five  years  after  the  removal.  In  the 
two  last  cases,  it  will  be  observed,  there  was  no  hypertrophy.  It  is  to 
be  hoped  that  there  will  be  no  further  additions  to  the  list  of  cases  of 
removal  of  the  spleen  for  enlargement. 

Affections   of  the  Pancreas. 

Owing  to  their  infrequency,  and  their  obscurity  as  regards  diagnosis, 
affections  of  the  pancreas  require,  in  this  work,  but  a  passing  notice.  This 
gland  may  be  the  seat  of  inflammation,  acute  or  chronic.  Of  all  the  glan- 

'  Vide  article  by  Ramuel  Wilks,  in  Guy' 8  Honpital  Report*,  vol.  xi.,  1865  :  also, 
the  London  Med.  Times  and  Gazette,  Jan.  1866,  and  the  New  York  Med.  Journal, 
May,  1866. 

1  For  a  full  account  of  these  four  cases,  vide  New  York  Med.  Journal,  June,  1868. 
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dular  organs — liver,  ovaries,  testes,  kidneys,  etc. — the  pancreas  is  per- 
haps the  least  liable  to  become  inflamed.  Acute  pancreatitis  has  been 
found,  on  examination  after  death,  to  occur  in  cases  of  continued  fever, 
of  puerperal  fever,  of  p3'8emia,  and  apparently  as  a  result  of  the  employ- 
ment of  mercury.  The  morbid  appearances  denoting  acute  inflammation 
are  engorgement,  softening,  enlargement,  and  suppuration.  Gangrene 
has  been  observed.  Tb.e  symptoms  which  have  been  observed  are,  pain 
referable  to  the  epigastrium,  vomiting,  diarrhoea,  chills,  and  more  or  less 
febrile  movement.  The  data  for  determining  the  clinical  history  of  the 
affection  are  insufficient.  A  discharge,  by  vomiting  and  stool,  of  a  liquid 
resembling  saliva,  supposed  to  be  the  pancreatic  secretion,  has  been 
thought  to  be  a  diagnostic  symptom,  but  there  is  no  reliable  evidence  of 
the  correctness  of  this  opinion.  It  remains  to  be  ascertained  whether  the 
presence  of  fat  in  the  stools  is  a  diagnostic  symptom.  The  diagnosis, 
with  our  present  knowledge,  is  impracticable.  Were  it  practicable  to 
ascertain  the  existence  of  the  affection  before 'death,  the  indications  for 
treatment  would  be  the  same  as  in  other  parenchymatous  inflammations. 
An  abscess  of  the  pancreas  has  been  known  to  open  into  the  stomach. 
Chronic  pancreatitis  is,  if  possible,  even  more  obscure,  as  regards  diag- 
nostic symptoms,  than  the  acute  form  of  the  disease.  In  a  case  observed 
by  Wilks,  death  followed  extreme  emaciation  without  any  symptoms 
pointing  to  the  seat  of  the  disease.1  From  what  has  been  stated  with 
regard  to  the  diagnosis,  it  follows  that  it  is  impossible  to  form  an  opinion 
as  to  the  proportion  of  cases  in  which  either  acute  or  chronic  pancrea- 
titis ends  in  recovery. 

The  pancreas  is  sometimes  the  seat  of  cancer,  which  is  generally  secon- 
dary to  cancerous  deposits  in  adjacent  parts.  According  to  Wilks,  in  a 
certain  proportion  of  the  cases  regarded  as  cases  of  scirrhus,  the  affection 
is  chronic  inflammation  of  the  areolar  tissue  which  enters  into  the  com- 
position of  this  organ,  constituting  an  affection  analogous  to  cirrhosis  of 
the  liver,  and  the  two  affections  are  apt  to  be  associated.  Enlargement 
of  the  head  of  the  pancreas  from  chronic  inflammation,  cancerous  dis- 
ease, or  the  formation  of  cysts,  may  constitute  a  tumor  discoverable  by 
manual  exploration.  The  diagnosis  involves  its  discrimination  from  other 
tumors  in  the  same  situation.  It  is  most  likely  to  be  confounded  with 
aneurism  of  the  aorta  and  cancer  of  the  pylorus.  A  pulsation  may  be 
communicated  to  the  tumor  from  the  aorta,  and  this  will  suggest  the  idea 
of  aneurism.  The  diagnostic  symptoms  and  signs  of  aneurism  of  the 
abdominal  aorta  are  to  be  sought  for,  and  this  affection  excluded  by  their 
absence.3  Cancer  of  the  pylorus  is  to  be  excluded  by  the  absence  of  the 
gastric  symptoms  which  usually  accompany  this  affection.3  The  connec- 
tion of  structural  disease  of  the  pancreas  and  fatty  diarrhoea  has  been 
considered  in  treating  of  the  latter.  The  presence  of  free  fat  in  the  alvine 
dejections,  taken  in  connection  with  a  tumor  supposed  to  be  an  enlarged 
pancreas,  is  undoubtedly  a  point  of  much  weight  in  the  diagnosis.  The 
absence  of  fatty  dejections,  under  these  circumstances,  is  not  proof 
against,  but  their  existence  is  strong  evidence  for,  the  supposition  that 
the  tumor  is  pancreatic. 

Enlargement  of  the  head  of  the  pancreas  may  give  rise  to  serious  re- 
sults from  pressure  upon  adjacent  parts.  The  duct  leading  from  the 
pancreas  is  sometimes  compressed,  and  dilatation  of  its  branches  within 
the  organ  ensues.  Pressure  upon  the  ductus  communis,  involving  ob- 
struction to  the  flow  of  bile,  is  followed  by  the  retention  of  this  secretion, 

1  Pathological  Anatomy.  '  Vide  page  575.  *  Vide  page  411. 
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persistent  jaundice,  dilatation  of  the  bile-ducts,  and,  at  length, 
disorganization  of  the  liver.  Wilks  states  that  in  the  eases  of  jaundice 
associated  with  enlargement  of  the  head  of  the  pancreas  which  have  come 
under  his  observation,  the  obstruction  and  retention  of  bile  have  been 
due,  not  to  the  pressure  of  the  pancreatic  tumor  on  the  common  duct,  but 
to  associated  disease  of  Glisson's  capsule  or  cirrhosis  of  the  liver.  An 
enlarged  pancreas  may  cause  obstruction  of  the  pylorus  or  duodenum, 
and  this  renders  it  difficult  to  differentiate  the  affection  from  cancer  of 
the  pylorus.  Pressure  upon  the  portal  vein  may  exist  to  an  extent  to 
give  rise  to  hydro-peritoneum. 

Finally,  calculi  sometimes  form  within  the  pancreatic  ducts,  varying  in 
size  from  that  of  a  pea  to  an  almond.  These  have  been  found  in  consid- 
erable number.  In  their  journey  along  the  excretory  passage  to  the  duo- 
denum, they  may  occasion  severe  pain,  resembling  that  caused  by  biliary 
calculi.  Paroxysms  of  pain  due  to  the  passage  of  pancreatic  calculi,  or 
attacks  of  pancreatic  colic,  are  doubtless  sometimes  attributed  to  gall- 
stones, nor  is  it  practicable,  with  our  present  knowledge,  to  make  the  dif- 
ferential diagnosis.  The  differential  diagnosis  is  not,  practically,  very 
important,  since  the  indications  for  treatment  are  the  same  in  either  case. 
Clinical  observation  with  reference  to  the  presence  of  free  fat  in  the  de- 
jections, may  show  this  symptom  to  be  present  in  cases  in  which,  without 
special  attention,  it  is  overlooked,  and  it  maybe  found  that  this  symptom 
is  of  much  value  in  the  diagnosis  of  affections  of  the  pancreas. 
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DISEASES  AFFECTING  THE  NERVOUS  SYSTEM. 


CHAPTER  I. 

Preliminary  Remarks.  Congestion  of  the  Brain,  Active  and  Passive.  Cerebral  Anaemia.— 
Apoplexy.  Cerebral  Hemorrhage  and  other  Anatomical  Conditions.  Clinical  History—  Pa- 
thological Character  —  Causation  —  Diagnosis  —  Prognosis  —  Treatment.  Insolation,  or  Sun- 
stroke. Congestion  and  Anaemia  of  the  Spinal  Cord.  Hemorrhage  within  the  Spinal  Canal. 


parts  composing  the  nervous  system  are,  first,  the  brain  and  spinal 
J[  cord,  which,  with  the  nerves  therewith  directly  connected,  form  the 
cerebro-spinal  system  ;  and,  second,  a  series  of  ganglia  situated  within  the 
skull,  and  on  each  side  of  the  spinal*  column,  which,  together  with  nerves 
distributed  to  the  viscera  and  bloodvessels,  constitute  the  division  called 
the  sympathetic  or  ganglionic  system.  Of  the  morbid  conditions  which 
relate  specially  to  the  latter,  our  positive  knowledge  is  comparatively  in- 
complete. The  diseases  affecting  the  nervous  system,  therefore,  will  be 
found  to  relate  chiefly  to  the  cerebro-spinal  system.  This  system  is 
divided  into  two  parts,  namely,  1st,  the  brain  and  spinal  cord,  distin- 
guished as  the  central  or  centric  portion,  or  the  cerebro-spinal  axis,  and 
2d,  the  nerves  which  are  connected  with  the  brain  and  spinal  cord,  the 
latter  constituting  the  peripheral  or  eccentric  portion  of  the  cerebro-spinal 
system.  The  periphery  of  the  nervous  system,  it  will  be  observed,  em- 
braces, not  merely  the  terminal  branches  of  nerves,  but  the  latter  from 
their  attachment  to  either  the  brain  or  spinal  cord. 

Physiological  researches,  within  the  last  few  years,  have  shown  that  the 
quantity  of  blood  contained  in  different  organs  of  the  body,  the  functional 
activity  of  glands,  the  temperature  of  parts,  spasm  and  paralysis  of  in- 
voluntary muscles,  and  the  nutrition  of  different  structures,  are  affected  by 
influences  communicated  by  means  of  the  sj^mpathetic  system.  These  phy- 
siological relations  involve  corresponding  pathological  influences  ;  and,  at 
the  present  moment,  many  pathologists  are  disposed  to  attribute  to  the 
agency  of  the  sympathetic  and  the  reflex  system  a  large  share  of  morbid 
conditions,  and  the  phenomena  of  disease.  Especially  as  regards  reflex 
influences  affecting  the  circulation  of  parts  by  means  of  the  v:«Mo-motor 
nerves,  some  pathologists  consider  that  the  sympathetic  system  plays  an  im- 
portant part  in  the  causation  of  many  diseases.  The  discovery  by  Bernard, 
that  section  of  the  sympathetic  nerve  in  the  neck  is  followed  by  increase  of 
blood  and  augmented  temperature  on  the  corresponding  side  of  the  head, 
and  the  fact  subsequently  observed  by  Brown-Se*quard,  that  these  effects 
are  removed  or  diminished  by  transmitting  the  galvanic  current  through 
the  divided  nerve,  seem  to  have  been  the  point  of  departure  for  attributing 
many  local  processes  of  disease  to  either  spasm  or  paralysis  of  the  muscular 
coat  of  the  smaller  arteries,  by  means  of  reflex  influences  exerted  through 
the  vaso-motor  nerves.  Without  entering  into  a  discussion  of  this  patho- 
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logical  doctrine,  which  would  be  here  out  of  place,  it  is  proper  to  state  that 
it  rests,  as  yet.  mainly  on  conjecture.  That  spasm  of  the  arteries  contained 
in  internal  organs  is  an  element  of  the  diseases  affecting  them,  has  not  been 
demonstrated.  That  this  condition  occurs  and  persists  sufficiently  long  to 
interfere  materially  with  nutrition  is  not  very  probable.  That,  on  the  other 
hand,  dilatation  of  these  arteries  leads  to  inflammation,  hemorrhage,  and 
degenerations  of  structure,  is  yet  to  be  established  ;  and  the  fact  that  the 
accumulation  of  blood  in  parts  open  to  inspection,  consequent  on  division 
of  the  cervical  sympathetic  nerve,  is  followed  by  neither  transudation,  exu- 
dation, nor  notable  impairment  of  nutrition,  must  certainly  be  considered 
as  rendering  it  highly  probable  that  these  morbid  effects  do  not  ensue  from 
the  same  condition  in  internal  parts.  Moreover,  it  is  not  certain  that  the 
congestion  of  the  vessels  on  the  side  of  the  head,  consequent  on  division  of 
the  cervical  sympathetic  nerve,  is  due  to  paralysis  affecting  the  vaso-motor 
nerves.  Some  physiologists  consider  the  congestion  as  dependent  on  a 
prior  effect  in  the  structures  involved.  The  doctrine  of  spasm  and  para- 
lysis affecting  the  vaso-motor  nerves  thus  resting  on  conjecture,  it  is 
needless  to  state  that,  to  attribute  to  certain  medicines  or  therapeutical 
measures  a  power  of  increasing  or  diminishing  the  quantity  of  blood  in 
internal  parts  by  exciting  contraction  or  dilatation  of  the  smaller  arteries, 
is  to  indulge  hypothetic  views  for  which  our  existing  knowledge  affords 
no  solid  support. 

Our  knowledge  of  the  susceptibility  of  the  nervous  system  to  morbid 
influences  derived  from  an  abnormal  composition  of  the  blood,  and  espe- 
cially of  the  effects  of  toxical  principles  in  the  blood,  has  been  much  in- 
creased by  late  researches.  Familiar  illustrations  are  afforded  by  the 
phenomena  caused  by  the  inhalation  of  anaesthetic  vapors  and  gases,  and 
by  the  introduction  into  the  blood  of  minute  quantities  of  certain  poisons, 
such  as  strychnia,  aconite,  woorara,  etc.  The  effects  of  the  accumulation 
of  urea  in  the  blood,  now  known  to  be  frequent  and  vastly  important, 
have  been  ascertained  within  late  years ;  and  it  is  probable  that  here  is  a 
field  of  pathological  inquiry  in  which  future  researches  will  develop  results 
of  great  value  as  regards  the  etiology  of  nervous  diseases. 

Of  the  diseases  affecting  the  nervous  system,  the  greater  part  relate  to 
the  nervous  centres — the  brain  and  spinal  cord.  Some  important  affec- 
tions, however,  are  seated  in  the  nervous  trunks  or  their  branches,  that  is, 
in  the  peripheral  portion  of  the  cerebro-spinal  system.  I  shall  consider, 
first,  the  diseases  affecting  the  brain,  or  more  properly,  the  encephalon ; 
for  the  relations  of  the  membranes  within  the  skull  to  the  brain  are  such, 
that  their  affections  are  to  be  treated  of  in  this  connection.  Indeed,  some 
of  the  most  important  encephalic  diseases  have  their  point  of  departure 
in  the  membranes.  This  statement  applies  equally  to  affections  within 
the  spinal  canal.  The  brain  and  its  membranes  are  subject  to  morbid 
conditions  essentially  the  same  as  in  diseases  of  other  parts  of  the  body, 
viz.,  hypenemia  or  congestion,  inflammation,  hemorrhage,  and  various 
structural  lesions.  But  there  are  affections  of  the  nervous  system  which 
are  peculiar  to  this  system,  distinguished  as  the  neuroses.  These  will  be 
considered  after  having  treated  of  the  affections  which,  as  regards  patho- 
logical character,  are  common  to  this  and  other  of  the  anatomical  systems. 
Morbid  conditions  pertaining  to  the  circulation  are  of  special  importance 
in  relation  to  the  nervous  centres.  Cerebral  congestion  is  to  be  reckoned 
among  the  affections  of  the  brain,  and  its  consideration  will  prepare  the 
way  for  treating  of  other  affections.  After  having  considered  congestion, 
a  morbid  deficiency  of  arterial  blood  within  the  skull  will  claim  a  brief 
notice.  Hemorrhage  occurring-  within  the  skull,  constituting  the  most 
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frequent  morbid  condition  in  apoplexy,  will  be  considered  in  that  con- 
nection, and  will  be  also  noticed  as  one  of  the  morbid  conditions  giving 
rise  to  the  form  of  paralysis  known  as  hemiplegia. 

Congestion  of  the  Brain. 

Certain  peculiarities  pertaining  to  the  circulation  within  the  cranium  are 
of  importance  as  favoring  the  occurrence  of  hyperaemia  or  congestion.  A 
large  proportion  of  blood  goes  to  the  head  ;  it  has  been  estimated  that  one- 
sixth  of  the  whole  mass  is  contained  in  this  portion  of  the  organism.  The 
greater  part  of  the  intra-cranial  blood  is  within  the  vessels  of  the  mem- 
branes, including  the  reservoirs  for  venous  blood,  which  are  peculiar  to 
this  situation,  called  the  sinuses.  The  brain  is  subject  to  intense  func- 
tional activity  in  emotional  and  intellectual  acts  which  increase  the  deter- 
mination of  blood  to  the  head,  in  conformity  with  the  general  law  that  the 
demand  for  blood  in  parts  is  proportionate  to  the  intensity  of  the  exercise 
of  their  functions.  The  blood  within  the  skull,  after  the  fontanelles  become 
ossified,  is  removed  from  direct  atmospheric  pressure.  Hence,  it  has  been 
inferred,  a  suction-force  must  keep  the  intra-cranial  vessels  full  of  blood. 
An  inference  to  be  drawn  from  the  operation  of  this  suction-force  is,  that, 
if  blood  be  deficient  in  one  class  of  vessels,  it  accumulates  proportionately 
in  another  class.  If  the  amount  of  blood  sent  to  the  brain  by  the  arteries 
be  diminished,  enough  is  detained  in  the  veins  and  sinuses  to  make  up  the 
deficiency.  Venous  congestion,  therefore,  is  necessarily  incident  to  a 
defective  supply  of  arterial  blood. 

Another  physical  point  which  has  been  assumed  is,  that  the  substance 
of  the  brain  is  incompressible  by  any  amount  of  force  which  the  heart  can 
exert  through  the  arteries,  and,  hence,  that  the  blood  within  the  skull  can 
never  exceed  a  certain  amount.  Taking  this  in  connection  with  the  absence 
of  atmospheric  pressure,  the  conclusion  has  been  drawn  that  the  amount 
of  blood  within  the  cranium  can  neither  be  increased  nor  diminished.  In 
other  words,  assuming  that  the  contents,  exclusive  of  the  blood,  remain 
the  same,  that  is,  neither  increased  nor  diminished,  the  blood  which  comes 
from,  cannot  exceed  the  quantity  which  enters  within,  the  cranium ;  or, 
reversing  the  statement,  the  quantity  which  enters  must  be  the  same  as 
the  quantity  which  passes  out.  Limiting  the  attention,  as  some  have  done, 
to  the  blood  and  the  solid  structures  within  the  skull,  according  to  the 
doctrine  just  stated,  the  blood  can  only  be  diminished  by  a  morbid  increase 
of  the  solids,  and  can  be  increased  only  by  a  diminution  of  the  space  which 
the  solids  occupy  in  health.  The  cephalo-rachidian  liquid  is,  however,  to 
be  taken  into  account  with  reference  to  the  intra-cranial  circulation.  It 
is  probable  that  an  increase  of  the  quantity  of  blood  is  immediately  fol- 
lowed by  a  dirnimition  of  this  liquid ;  and,  on  the  other  hand,  this  liquid 
is  increased  in  proportion  as  the  quantity  of  blood  in  the  intra-cranial 
vessels  is  diminished. 

That  the  blood  within  the  cranium  may  be  morbidly  increased  is  abund- 
antly shown  by  direct  observation.  In  some  cases  in  which  death  is  attri- 
butable to  cerebral  congestion,  the  quantity  of  blood  contained  within  the 
cranium  is  notably  greater  than  is  ever  found  under  other  circumstances. 
Assuming  the  brain-substance  to  be  incompressible  by  an}'  force  which  can 
be  exerted  by  the  heart,  there  is  a  force  pertaining  to  the  circulation  which, 
in  this  connection,  seems  to  have  been  overlooked,  viz.,  a  force  acting 
directly  upon  the  blood  in  the  capillaries,  which  is  increased  in  active  con- 
gestion and  inflammation.  It  is  difficult  to  estimate  the  extent  to  which 
this  force  may  be  morbidly  increased,  but,  in  conjunction  with  the  force 
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of  the  heart's  notion,  it  is  sufficient  to  overcome  the  resistance  of  the  brain 
to  compression.  On  the  other  hand,  the  experiments  of  Durham,  Wm.  A. 
Hammond,  Bonders,  and  others,  in  which  portions  of  the  skull  in  inferior 
animuls  were  removed,  have  shown  that  the  amount  of  blood  within  the 
skull  is  diminished  during  sleep.  It  has  been  supposed  that  the  liquid 
contained  within  the  cavity  formed  b}r  the  sheath  surrounding  the  small 
vessels  of  the  brain,  pia  mater,  and  spinal  cord,  may,  by  its  variations  ac- 
cording to  the  quantity  of  blood  which  the  vessels  contain,  afford,  to  a 
certain  extent,  a  protection  against  the  morbid  effects  of  their  undue  dis- 
tension. Niemeyer  reckons  among  the  causes,  obstruction  to  the  flow  of 
blood  in  branches  of  the  aorta  which  are  distributed  to  other  parts  than 
the  head,  or  any  interference  with  the  distribution  of  the  arterial  blood  in 
other  organs.  Under  these  circumstances,  there  is  an  undue  determination 
of  blood  to  the  head,  constituting  what  is  termed  by  Yirchow  "  collateral 
fluxion." 

It  may,  perhaps,  be  rationally  conjectured  that  paralysis  affecting  the 
vaso-motor  nerves  within  the  cranium  belongs  among  the  conditions  which 
are  causative  of  congestion.  It  may  be  suspected  that  in  this  way  strong 
mental  emotions  occasion  hyperaemia  ;  and,  according  to  views  held  by 
some,  when  congestion  is  an  effect  of  insolation,  alcoholism,  or  other  causes 
supposed  to  act  by  a  local  irritation,  it  is  an  effect  of  dilatation  of  the  ves- 
sels from  paralysis  affecting  the  vaso-motor  nerves.  According  to  recent 
views  which  attribute  much  importance  to  variations  in  the  size  of  the 
arteries,  as  affected  through  the  vaso-motor  nerves,  an  increase  of  the 
blood  within  the  skull,  as  in  other  parts  of  the  body,  may  be  caused  by 
paralysis  of  the  muscular  fibres ;  and,  on  the  other  hand,  diminution  of  the 
blood  within  the  skull  may  be  an  effect  of  spasmodic  contraction  of  these 
fibres. 

Congestion  of  the  brain,  as  of  other  parts,  maj-  be  active  or  passive.  In 
active  congestion  there  is  an  undue  determination  of  blood  ;  that  is,  more 
blood  enters  the  part  through  the  distributing  arteries  than  can  be  readily 
returned  from  the  part  by  the  veins.  Physiological  types  of  this  patho- 
logical condition  are  blushing  and  the  erection  of  the  penis.  In  passive 
congestion,  on  the  other  hand,  the  blood  accumulates  in  a  part  purely  in 
consequence  of  some  obstacle  to  its  return  by  the  veins,  and  the  quantity 
of  blood  sent  to  the  part  may  not  be  greater,  but  even  less  than  in  health. 

Active  congestion  of  the  brain,  in  a  degree  to  constitute  an  affection 
more  or  less  grave,  sometimes  giving  rise  to  sudden  or  apoplectic  coma, 
may  be  connected  with  simple  hypertrophy  of  the  left  ventricle  of  the 
heart.  A  striking  case  of  sudden  death,  the  only  pathological  conditions 
found  being  intense  cerebral  congestion  and  simple  hypertrophy  of  the 
heart,  has  been  given  in  another  section.1  Cases  of  this  kind  are  extremely 
infrequent,  for  simple  hypertrophy  of  the  heart  in  a  marked  degree  is  a 
very  rare  affection.  The  occurrence  of  congestion  sufficient  to  produce 
sudden  death  (congestive  apoplexy),  under  these  circumstances,  may  be 
determined  by  co-operating  causes  which  increase  the  action  of  the  heart, 
such  as  exercise  or  mental  excitement,  together  with  causes  which,  at 
the  same  time,  impede  the  return  of  blood  to  the  heart,  such  as  over-dis- 
tension of  the  stomach.  In  the  case  just  referred  to,  the  sudden  attack 
took  place  during  exercise  directly  after  a  meal.  In  most  cases  of  hyper- 
trophy of  the  left  ventricle,  there  exists  either  a  mitral  regurgitation  or 
aortic  insufficiency,  which  are  compensatory  as  regards  a  liability  to 
active  cerebral  congestion. 

1  Vide  page  348. 
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Insolation  is  another  cause  of  active  congestion.  In  certain  cases  of 
sunstroke,  an  excessive  accumulation  of  blood  within  the  head  is  found 
after  death.  Insolation,  or  sunstroke,  will  be  hereafter  considered  as  an 
individual  affection. 

Excessive  mental  or  emotional  activity,  as  in  a  fit  of  anger,  is  a  cause 
of  active  congestion.  Another  cause  is  alcoholic  stimulation.  Active 
congestion  is  a  pathological  element  in  the  maniacal  delirium  which  is 
sometimes  a  direct  effect  of  excessive  indulgence  in  wine  or  spirits  (de- 
lirium ebriosum),  whereas  the  affection  known  as  delirium  tremens  is  an 
indirect  effect,  occiirring  usually  when,  from  any  cause,  the  accustomed 
stimulation  is  withdrawn  or  diminished. 

Of  the  causes  of  active  congestion  of  the  brain,  the  foregoing  are  the 
more  obvious.  But  congestion  sufficient  to  produce  speedy  death  may 
occur  without  any  obvious  cause.  Of  this  fact  I  shall  cite  an  example 
under  the  head  of  congestive  apoplexy. 

The  symptoms  denoting  active  congestion  of  the  brain  of  considerable 
intensity,  but  falling  short  of  a  degree  sufficient  to  produce  apoplexy  or 
sudden  coma,  are  as  follows :  Pain  in  the  head,  varying  in  degree,  some- 
times intense,  with  a  sense  of  heat,  fulness,  bursting  or  weight.  The  pain 
is  not  limited  to  one  side,  nor  to  any  particular  part  of  the  head.  There 
is  inability  to  sleep,  or,  if  sleep  be  obtained,  it  is  incomplete  and  tin  re- 
freshing. Delirium  sometimes  occurs,  and,  if  present,  is  active.  This 
symptom  occurs  chiefly  in  cases  in  which  the  congestion  is  due  to  exces- 
sive alcoholic  stimulation.  Convulsions  occasionally  occur  in  the  adult ; 
they  are  less  infrequent  in  infancy,  but  congestion,  as  a  primary  affection, 
is  not  frequent  in  infantile  life.  The  countenance  is  usually,  but  not  in- 
variably, flushed,  the  eyes  are  suffused  or  injected,  with  intolerance  of 
light  and  sometimes  scintillations.  The  head  is  hot ;  the  carotids  and 
temporal  arteries  pulsate  strongly,  and  the  patient  is  conscious  of  a  throb- 
bing sensation  in  the  head.  Inability  to  control  mental  operations,  mental 
confusion,  and  momentary  loss  of  consciousness  are  occasional  symptoms  ; 
also  vertigo,  tinnitus  aurium,and  some  embarrassment  in  speech.  Transient 
hemiplegia  sometimes  occurs  in  cases  of  active  congestion,  which  may  be 
explained  by  supposing  the  congestion,  or  oedema  dependent  thereon,  to  be 
greater  in  one  of  the  hemispheres.  With  the  ophthalmoscope  the  vessels 
of  the  retina  appear  to  be  increased  in  number ;  they  are  enlarged  and 
more  tortuous  than  in  health,  and  the  optic  disk  may  be  more  or  less  con- 
gested.1 

The  symptoms  just  enumerated  point  very  distinctly  to  the  existence  of 
active  congestion  of  the  brain.  The  symptoms  are  those  of  the  first  stage 
of  acute  inflammation  of  the  meninges  of  the  brain,  and  the  pathological 
condition  is,  in  fact,  the  same.  This  discrimination  cannot  at  once  be 
made  with  positiveness,  but  the  differential  diagnosis  is  soon  settled  by 
the  course  of  events.  Practically,  the  discrimination  is  not  of  great  im- 
portance. Reference  is  now  had  to  congestion  existing  in  considerable 
intensity.  It  may  exist  in  a  moderate  or  slight  degree.  The  symptoms 
wall  be  more  or  less  marked  in  proportion  as  the  congestion  is  greater  or 
less  in  degree. 

Simple  congestion  is  merely  a  functional  affection.  It  involves  no 
lesion ;  if  the  congestion  be  removed,  the  structures  are  left  intact.  In  a 
slight  or  moderate  degree,  it  involves  no  immediate  danger.  As  already 
stated,  however,  it  may  be  developed  rapidly  in  a  sufficient  degree  to  pro- 

1  Vide  Treatise  on  Diseases  of  the  Nervous  System,  by  William  A.  Hammond, 
M.D.,  etc.,  1871. 
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duce  apoplectic  coma  and  sudden  death.  In  a  lesser  degree  of  intensity, 
it  may  prove  serious  by  eventuating  in  other  pathological  conditions,  viz., 
extravasation  of  blood,  serous  effusion,  and  perhaps  inflammation. 

Intense  active  congestion  calls  for  bloodletting.  Relief  is  obtained 
most  promptly  by  this  measure,  and  promptness  of  relief  may  be  of  vast 
importance  in  preventing  apoplectic  coma  or  the  pathological  conditions 
just  named.  If  the  symptoms  do  not  denote  a  degree  of  congestion  suffi- 
cient to  call  for  so  prompt  and  efficient  a  measure  as  bloodletting,  relief 
may  be  obtained  by  ice  to  the  head,  stimulating,  hot  pediluvia,  and  an 
active  purgative.  The  bromide  of  potassium,  of  ammonium,  of  sodium, 
or  of  calcium,  are  remedies  of  power  in  cases  of  active  congestion,  the 
rationale  of  their  operation  probably  being  that  they  diminish  the  amount 
of  blood  within  the  cranium.  They  may  be  employed,  as  substitutes  for 
bloodletting,  when  it  does  not  seem  to  be  important  to  resort  to  the  latter. 
The  constant  electrical  current,  employed  so  as  to  act  upon  the  sympa- 
thetic nerve,  appears  to  induce  contraction  of  the  bloodvessels  within  the 
skull.1 

These  measures  are  for  the  removal  or  diminution  of  the  existing  con- 
gestion. The  treatment,  in  addition,  should  embrace,  if  possible,  the 
removal  of  the  causes ;  and,  if  the  patient  be  of  a  full  habit  or  plethoric, 
regulation  of  diet,  and  occasional  saline  laxatives  are  advisable. 

• 

Passive  congestion  of  the  brain  differs  materially  from  the  form  just 
considered.  Mechanical  pressure  from  over-distended  vessels  exists  alike 
in  both  ;  but  there  is  superadded,  in  active  congestion,  the  excitation  of 
an  overplus  of  arterial  blood,  and  in  passive  congestion,  the  sedation  of 
an  excess  of  venous  blood.  This  difference  accounts  for  a  marked  dis- 
parity in  the  symptoms.  In  passive  congestion  there  is  no  increased  de- 
termination of  blood  to  the  head,  but  the  blood  accumulates  from  deten- 
tion. Of  this  form  of  congestion  strangulation  is  the  type. 

In  a  degree  to  constitute  a  morbid  condition,  passive  congestion  may 
be  produced  by  any  mechanical  impediment  to  the  return  of  blood  from 
the  head.  This  may  be  due  to  pressure  on  the  jugular  veins  in  cases  of 
goitre  or  enlargement  of  the  lymphatic  glands  of  the  neck,  and  by  the 
pressure  of  an  aortic  aneurism,  or  other  tumors,  on  the  vena  cava.  Pro- 
longed efforts  of  expiration,  as  in  some  forms  of  spasmodic  cough,  and  in 
playing  on  wind  instruments,  have  this  effect.  Diseases  of  the  lungs 
occasioning  interference  with  the  pulmonary  circulation,  namely,  pleuritis 
with  large  effusion  and  emphysema,  give  rise  to  passive  congestion  by 
leading  to  overloading  of  the  right  cavities  of  the  heart.  Over-distension 
of  the  stomach  by  the  excessive  ingestion  of  food  or  drink,  and  by  the 
disengagement  of  gas,  is  another  cause.  It  is  incident  to  certain  diseases 
of  the  heart,  especially  to  obstruction  at  the  right  side  of  the  heart  from 
valvular  lesions  on  that  side,  but  more  frequently  from  dilatation  of  the 
right  ventricle  and  auricle,  together  with  tricuspid  insufficiency,  as  a  re- 
sult of  mitral  lesions.  Obstruction  or  obliteration  of  the  sinuses  by 
coagula  induces  passive  congestion  in  the  communicating  veins.  Dimin- 
ished arterial  circulation,  that  is,  weakness  of  the  vis  a  te.rgo,  is  also  a 
cause.  The  latter  involves  the  suction-force  peculiar  to  the  circulation 
within  the  cranium.  If  this  force  tend  to  keep  the  encephalon  filled  with 
blood  when  the  arterial  supply  is  lessened,  the  venous  blood  is  propor- 
tionally increased,  and,  hence,  venous  congestion.  Passive  congestion 
from  this  cause  is  supposed  to  exist  in  cases  of  various  affections  in  which, 

1  Vide  Hammond,  op.  cit. 
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in  connection  with  feebleness  of  the  circulation,  head-symptoms  become 
developed,  more  especially  in  diseases  of  children  accompanied  with  ex- 
haustion, as  in  certain  cases  of  so-called  cholera  infantum.  The  occur- 
rence of  passive  congestion,  under  these  circumstances,  in  children  espe- 
cially, may  be  owing  to  the  fact  that  the  brain  in  early  life  has  less  func- 
tional activity,  and  the  determination  of  arterial  blood  is  consequently 
less  than  in  after  years. 

The  symptoms  denoting  passive  congestion  are,  drowsiness,  dulness  of 
mind,  blunted  perceptions,  and,  in  children,  sometimes  convulsions. 
Throbbing  of  the  carotids  and  temporal  arteries,  active  delirium,  increased 
heat,  and  other  symptoms  denoting  active  congestion,  are  wanting.  These 
symptoms  are  due,  in  part,  to  the  pressure  of  the  distended  veins,  and,  in 
part,  to  the  excess  of  venous,  or  the  deficiency  of  arterial,  blood.  Passive 
as  well  as  active  congestion  may  lead  to  extravasation  of  blood  or  to  se- 
rous effusion. 

Passive  congestion  of  the  brain  is  to  be  considered  as,  not  an  individual 
affection,  but  a  morbid  element  entering  into  various  affections.  When 
dependent  on  a  mechanical  impediment  to  the  return  of  blood  from  the 
head,  caused  by  cardiac  lesions,  tumor  of  the  neck,  etc.,  the  object  of  treat- 
ment is,  if  possible,  to  diminish  the  obstruction.  It  can  do  no  good  to 
diminish  the  mass  of  blood  by  bloodletting.  It  is  doubtful  if  aught  is  to 
be  effected  by  revulsive  measures.  A ny thing  which  weakens  the  force  of 
the  circulation  tends  to  increase  the  congestion.  If  dependent  on  feeble- 
ness of  the  circulation,  the  therapeutical  indications  are,  to  remove,  if  pos- 
sible, the  causes  of  exhaustion,  and  to  increase  the  force  of  the  circulation 
by  tonics,  stimulants,  and  nutritious  diet. 

In  the  foregoing  account  of  cerebral  congestion  reference  has  been  had 
to  this  condition  as  general,  that  is,  affecting  the  entire  encephalon,  not 
limited  to  certain  portions  of  the  brain.  Hypereemia,  more  or  less  cir- 
cumscribed, occurs  in  connection  with  tumors  which  may  produce  obstruc- 
tion of  vessels  by  pressure,  or  cause  a  determination  of  blood  within  a 
limited  area  by  irritation.  Of  these  two  modes,  the  former  gives  rise  to 
passive,  the  latter  to  active,  congestion.  Passive  congestion  limited,  more 
or  less,  in  extent,  is  a  result  of  thrombosis  of  veins,  and,  also,  of  both 
thrombosis  and  embolism  of  arteries. 

The  morbid  appearances,  after  death,  in  case  of  cerebral  congestion, 
are  more  or  less  distension  of  the  vessels  of  the  meninges,  flattening  of  the 
convolutions  in  consequence  of  the  turgescence  of  the  brain,  and  red 
points  disseminated  in  greater  or  less  abundance  over  the  cut  surfaces  of 
the  cerebral  substance.  The  latter  appearance  is  caused  by  the  open  ori- 
fices of  minute  vessels  abnormally  distended.  Microscopical  measurement 
shows  these  vessels  to  be  dilated  sometimes  to  double  their  normal  size. 
Serous  transudation  may  take  place  into  the  pia  mater  and  the  substance 
of  the  brain,  but  not  into  either  the  ventricles  or  the  subarachnoid  space. 
It  is  to  be  borne  in  mind  that,  exclusive  of  congestion  as  a  disease,  or  an 
element  of  disease,  there  is  considerable  variation  in  the  fulness  of  the  in- 
tra-cranial  vessels,  more  especially  those  of  the  meninges.  Differences, 
in  this  respect  may  be  due  to  physical  conditions  connected  with  the  last 
hours  of  life,  not  having  any  direct  pathological  connection  with  the  fatal 
disease.  It  is  very  common,  in  estimating  morbid  appearances  within  the 
skull,  to  err  in  considering  as  a  morbid  condition  a  degree  of  congestion 
not  abnormal,  or,  if  so,  incident  to  the  act  of  dying.  To  differentiate  the 
latter  is  not  always  easy,  without  taking  into  account  the  phenomena 
during  life. 
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A  Morbid  Deficiency  of  Arterial  Blood  within  the  Skull, 
or  Cerebral  Anaemia. 

The  quantity  of  blood  sent  to  the  brain  is  diminished  whenever  the  mass 
of  blood  in  the  body  undergoes  diminution,  as  after  the  loss  of  blood  by 
hemorrhages,  and  in  all  diseases  in  which  the  constituents  of  the  blood  are 
expended  without  a  proportionate  renewal  by  means  of  alimentation.  An 
over-accumulation  of  blood  in  other  organs  than  the  brain  has  the  same 
effect.  Mitral  obstruction  or  valvular  lesions  of  the  heart  involving  regur- 
gitation  also  occasion  a  defective  supply  of  blood  to  the  brain.  An  in- 
crease of  the  subarachnoidean  liquid,  and  oedema  of  the  brain,  which  may 
be  effects  of  venous  congestion,  must  diminish  the  amount  of  arterial 
blood  by  pressure  on  the  cerebral  arteries.  It  is  conjectured  that  an  ob- 
stacle to  the  passage  of  blood  in  the  distributing  arteries  may  arise  from 
their  spasmodic  contraction  excited  by  influences  exerted  through  the 
vaso-motor  nerves  ;  and  that  certain  mental  emotions  which  are  accompa- 
nied by  notable  pallor  of  the  face  and  a  tendency  to  syncope,  may  produce 
this  effect. 

A  deficiency  of  arterial  blood  in  either  the  whole  or  a  part  of  the  brain 
is  an  important  pathological  element  in  certain  affections  of  the  nervous 
system  which  are  to  be  presently  considered,  the  deficiency  arising  from 
plugging  of  a  cerebral  artery  (embolism  and  thrombosis),  the  pressure  of 
a  clot,  of  the  products  of  inflammation,  namely,  lymph,  serum,  and  pus, 
and  of  tumors  of  different  kinds.  Inasmuch  as  the  red  globules  are  the 
constituents  of  the  blood  on  which  depends  the  normal  condition  of  the 
nervous  centres,  a  paucity  of  these,  as  regards  morbid -effects,  is  equiva- 
lent to  a  diminished  supply  of  arterial  blood  to  the  brain.  Cerebral  anos- 
mia, therefore,  is  produced  by  the  various  causes  which  lead  to  impoverish- 
ment of  the  blood.  Thus  produced,  it  is  an  important  element  in  many 
affections.  Cephalalgia,  mental  depression,  hysteria,  and  the  phenomena 
to  be  presently  noticed  under  the  name  nervous  asthenia,  are  often  attri- 
butable to  a  deficient  supply  to  the  brain  of  fully  oxygenated  blood,  in 
consequence  of  its  impoverishment,  or,  in  other  words,  a  morbid  deficiency 
of  the  carriers  of  oxygen,  namely,  the  red  globules.  Impoverishment  of 
the  blood,  together  with  feebleness  of  the  circulation,  resulting  from  an 
abundant  intestinal  transudation,  occasions,  in  children,  that  condition  of 
semi-coma  described  by  Marshall  Hall  under  the  name  "  hydrencephaloid 
affection,"  a  condition  involving,  with  deficiency  of  arterial  blood,  or  of 
red  globules,  venous  congestion. 

The  immediate  effect  of  a  sudden  and  considerable  diminution  of  arterial 
blood  in  the  brain  is  syncope.  Consciousness  is  lost,  the  face  presents  a 
death-like  pallor,  and  slight  convulsions  may  occur.  This  effect  is  wit- 
nessed in  cases  of  abundant  hemorrhage,  or  after  a  copious  venesection  ; 
and  it  may  be  produced  by  feebleness  of  the  heart's  action  without  any 
loss  of  blood.  The  phenomena  of  syncope  are  due  to  a  sudden  deficiency 
of  arterial  blood  in  the  brain.  It  is  especially  apt  to  occur  when  the  mass 
of  blood  in  the  body  is  deficient ;  and  impoverishment  of  the  blood  also 
predisposes  to  it,  inasmuch  as  the  efficiency  of  blood  in  maintaining  the 
functions  of  the  nervous  system  depends  on  a  normal  quantity  of  the  red 
globules.  Coma  and  paralysis  in  cases  of  cerebral  hemorrhage,  embolism, 
etc.,  are  attributable,  in  part  at  least,  to  an  interruption  of  the  free  circu- 
lation of  arterial  blood  in  the  substance  of  the  brain.  The  interruption  of 
the  supply  of  blood  to  a  portion  of  the  brain  in  cases  of  embolism  and 
thrombosis  of  the  cerebral  arteries  leads  to  softening  in  consequence  of  a 
suspension  of  nutrition  in  the  parts  thua  deprived  of  nutritive  material. 
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The  treatment,  in  cases  of  syncope,  embraces  measures  to  increase  the 
quantity  of  oxygenated  blood  sent  to  the  head.  Recumbency,  to  secure 
the  effect  of  gravitation,  is  important.  Internal  stimulants,  to  increase 
the  force  of  the  heart's  action,  are  indicated.  Dashing  cold  water  upon 
the  face  is  an  efficient  measure,  which  acts  by  causing  deep  inspiratory 
efforts.  These  measures  generally  are  promptly  successful,  unless  the  syn- 
cope be  caused  by  an  excessive  hemorrhage,  or  the  loss  of  blood  continue. 
If  not  successful,  another  efficient  measure  consists  in  compressing  the 
abdominal  aorta  and  the  arteries  of  the  upper  limbs.  In  this  way,  advan- 
tage is  taken  of  the  principle  of  "  collateral  fluxion." 

Cerebral  amemia,  as  incident  to  impoverishment  of  the  blood,  giving 
rise  to  symptoms  proceeding  from  defective  stimulation  and  nutrition  of 
the  brain,  calls  for  the  remedies  and  hygienic  measures  which  have  been 
alreacty  considered  in  treating  of  anaemia  as  one  of  the  morbid  conditions 
of  the  blood.  The  importance  of  recognizing  this  condition,  with  refer- 
ence, not  only  to  a  correct  interpretation  of  pathological  phenomena  per- 
taining to  the  brain,  but  to  disorders  in  other  organs,  and  to  its  morbid 
agency  when  it  is  an  element  of  venous  affections,  cannot  be  too  strongly 
enjoined  upon  the  practitioner. 

It  is  to  be  noted  that  a  deficiency  of  arterial  or  oxygenated  blood  may 
coexist  with  venous  congestion  within  the  skull.  The  former,  indeed, 
as  already  stated,  may  lead  to  the  latter  in  consequence  of  the  contents  of 
the  skull  being  free  from  atmospherical  pressure  ;  and,  on  the  other  hand, 
congestion  of  the  cerebral  veins  due  to  some  impediment  to  the  return  of 
blood  from  the  head  may  be  an  impediment  to  freedom  of  circulation  in 
the  distributing  arteries,  and  thus  occasion  a  deficiency  of  arterial  blood. 

Apoplexy. 

The  term  apoplexy  signifies  a  stroke  or  shock,  and  the  latter  terms  are 
often  tautologically  added ;  it  is  common  to  say,  an  apoplectic  stroke  or 
shock.  It  would  be  an  improvement  to  discontinue  the  use  of  the  term 
apoplexy  as  the  name  of  an  individual  affection.  As  commonly  used,  it 
is  applied  to  the  sudden  abolition  of  consciousness,  or  sudden  coma,  de- 
pendent on  different  pathological  conditions.  The  latter  constitute  differ- 
ent affections,  and  it  would  be  better  to  consider  the  apoplectic  phenomena 
as  belonging  to  the  clinical  history  of  these  affections.  In  conformity 
with  long  usage,  however,  apoplexy  continues  to  hold  its  place  in  nosolo- 
gical  classifications,  and  I  shall  therefore  treat  of  it  as  a  distinct  disease, 
pointing  out  the  different  pathological  conditions  with  which  it  is  con- 
nected, under  the  head  of  anatomical  characters. 

ANATOMICAL  CHARACTERS. — In  fatal  cases  of  apoplexy,  the  most  fre- 
quent pathological  condition  is  hemorrhage  within  the  cranium.  This 
pathological  condition,  which  might  with  propriety  be  regarded  as  consti- 
tuting an  individual  affection,  is  to  be  considered  in  connection  with  apo- 
plexy, and  hereafter  with  paralysis.  Apoplexy,  dependent  on  extravasa- 
tion of  blood,  has  been  distinguished  as  apoplexia  sanguinia  vel  gravis. 
The  French  writers  especially  employ  the  term  apoplexy  to  denote  extra- 
vasations in  different  organs,  as  apoplexy  of  the  liver,  kidneys,  etc.  With 
us  the  term  is  usually  restricted  to  an  encephalic  affection,  with  the  excep- 
tion of  pulmonary  apoplexy.  The  hemorrhage  may  take  place  in  different 
situations  within  the  skull.  It  may  take  place  into  the  substance  of  the 
brain,  and  between  the  meningeal  membranes.  In  the  latter  situation  it  is 
comparatively  infrequent.  Hemorrhage  may  be  distinguished  as  cerebral 
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it  occurs  in  the  substance  of  the  brain,  and  as  meningeal  when  it 
occurs  in  the  meninges.  The  amount  of  extravasation  differs  much  in 
different  cases,  varying  from  a  few  drops  to  several  ounces  and  even 
pounds.  Other  things  being  equal,  the  gravity  of  the  affection  is  propor- 
tionate to  the  quantity  of  blood  extravasated.  Occasionally  blood  is  ex- 
travasated  in  isolated  small  points  more  or  less  numerous.  This  form  of 
extravasation  has  been  called,  after  Cruveilhier,  capillary  apoplexy.  Sud- 
den coma,  however,  or  a  true  apoplectic  seizure,  is  not  produced  by  the 
minute  extravasations  called  capillary.  The  coma,  if  it  follow,  is  devel- 
oped gradually  and  may  be  preceded  by  paralysis. 

All  parts  of  the  brain  substance  are  not  equally  liable  to-be  the  seat  of 
hemorrhage.  It  occurs  oftenest  by  far  in  the  motor  tract,,  that  is,  the 
corpus  striatum  and  thalamus  opticus  ;  next  in  frequency  in  the  gray 
matter  of  the  convolutions,  especially  in  the  middle  lobe  ;  rarely  in  the 
cerebellum  ;  still  more  rarely  in  the  pons  Varolii  ;  and  other  parts,  viz., 
corpus  callosum,  fornix,  hippocampi,  etc.,  together  with  the  medulla  ob- 
longata,  are  almost  exempt  from  the  liability  to  its  occurrence.  .  Jf  the 
extravasation  take  place  within  or  extend  into  the  cortical  portion,  and  it 
be  abundant,  blood  will  be  likely  to  be  found  beneath  the  arachnoid,  or, 
perhaps,  this  membrane  giving  way,  blood  may  be  found  exterior  to  it. 
The  hemorrhage  occurs,  in  the  vast  majority  of  cases,  in  one  of  the  hem- 
ispheres, and  facts  do  not  appear  to  show  a  greater  liability  to  its  occur- 
rence in  either  the  right  or  left  hemisphere.  It  may  occur  simultaneously 
in  both  hemispheres,  but  instances  are  exceedingly  rare.  Its  occurrence 
successively,  after  an  interval  of  greater  or  less  duration,  in  the  two  sides, 
is  not  extremely  infrequent.  If  the  extravasation  take  place  in  the 
vicinity  of  the  lateral  ventricle,  not  infrequently  the  blood  finds  its  way 
into  the  latter,  and,  rupturing  the  septum  lucidum  in  some  cases  it  col- 
lects in  both  ventricles.  In  rare  cases  the  blood  penetrates  the  third,  and 
thence  to  the  fourth  ventricle.  From  the  latter  it  may  be,  diffused  be- 
neath the  spinal  pia  mater,  or,  tearing  the  cerebral  tissue,  it  may  be  dif- 
fused, more  or  less,  over  the  base  of  the  brain. 

An  examination,  when  death  has  followed  within  a  few  hours  after  the 
extravasation,  shows  a  clot  with  bloody  serum  contained  in  a  cavity  pro- 
duced by  laceration  of  the  substance  of  the  brain.  The  clot  is  dark  and 
friable,  resembling  a  recent  coagulum  in  other  situations,  or  without  the 
body.  If  life  be  prolonged  for  several  days,  the  clot  is  still  darker  and 
more  dense.  Generally  it  contains  the  debris  of  cerebral  tissue  in  greater 
or  less  abundance.  Sometimes,  in  proximity  to  the  clot  are  minute  points 
of  extravasation  more  or  less  numerous.  If  the  extravasation  be  large, 
the  substance  of  the  brain  on  the  side  in  which  the  clot  is  situated  is 
anaemic,  sections  presenting  feweri  red  points  than  the  opposite  hemis- 
phere. After  a  still  longer  period,  the  clot  is  less  deeply  colored,  and 
crystallized  hematin  or  hematoidin  is  found  on  microscopical  examination. 
The  clot  at  length  loses  its  color  and  resembles  a  mass  of  fibrin.  In  the 
mean  time  the  serous  portion  of  the  extravasated  blood  is  absorbed.  The 
fibrin  becomes  surrounded  by  a  cyst,  and  is  gradually  absorbed.  The  cyst 
contracts  as  absorption  of  the  clot  goes  on,  and  its  surfaces  adhere  when 
the  clot  is  completely  absorbed,  leaving  a  cicatrix,  the  substance  of  the 
brain  having,  of  course,  been  permanently  damaged  by  the  laceration  in 
proportion  to  the  amount  of  the  hemorrhage.  The  brain-substance  sur- 
rounding the  clot,  if  death  take  place  within  a  short  period,  is  usually 
more  or  less  softened,  and  reddened  by  the  imbibition  of  the  serum  colored 
with  hematin.  In  some  cases,  this  softening  may  have  preceded  the  ex- 
travasation, but  it  is  probably  due,  in  most  cases,  chiefly  to  inflammation 
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excited  by  the  presence  of  the  clot,  which  is,  in  effect,  a  foreign  substance. 
The  occurrence  of  circumscribed  inflammation  around  the  clot  accounts 
for  certain  symptoms  during  life.  The  period  required  for  the  processes 
of  recovery  varies  according  to  the  quantity  of  extra vasated  blood,  the 
degree  and  extent  of  softening  from  the  inflammation  which  the  clot  ex- 
cites, and  other  circumstances.  Many  months  must  be  required,  under 
favorable  circumstances,  even  when  the  extravasation  is  small.  A  very 
small  extravasation  of  blood  may  produce,  not  laceration  of  the  substance 
of  the  brain,  but  only  separation  of  the  cerebral  fibres.  Such  an  ex- 
travasation, however,  would  not  be  likely  to  give  rise  to  an  apoplectic 
seizure ;  and  it  is  to  be  noted  that,  if  the  hemorrhage  be  sufficient  to 
occasion  laceration  of  the  substance  of  the  brain,  a  permanent  lesion  is 
left,  although  cicatrization  takes  place.  Certain  effects  of  the  injury 
which  the  brain  has  received  are  inevitable.  It  sometimes  happens  that, 
after  a  clot  has  been  encysted  and  while  absorption  is  going  on,  a  fresh 
extravasation  takes  place  in  the  same  situation.  More  frequently  a  sub- 
sequent hemorrhage  takes  place  at  a  new  point,  and  perhaps  in  the  opposite 
hemisphere.  Patients  sometimes  experience  a  series  of  extravasations  at 
intervals  more  or  less  remote,  and  the  appearances  after  death  then  ex- 
emplify the  different  stages  in  the  processes  of  recovery.  In  some  cases, 
after  an  apoplectic  extravasation  of  ancient  date,  cysts  are  found  which 
contain  a  bloody  serum.  These  may  remain  indefinitely.  In  other  cases, 
the  absorption  of  the  clot  ceases  at  a  certain  point,  and  the  clot  there- 
after 'remains  permanently,  presenting  the  appearance,  after  death,  of  a 
cancerous  or  tuberculous  deposit,  with  which,  on  a  superficial  examination, 
it  is  liable  to  be  confounded.  In  some  morbid  specimens  the  brain-sub- 
stance surrounding  the  apoplectic  clot,  cyst,  or  cicatrix,  is  indurated,  or 
sclerosed,  from  hyperplasia  of  the  connective  tissue,  as  a  result  of  in- 
flammation. It  is  to  be  added  that  it  is  not  always  practicable  to  dis- 
tinguish, from  the  morbid  appearances  alone,  apoplectic  cysts  or  cicatrices 
from  those  which  may  follow  circumscribed  softening,  or  necrobiosis, 
resulting  from  embolism  and  thrombosis. 

The  foregoing  characters  relate  to  hemorrhage  taking  place  into  the 
substance  of  the  brain,  or  cerebral  hemorrhage.  In  meningeal  hemor- 
rhage, the  extravasation  takes  place  generally  beneath  the  arachnoid  in 
the  meshes  of  the  pia  mater.  The  blood  may  diffuse  itself  under  the 
arachnoid ;  but,  if  the  hemorrhage  be  abundant,  rupture  of  this  mem- 
brane takes  place  and  the  blood  escapes  into  the  arachnoid  cavity.  In 
this  situation  the  hemorrhage  does  not  occasion  laceration  of  the  brain- 
substance,  but  produces  compression  in  proportion  to  the  amount  of  ex- 
travasation. The  subsequent  changes  taking  place  in  the  effused  blood 
are  similar  to  those  in  cases  in  which  the  extravasation  is  into  the  sub- 
stance of  the  brain.  It  is  probable  that  absorption  of  the  effused  blood 
may  take  place  in  this  situation  if  the  quantity  be  small.  Meningeal,  or, 
as  it  is  also  called,  peripheral  apoplexy,  occurs  especially  in  infanc}'. 
After  infantile  life,  it  chiefly  occurs  in  old  persons,  but  it  may  occur  at 
any  period  of  life.  Hemorrhage  taking  place  between  the  dura  mater  and 
skull  is  alwa}^s  either  traumatic  or  a  result  of  caries  of  the  bone,  and 
therefore  falls  within  the  domain  of  surgery.  An  inflammatory  affection 
of  the  dura  mater,  characterized  by  the  formation  of  an  adventitious  mem- 
brane into  which  hemorrhage  takes  place  from  the  newly  formed  vessels, 
is  described  by  late  writers  under  the  names  pachy  meningitis  and  hema- 
toma  of  the  dura  mater.  An  apoplectic  seizure  is  sometimes  incident  to 
this  affection.  It  will  be  briefly  considered  in  the  next  chapter. 

An  apoplectic  attack  may  be  due  to  an  intense  and  suddenly  developed 
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<v>nuv8tion  of  the  bruin.  Apoplexy  dependent  on  this  condition  isdistin 
guished  ;is  *i  tuple,  congestive,  or  vascular.  The  anatomical  characters  iu 
these  cases  consist  of  great  fulness  of  the  vessels  of  the  surface  of  the 
brain,  together  with  abundant  red  points  when  the  brain-substance  is  di- 
vided with  the  scalpel.  Blood  escapes  very  freely  from  the  divided  in- 
tegument in  these  cases.  The  sinuses  are  engorged.  The  smallest 
vessels  of  the  pia  mater  are  injected.  The  subarachnoid  liquid  is  wanting. 
The  gray  portion  of  the  brain  is  of  a  deep  brownish-red  color,  and  some- 
times the  white  portion  has  a  rosy  hue.  I  have  already  referred  to  a  case 
of  fatal  apoplexy  from  congestion  occurring  in  connection  with  simple 
hypertrophy  of  the  heart.  (Vide  page  597).  The  following  case  will 
exemplify  the  rapidity  with  which,  in  this  form  of  apoplexy,  life  may  be 
destroyed : — 

Mr.  13.  aged  79,  farmer,  having  always  had  robust  health,  retired  to  bed 
after  spending  the  evening  with  his  family,  apparently  as  well  as  usual. 
He  slept  in  a  room  adjoining  to  that  in  which  his  family  were  sitting, 
and,  shortly  after  he  had  retired,  his  noisy  respiration  attracted  attention. 
He  was  found  to  be  unconscious,  and  breathing  at  lengthened  intervals. 
Death  occurred  before  any  physician  reached  the  house.  On  examination 
after  death,  nothing  was  discovered  save  excessive  fulness  of  the  intra- 
cranial  vessels.  The  heart  was  moderately  enlarged ;  the  aortic  valves 
were  somewhat  rigid,  with  a  small  calcareous  deposit  at  the  junction  of 
the  valvular  segments.  The  heart-cavities  contained  but  little  blood  and 
no  decolorized  fibrin.  It  will  be  hereafter  seen  that  this  variety  of  apo- 
plexy is  exemplified  in  some  of  the  cases  grouped  under  the  name  insola- 
tion, or  sun-stroke. 

The  sudden  occurrence  of  serous  effusion  into  the  ventricles,  arachnoid 
cavity,  or  subarachnoid  space,  has  been  supposed  to  be  a  pathological 
condition  sometimes  giving  rise  to  apoplexy.  Apoplexy  attributed  to 
this  condition  has  been  distinguished  as  serous  apoplexy.  It  is  doubtful 
whether  serous  effusion  alone  ever  gives  rise  to  coma  taking  place  so 
suddenly  as  to  constitute  apoplexy,  although,  doubtless,  coma  induced 
more  or  less  gradually,  occurring  in  different  affections,  is  attributable  to 
this  condition.  Cases  of  apoplexy  were  reported  by  Andral,  Abercrombie, 
Lobstein,  Louis,  and  Alison,  in  which  no  appreciable  pathological  condi- 
tion was  discovered  after  death ;  and  the  affection  in  these  cases  has  been 
distinguished  as  nervous  apoplexy.  These  cases  were  observed  when  an 
occasional  cause  of  sudden  coma  was  comparatively  but  little  known,  viz., 
uraemia.  It  may  be  fairly  presumed  that  certain  of  the  cases  of  serous 
apoplexy,  as  well  as  of  apoplexy  without  appreciable  changes  within  the 
cranium  after  death,  were  cases  of  uraemic  coma.  Uraemic  coma,  suddenly 
developed,  is  to  be  reckoned  among  the  pathological  conditions  giving 
rise  to  apoplexy.  In  the  majority  of  the  cases  of  uraemia  the  coma  is 
developed  more  or  less  gradually,  but  cases  occur  in  which  the  abolition 
of  consciousness  may  be  properly  enough  called  apoplectic. 

Another  pathological  condition  which  may  give  rise  to  an  apoplectic 
seizure,  is  the  sudden  interruption  of  the  circulation  in  a  portion  of  the 
brain,  by  plugging  of  a  cerebral  artery  with  an  embolus  derived  from 
the  left  ventricle  of  the  heart,  or  possibly  by  arterial  thrombosis.  Owing 
to  the  absence  of  anastomosing  vessels  beyond  the  circle  of  Willis,  the 
supply  of  blood  within  a  certain  area  is  cut  off,  for  a  time,  by  the  plugging 
of  one  qf  the  cerebral  arteries.  When  we  come  to  consider  the  patholo- 
gical character  of  apoplexy,  it  will  be  seen  that  the  production  of  apoplec- 
tic phenomena  by  this  cause  is  not  inconsistent  with  their  oceunvnre 
from  a  superabundance  of  blood  in  the  vessels.  Three  cases  have  been 
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reported  by  M.  Hayem,  of  Paris,  in  which  an  apoplectic  seizure,  proving 
fatal  within  a  few  hours,  was  apparently  dependent  on  the  sudden  occlu- 
sion of  the  basilar  artery  by  a  coagulum  formed  in  the  vessel  (thrombosis), 
in  consequence,  as  supposed,  of  arteritis.  No  other  lesion  was  found  to 
account  for  the  apoplexy  and  death.1  A  similar  case  was  reported  by 
Prof.  T.  G.  Thomas,  at  a  meeting  of  the  New  York  Medical  and  Surgical 
Society,  and  an  instance  has  fallen  under  my  observation  at  Bellevue 
Hospital. 

CLINICAL  HISTORY. — The  abruptness  of  the  attack  in  apoplexy  is  im- 
plied in  the  name.  In  the  great  majority  of  cases  the  attack  is  without 
premonition.  It  is  sometimes  preceded  by  certain  cerebral  symptoms, 
such  as  a  sense  of  weight  or  fulness,  vertigo,  tinnitus  aurium,  flushing  of 
the  face — symptoms  denoting  congestion  of  the  brain.  These  symptoms, 
however,  are  not  sufficiently  significant  to  warrant  the  prediction  of  an 
impending  attack,  at  least  in  cases  in  which  one  or  more  attacks  have  not 
already  occurred.  Of  63  cases  analyzed  with  reference  to  prodromes  by 
Rocheaux,  they  were  wanting  in  all  save  9.  It  is  not  uncommon  for  an 
attack  to  occur  at  a  moment  when  the  person  attacked  feels  unusually 
well. 

The  symptom  denoting  the  attack  is  the  sudden  loss  of  conscious- 
ness, usually  accompanied  with  slow  stertorous  breathing.  The  patient, 
if  standing  or  walking,  may  fall  to  the  ground,  as  if  felled  by  a  blow ; 
but,  in  general,  the  development  of  the  coma  is  not  absolutely  instantane- 
ous, and  a  sitting  or  recumbent  position  is  voluntarily  assumed.  The  full 
development  of  the  apoplectic  state  may  occupy  a  period  varying  from  a 
few  seconds  to  half  an  hour  or  perhaps  even  longer.  The  attack  is  not 
infrequently  during  the  night  or  when  the  person  is  alone,  and  the  physi- 
cian has  the  opportunity  of  observing  it  only  by  an  accident  which  must 
happen  very  rarely.  Such  an  opportunity  has  happened  to  me,  and  the 
following  is  the  history  of  the  case  as  noted  at  the  time  of  its' occurrence: — 

Mr.  L.,  aged  about  35,  came  in  the  evening  to  consult  me,  accompanied 
by  my  colleague,  Prof.  Childs.  His  health  for  some  time  had  been  im- 
paired. The  urine  had  intermittingly  contained  albumen  and  casts,  and 
he  had  difficulty  of  vision,  which  Prof.  Noyes  had  ascertained  to  be  due  to 
fatty  deposit  in  the  retina.  He  had  never  had  dropsy.  When  he  entered 
my  study,  there  was  nothing  in  his  appearance  to  denote  disease.  On 
sitting  down,  the  conversation  for  a  few  moments  was  on  general  topics, 
and  he  remarked  that  he  felt  on  that  day  unusually  well.  I  had  just 
begun  my  inquiries  respecting  the  previous  history  of  the  case,  when  I 
noticed  a  change  in  his  appearance  and  manner  as  if  he  were  mentally 
agitated.  He  said,  "  I  feel  nervous,  but  it  will  pass  off  in  a  moment." 
Immediately  I  observed  a  change  in  his  expression  and  that  he  winked 
with  his  left  eye  only.  He  attempted  to  bring  his  right  hand  before  his 
face,  as  if  to  look  at  it ;  at  the  same  time  he  reeled  a  little  in  his  chair. 
Dr.  Childs,  who  sat  by  his  side,  proposed  to  him  to  lie  down  on  the  sofa, 
and  took  his  arm  to  assist  him.  He  made  an  effort  to  rise,  and  fell  from  the 
chair.  It  was  evident  that  the  right  side  was  paralyzed.  We  placed  him 
on  the  sofa.  He  did  not  at  once  become  unconscious,  but  was  irrational, 
attempting  to  speak,  but  unable  to  articulate,  and  frequently  making 
efforts  to  get  up.  The  respiration  soon  became  heavy,  with  slight  stertor 
and  puffing  of  the  lips.  The  pulse  was  moderately  full,  and  neither 
accelerated  nor  retarded.  In  about  half  an  hour  he  was  placed  in  a  car- 

1  Vide  Archives  de  Physiologic  Normale  et  Pathologique,  Paris,  May— April,  1848. 
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riage  and  taken  to  a  hotel  in  the  immediate  neighborhood.  While  being 
carried  to  the  hotel,  he  vomited  freely, 'and  beeame  profoundly  comatose. 
He  remained  in  the  comatose  state,  and  died  on  the  following  day. 

An  autopsy  could  not  be  obtained  in  this  case,  but  it  can  hardly  be 
doubted  that  the  apoplexy  was  due  to  extravasation  of  blood,  the  order 
of  events  being  mental  confusion,  paralysis  of  one  side  of  the  face,  para- 
lysis of  an  upper  and  lower  extremity,  stertor,  delirium,  vomiting,  pro- 
found coma,  the  latter  being  developed  in  about  half  an  hour,  the  hemor^ 
rhage  up  to  this  point  being  probably  progressive. 

The  coma,  in  different  cases  of  apoplexy,  is  more  or  less  profound.  When 
complete,  the  patient  cannot  be  roused,  in  any  degree,  by  efforts  to  awaken 
consciousness ;  but  in  some  cases  properly  falling  under  the  head  of  apo- 
plexy there  is  not  this  total  loss  of  the  mental  faculties.  Volitional  move- 
ments, in  some  cases,  are  entirely  wanting  ;  excepting  the  movements  of 
respiration,  the  body  is  as  motionless  as  a  cadaver.  But  in  the  majority 
of  cases,  the  patient  exerts  the  will,  although  all  manifestations  of  intelli- 
gence may  be  wanting.  In  this  way  the  existence  of  paralysis  becomes 
apparent.  The  movements  are  limited  to  the  upper  and  lower  extremity 
of  one  side,  and  it  is  evident  that  hemiplegia  is  added  to  the  apoplexy. 
Hemiplegia  occurs  in  the  majority  of  cases.  The  paralysis  is  at  first  com- 
plete ;  the  paralyzed  limbs  are  motionless  as  regards  volition,  but  reflex 
movements  can  generally  be  excited.  The  respirations  are  S!OAV,  the  rhythm 
sometimes  irregular,  and  the  inspirations  stertorous  or  snoring.  If  the 
coma  be  profound,  the  buccinator  muscles  and  lips  are  flaccid,  and  are 
puffed  out  in  expiration.  The  pulse  is  usually  slow,  full,  and  hard,  the 
artery  striking  against  the  finger  like  a  metal  rod.  The  retardation  of  the 
heart's  action  is  probably  attributable  to  an  influence  exerted  through  the 
par  vagum  analogous  to  that  produced  by  the  electrical  current.  Excep- 
tionally the  pulse  is  small  and  feeble.  The  face  is  frequently  flushed  or 
injected,  and,  if  respiration  be  much  embarrassed,  more  or  less  livid  ;  but 
it  is  sometimes  pallid.  The  surface  in  most  cases  is  warm,  but  sometimes 
cool.  For  a  certain  period  after  an  attack  caused  by  cerebral  hemorrhage, 
the  temperature  of  the  body,  as  determined  by  the  thermometer,  is  lowered. 
The  axillary  temperature  is,  at  first,  somewhat  greater  on  the  paralyzed 
than  on  the  opposite  side,  although  subsequently,  if  the  patient  recover 
from  the  apoplexy,  and  the  hemiplegia  continue,  the  thermometer  shows 
a  decrease  of  temperature  on  the  paralyzed  side.  The  iius  may  be  con- 
tracted or  dilated,  or,  without  either  contraction  or  dilatation,  it  may  be 
immovable,  and  a  disparity  between  the  two  pupils  is  not  uncommon. 
The  muscles  are  generally  flaccid,  but  in  some  cases  rigidity  is  observed. 
Convulsive  movements  are  infrequent,  but  they  sometimes  occur.  These 
are  usually  limited  to  one  side,  and  to  the  side  not  paralyzed.  To  this 
rule  there  are  exceptions.  The  paralyzed  limbs  are  sometimes  rigid,  or 
the  rigidity  ma}-  be  on  the  opposite  side.  Vomiting  is  usual  at,  or  shortly 
after,  the  commencement  of  the  attack. 

These  are  the  prominent  symptoms  which  characterize  the  apoplectic 
state.  Its  duration  varies.  It  ma}'  last  for  a  few  moments  only,  the  pa- 
tient gradually  emerging  from  it ;  or  consciousness  slowly  returns  after 
the  lapse  of  a  few  hours  ;  or  the  state  may  continue  for  days  and  then  pass 
off.  As  a  rule,  if  the  coma  persist  without  any  improvement  for  eight  or 
ten  hours,  and,  more  especially,  if,  during  this  period,  the  coma  become 
more  and  more  profound,  improvement  is  not  to  be -expected,  and  the 
attack  will  prove  fatal.  On  the  other  hand,  the  attack  may  prove  fatal  in 
a  few  moments,  the  mode  of  dying  being  by  apnoea ;  or  death  takes  place 
after  several  hours ;  or,  again,  the  apoplectic  state  continues,  and  proves 
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fatal,  after  the  lapse  of  several  days,  in  the  latter  case  the  dying  being  by 
asthenia  and  apiioea  combined. 

PATHOLOGICAL  CHARACTER. — The  symptoms  in  apoplexy  dependent  on 
cerebral  hemorrhage  are  essentially  the  same  as  when  coma  from  compres- 
sion of  the  brain  follows  an  injury  to  the  head.  An  extravasation  of  blood 
has  the  same  effect  as  compression  by  a  depressed  portion  of  the  skull, 
owing  to  the  peculiar  situation  of  the  brain,  viz.,  its  being  inclosed  in  an 
unyielding  bony  case.  The  escape  of  blood  without  the  vessels  produces 
a  shock  or  a  stunning  effect  upon  the  brain,  proportionate  to  the  rapidity 
and  the  amount  of  the  hemorrhage,  and  the  pressure  on  any  part  affects 
the  circulation  in  the  whole  mass  of  brain.  The  pressure  interrupts  the 
circulation  in  the  substance  of  the  brain,  and  the  apoplectic  phenomena 
are,  measurably,  due  to  the  want  of  a  proper  supply  of  blood  within  the 
nervous  mass.  The  latter  is  probably  the  rationale  when  the  apoplexy 
depends  on  sudden  and  intense  congestion.  The  pressure  of  the  blood  in 
the  larger  vessels  interrupts  the  circulation  in  the  brain-substance  ;  hence, 
the  suspension  of  the  cerebral  functions.  It  is  an  apparent  parodox  that 
an  over-accumulation  of  blood  within  the  cranium  should  destroy  life  by 
depriving  the  mass  of  brain  of  a  due  supply  of  arterial  blood,  yet  the  fact 
is  sufficiently  intelligible.  If  this  be  the  correct  explanation,  it  is  not 
inconsistent  that  apoplexy  should  be  produced  by  the  sudden  withdrawal 
of  blood  in  consequence  of  plugging  of  an  artery,  as  well  as  by  congestion. 
As  regards  the  circulation  in  the  brain-substance,  the  effect  in  either  case 
is  the  same.  The  pathological  condition  standing  in  immediate  relation  to 
the  apoplectic  phenomena,  is  the  same  as  in  syncope.  The  production  of 
apoplexy  depends  on  the  suddenness  of  extravasation,  congestion,  or  the 
arrest  of  the  circulation  in  a  vessel  of  considerable  size.  If  these  events 
take  place  gradually,  apoplexy  is  not  induced,  and,  with  regard  to  extra- 
vasation and  congestion,  if  they  be  not  sufficient  to  destroy  life  within  a 
brief  period,  the  circulation  may  become  restored  sufficiently  for  the  restora- 
tion of  consciousness.  This  restoration  generally  takes  place  when  the 
apoplectic  seizure  is  due  to  an  embolus  or  thrombus.  An  apoplectic  seiz- 
ure incident  to  uraemia  is  probably  due  to  the  direct  action  of  urea,  or  its 
elements,  upon  the  brain.  It  is  difficult  to  understand  why,  in  uraemic 
apoplexy,  the  coma  should  occur  suddenly,  and,  in  some  cases,  without 
having  been  preceded  by  any  symptoms  denoting  cerebral  disturbance. 
As  already  stated,  coma  occurring  so  suddenly  as  to  constitute  an  apo- 
plectic seizure  is  exceptional  in  cases  of  uraemia ;  in  general,  the  patient 
more  or  less  gradually  falls  into  the  comatose  condition. 

CAUSATION. — The  liability  to  apoplexy  from  hemorrhage  into  the  sub- 
stance of  the  brain,  has  a  manifest  relation  to  age.  The  liability  progres- 
sively increases  from  the  age  of  20  years  upward,  and,  in  the  majority  of 
cases,  the  age  is  over  60.  It  has  been  supposed  that  after  70  the  liability 
diminishes,  but  the  fewness  of  cases  after  this  period  of  life  is  accounted 
for  by  the  comparatively  small  number  of  persons  living  beyond  the  age 
of  70  years.  Cases  under  20  years  are  rare,  yet  they  are  occasionally 
observed.  On  the  other  hand,  meningeal  hemorrhage  oftener  occurs  prior 
to,  than  after,  middle  life,  exclusive  of  the  cases  in  which  it  is  traumatic. 
It  occurs  in  children  and  in  newly  born  infants.  Males  are  more  subject 
to  cerebral  hemorrhage  than  females. 

Microscopical  researches  show  that  hemorrhage  into  the  substance  of 
the  brain  is  often  associated  with  either  fatty  or  calcareous  degeneration 
of  the  coats  of  the  smaller  cerebral  arteries.  Owing  to  their  weakness  or 
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brittloness,  rupture  or  fracture  is  liable  to  occur.  The  suddenness  of  the 
attack,  its  occurrence  frequently  without  any  obvious  causes,  and  the 
absence  of  premonitions,  are  consistent  with  this  explanation.  In,a  cer- 
t;iin  proportion  of  cases,  probably,  softening  of  the  cerebral  substance  pre- 
cedes the  hemorrhage,  the  softening  being  due  to  degeneration  of  the  arte- 
rial coats,  or,  perhaps,  to  interruption  of  the  circulation  by  an  embolus. 
The  existence  of  softening  prior  to  hemorrhage  affords  an  explanation  of 
the  cerebral  S3rmptoms  which  sometimes  precede  the  apoplexy.  The  de- 
pendence of  extravasation  on  the  condition  of  the  minute  arteries  of  the 
brain  explains  the  fact  that  apoplexy  is  most  likely  to  occur  in  advanced 
life,  the  degenerative  changes  just  named  occurring  especially  in  old  age. 
The  fact  that  hemorrhagic  extravasation  is  especialty  apt  to  occur  in  the 
corpus  striatum  or  in  the  opticus  thalamus,  is  probably  owing  to  the 
greater  liabilitj^  to  fatty  degeneration  of  the  vessels  in  these  situations, 
and  to  the  vascularity  of  these  parts.  Notable  fatty  degeneration  is  some- 
times found  here  and  not  elsewhere  in  the  brain.  Another  source  of  hem- 
orrhage into  the  substance  of  the  brain,  to  which  attention  has  recently 
been  directed  by  Charcot  and  Bouchard,  and  others,  is  the  bursting  of 
minute  aneurismal  dilatations  of  intra-cranial  arteries,  "  miliary  aneur- 
isms" as  they  have  been  called.  The  formation  of  these  is  distinct  from 
atheroma  of  the  vessels  although  the  latter  may  be  associated.  They  may 
be  so  small  as  to  require  the  microscope  to  discover  them.  They  rarely 
occur  before  the  age  of  40. 

Disease  of  the  heart  has  been  supposed  to  stand  frequently  in  a  causa- 
tive relation  to  apoplexy,  exclusive  of  the  cases  in  which  an  apoplectic 
seizure  is  caused  by  an  embolus  detached  from  the  mitral  or  aortic  valves ; 
facts,  however,  do  not  sustain  this  opinion.  Generally  hypertrophy  of  the 
left  ventricle  is  associated  with  mitral  or  aortic  lesions  which  are  conserva- 
tive as  regards  the  effects  of  the  augmented  power  of  this  Arentricle  upon 
the  cerebral  circulation.  Of  over  70  cases  of  valvular  lesions  which  I 
have  analyzed,  in  only  7  did  apoplexy  occur,  and  in  most  of  these  other 
circumstances  were  involved  in  the  causation.1  Simple  hypertrophy  of 
the  left  ventricle,  that  is,  disconnected  from  aortic  or  mitral  lesions,  there 
is  reason  to  believe,  may,  in  conjunction  with  other  causes,  give  rise  to 
apoplexy.  But  simple  hypertrophy  is  rare.  A  striking  example  of  the 
coexistence  of  congestive  apoplexy  with  this  form  of  cardiac  disease  has 
been  referred  to.3  Other  lesions  of  the  heart  may  act  as  auxiliary  causes 
by  inducing  passive  congestion  of  the  brain,,  and  the  lesions  which  exert 
in  this  way  a  causative  effect  are  those  involving  obstruction  or  weakness 
of  the  right  side  of  the  heart. 

Various  causes  may  co-operate  with  existing  morbid  conditions  within 
the  cranium  to  determine  the  occurrence  of  the  apoplectic  seizure,  causes 
which  act  by  inducing  an  undue  accumulation  of  blood  in  the  vessels  of 
the  brain.  Mental  excitement  may,  in  this  way,  prove  an  exciting  cause. 
Persons  have  been  attacked  while  engaged  in  public  speaking,  or  in  a  fit 
of  anger.  Straining  at  stool,  violent  muscular  exercise,  sexual  intercourse, 
the  throes  of  labor,  drunkenness,  have  in  some  cases  appeared  to  act  as 
exciting  causes.  Fulness  of  the  stomach  is  another  auxiliary  cause ;  not 
infrequently  an  attack  occurs  shortly  after  indulgence  at  the  table.  But, 
in  the  larger  proportion  of  cases,  the  affection  is  not  induced  by  any  ob- 
vious exciting  or  auxiliary  cause.  Of  176  cases  analyzed  by  Gendrin, 
in  97  the  attack  occurred  during  sleep. 

Formerly  much  importance  was  attributed  to  a  so-called  apoplectic 

Practical  Treatise  on  Diseases  of  the  Heart,  by  the  Author.      2   Vide  page  348. 
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constitution,  consisting  of  shortness  of  the  neck,  with  considerable  embon- 
point, and  what  is  known  as  a  full  habit.  An  analysis  of  a  considerable 
number  of  cases  shows  that  no  reliance  is  to  be  placed  on  these  or  any 
other  external  characters,  as  denoting  a  predisposition  to  apoplexy.  The 
larger  number  of  persons  attacked  are  either  spare  or  of  an  ordinary  habit 
of  body. 

The  occurrence  of  apoplexy  dependent  on  cerebral  hemorrhage  involves 
considerable  liability  to  a  recurrence.  Of  those  who  recover,  a  consider- 
able proportion  are  again  attacked  at  periods  more  or  less  removed  from 
the  first  seizure.  This  fact  is  intelligible  in  view  of  the  dependence  of 
the  affection,  in  the  great  majority  of  cases,  on  lesions  of  the  cerebral 
vessels.  Asa  rule,  the  hemorrhage  in  successive  attacks  is  greater,  ren- 
dering them  more  severe  or  dangerous. 

DIAGNOSIS. — The  symptoms  of  apoplexy  are  striking  and  distinctive, 
but  errors  of  diagnosis  may  be  committed.  It  may  be  confounded  with 
several  morbid  conditions,  other  than  those  belonging  to  apoplexy,  which 
involve  coma  more  or  less  complete.  Syncope  is  one  of  these.  There  is, 
however,  little  or  no  danger  of  confounding  apoplexy  and  syncope  except 
for  a  short  time,  for  syncope  is  of  brief  duration.  Syncope  is  character- 
ized by  death-like  pallor,  coldness,  catching  of  the  breath,  and  great  feeble- 
ness or  extinction  of  the  pulse — symptoms  which  do  not  belong  to  ths 
clinical  history  of  apoplexy. 

The  coma  which  sometimes  follows  an  epileptic  paroxysm  bears  a  resem- 
blance to  apoplexy.  Knowledge  of  the  fact  that  the  comatose  state  has 
been  preceded  by  violent  convulsions,  with  difficult  and  noisy  respiration 
from  laryngeal  spasm,  will  at  once  settle  the  character  of  the  attack. 
Without  this  knowledge,  the  foam  or  blood  on  the  lips  and  the  wounded 
tongue  show  that  epileptic  convulsions  have  occurred.  The  doubt  can  only 
arise  when  the  patient  is  a  stranger  found  in  an  unconscious  state.  The 
physician  generally  is  aware,  or  is  able  to  ascertain,  that  the  patient  is 
subject  to  epileptic  fits.  A  paroxysm  of  epilepsy  may  act  as  an  exciting 
cause  of  apoplexy. 

Hysterical  coma  is  another  condition  which  may  suggest  the  existence 
of  apoplexy.  This  is  to  be  discriminated  by  characteristic  phenomena  of 
hysteria  having  preceded  the  comatose  state ;  by  convulsive  movements 
in  some  cases,  into  which  volition  enters  more  or  less ;  by  the  absence  of 
stertor,  the  mobility  of  the  iris,  and  the  restoration  of  consciousness  on 
resorting  to  the  cold  douche.  The  coexistence  generally,  in  uraemic 
coma,  of  epileptiform  convulsions,  if  dropsy  do  not  coexist,  suggests  the 
probable  existence  of  renal  disease,  and  the  urine  is  found  to  contain 
either  albumen  or  casts,  or  both. 

Profound  alcoholic  intoxication  is  the  condition  most  likely  to  lead  to 
error  of  diagnosis.  The  following  are  the  differential  points :  The  odor  of 
spirits  or  of  wine  in  matters  vomited  and  in  the  breath  of  the  patient ;  the 
respiration  not  stertorous  ;  the  pulse  usually  feeble  or  soft,  and  increased 
in  frequency — not  diminished  in  frequency  and  hard,  as  it  is  usually  in 
apoplexy  ;  the  pupils  dilated.  The  patient  can  generally  be  roused  suffi- 
ciently to  exhibit  some  of  the  manifestations  of  drunkenness  in  the  man- 
ner of  speaking.  Pouring  cold  water  upon  the  head  from  a  considerable 
height  is  a  ready  mode  of  partially  arousing  the  patient.  It  is  important 
to  make  this  discrimination.  To  call  apoplexy  drunkenness  would  be 
an  unfortunate  error,  and  the  reverse  would  be  sufficiently  annoying  to 
the  practitioner. 

In  deep  narcotism,  the  patient,  by  vigorous  efforts,  can  generally  be 
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roused  for  a  moment.  The  respirations  are  diminished  in  frequency,  but 
there  is  no  stertor.  The  pupils  are  contracted. 

Tin-  existence  of  hemiplegia,  which  it  is  known  did  not  exist  prior  to 
the  occurrence  of  the  comatose  state,  is  a  capital  point  in  the  diagnosis, 
to  be  referred  to  immediately  in  considering  an  object  of  diagnosis  other 
than  the  recognition  of  the  apoplexy. 

Can  the  several  pathological  conditions  giving  rise  to  apoplexy,  namely 
hemorrhage,  active  congestion,  embolism,  and  sudden  coma  from  unvmia 
be  differentiated  by  the  symptoms  ?  Hemorrhage  into  the  brain-substance 
is  accompanied  by  hemiplegia  caused  by  the  laceration  of  nervous  struc- 
ture. The  existence  of  hemiplegia  may  generally  be  ascertained  during 
the  apoplectic  state.  The  patient  is  observed  to  move  the  extremities  of 
one  side,  while  those  of  the  other  side  remain  motionless.  He  may  mani- 
fest sensibility  only  when  the  integument  of  one  side  is  pinched  or  pricked. 
The  face  may  be  drawn  to  one  side,  especially  if  manifestations  of  pain 
can  be  produced.  The  paralyzed  members,  when  raised  and  allowed  to 
drop,  fall  inanimate.  The  eyes  and  the  head  are  turned  laterally  in  a 
direction  opposite  to  the  paralyzed  side.  On  the  other  hand,  meningeal 
hemorrhage  and  congestion  do  not,  as  a  rule,  give  rise  to  hemiplegia.  The 
existence,  or  otherwise,  of  hemiplegia  is,  of  course,  ascertained  after  the 
patient  emerges  from  the  apoplectic  state.  An  embolns  also  gives  rise  to 
hemiplegia  with  the  apoplectic  seizure.  This  condition  may  be  suspected 
if  the  apoplexy  be  transient,  and  still  more  if  the  hemiplegia  disappear 
shortly  after  the  patient  emerges  from  the  apoplexy ;  and  it  is  rendered 
probable,  under  the  circumstances  just  stated,  by  the  coexistence  of  the 
signs  of  aortic  or  mitral  lesions.  In  differentiating  hemorrhage  from 
embolism,  the  side  on  which  the  hemiplegia  occurs  is  to  be  taken  into 
account.  In  the  majority  of  the  cases  of  embolism,  the  paralysis  is  on  the 
right  side  (vide  page  14).  Vomiting  rarely  accompanies  an  attack  of 
apoplexy  from  embolism.  Age  is  another  diagnostic  point;  embolism 
occurs  in  young  subjects,  whereas  hemorrhage  is  rare  under  forty. 
Another  diagnostic  point  relates  to  the  occurrence  in  cases  of  hemor- 
rhage of  inflammation  of  the  cerebral  substance  surrounding  the  clot. 
This  occurs  from  the  fifth  to  the  seventh  day  after  the  hemorrhage  and 
continues  for  about  the  same  period.  The  axillary  temperature  is  raised ; 
the  pulse  becomes  more  or  less  frequent ;  there  is  cephalalgia  ;  vomiting 
may  occur;  pain  is  felt  in  the  paralyzed  limbs,  and  sometimes  there  is 
spasm  or  rigidity  of  the  muscles  on  the  paralyzed  side. 

In  cases  of  apoplexy  with  extravasation  of  blood  into  the  substance  of 
the  brain,  can  the  situation  and  amount  of  the  latter  be  ascertained  by 
the  symptoms  ?  The  extravasation  is  situated  in  the  hemisphere  on  tho 
side  opposite  to  that  which  is  paralyzed;  and,  as  a  rule,  it  is  situated  in 
the  motor  tract.  The  situation  of  the  clot,  however,  may  be  such  as  to 
occasion  paralysis  of  both  sides.  Bilateral  paralysis  has  been  observed 
in  cases  of  extravasation  into  the  cerebellum  on  or  near  the  median  line, 
and  it  may  occur  when  the  blood  breaks  through  the  septum  lucidum  and 
is  contained  in  both  lateral  ventricles.  Paralysis  of  the  face  on  one  side, 
and  of  the  members  on  the  other  side,  has  been  observed.  This  eccentrir 
city  is  attributed  by  Gublcr  to  the  clot  being  in  the  cerebellum,  and  so 
situated  as  to  affect  the  facial  nerve  after  its  decussation  and  the  motor 
nerves  of  the  extremities  before  they  decussate.  Dr.  J.  Hughlings  Jack- 
son considers  it  as  an  evidence  of  the  lesion  being  seated  in  the  pons  varolii. 
A  small  extravasation  in  the  pons  so  situated  as  to  press  upon  the  medulla 
oblongata  may  produce  great  difficult}'1  of  deglutition  and  respiration, 
although  the  coma  be  not  complete.  A  case  illustrative  of  this  fact  has 
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fallen  under  my  observation.  If  the  coma  be  profound,  without  a  dispro- 
portionate disturbance  of  respiration  or  deglutition,  and  hemorrhage  exist, 
it  may  be  predicted  with  much  confidence  that  the  seat  of  the  hemorrhage 
is  the  corpus  striatum  or  the  thalamus  opticus  of  the  hemisphere  opposite 
to  the  side  paralyzed,  on  the  ground  that  it  is  far  more  likely  to  occur  in 
these  than  in  other  situations.  If  death  take  place  after  the  lapse  of  a 
few  hours,  profound  coma  having  existed  without  notable  disturbance  of 
respiration  or  deglutition  except  toward  the  close  of  life,  hemiplegia 
existing,  it  may  be  inferred  that  the  amount  of  hemorrhage  into  the 
cerebrum  is  very  large. 

Meningeal  apoplexy,  in  cases  in  which  the  early  symptoms  cannot  be 
ascertained,  may  simulate  subacute  meningitis.  Of  this  the  following 
case  is  an  illustration ;  the  case  being  also  of  interest  with  reference  to 
the  cause  of  the  hemorrhage : — 

The  patient,  a  printer,  aged  26,  was  admitted  into  the  Bellevue  Hos- 
pital, February  3,  1866.  He  was  in  a  semi-comatose  condition,  and  the 
previous  history  was  not  ascertained.  One  of  his  friends  stated  that  he 
was  a  very  intemperate  man,  and  had  been  lately  on  a  debauch.  He  pre- 
sented on  admission  the  following  symptoms :  Countenance  pale ;  respi- 
ration stertorous ;  surface  cool,  especially  on  the  extremities ;  eyes  half 
closed ;  pupils  normal ;  tongue  tremulous  and  not  coated  ;  pulse  slow  and 
feeble.  With  considerable  difficulty,  he  could  be  aroused  enough  to 
answer  some  questions.  There  was  no  paralysis.  Examination  of  the 
chest  gave  a  negative  result.  The  urine  was  free  from  albumen  and  casts. 
He  remained  without  material  change  until  the  day  following  his  admis- 
sion, when  convulsive  movements  of  the  limbs  occurred  ;  these  increased 
until  the  next  day,  when  there  was  a  decided  paroxysm  of  convulsions  of 
an  epileptiform  character.  He  had  two  subsequent  attacks  within  the 
space  of  three  hours,  and  died  in  the  last  paroxysm. 

On  examination  after  death,  a  hemorrhagic  effusion  was  found  within 
the  arachnoid  cavity,  situated  over  the  anterior  superior  part  of  the  left 
hemisphere,  and  depressing  somewhat  the  brain  beneath  it.  The  blood 
was  partly  coagulated  and  partly  liquid,  the  hemorrhage  evidently  having 
been  of  recent  occurrence.  The  dura  mater,  in  the  situation  of  the 
hemorrhage,  contained  several  bony  or  calcareous  spiculse,  some  shape- 
less, and  others  in  the  form  of  needles  with  sharp  points.  The  points  of 
some  of  the  needle-shaped  spiculae  had  penetrated  the  arachnoid  mem- 
brane covering  the  brain.  There  was  no  injury  of  the  skull.  The  other 
viscera  were  healthy,  except  that  the  kidneys  were  congested.1  It  seemed 
rational  in  this  case  to  attribute"  the  hemorrhage  to  the  wounding  of 
vessels  by  the  needle-shaped  spicula?.  Uraemia  being  excluded  by  the 
absence  of  albumen  and  casts  in  the  urine,  and  the  early  history  of  the 
case  not  being  known,  the  symptoms  seemed  to  point  to  the  existence  of 
subacute  meningitis. 

Cases  of  meningeal  hemorrhage  proving  quickly  fatal  cannot  be  dis- 
criminated during  life  from  cases  of  congestive  apoplexy.  The  following 
case,  which  was  observed  in  1859,  is  given  in  illustration.  The  patient,  a 
merchant  from  the  country,  aged  about  40,  had  had  repeated  attacks  of 
rheumatism,  and  for  some  time  prior  to  the  apoplectic  seizure  he  was  in 
ill  health  and  under  the  care  of  a  hydropathic  practitioner  of  this  city 
(New  York).  The  seizure  occurred  directly  after  a  luncheon  of  tea  and 

1  Case  reported  by  Dr.  S.  Amabile,  Senior  Assistant,  Bellevue  Hospital,  in  "New 
York  Medical  Record,  May  1,  1866.  The  thermometer  might  have  aided  in  the 
differential  diagnosis. 
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toast.  The  servant  who  had  brought  his  luncheon  and  left  his  room,  on 
returning  after  a  few  moments,  found  him  nearly  unconscious,  his  head 
resting  on  the  table.  He  became  at  once  completely  comatose.  When  I 
saw  him,  an  hour  afterward,  the  breathing  was  stertorous  and  irregular, 
but  the  pulse  had  considerable  volume  and  force.  The  patient  \vas  mo- 
tionless ;  the  respiration  became  more  and  more  infrequent  and  irregular, 
the  pulse  retaining  considerable  force  when  the  respirations  were  only 
two  or  three  per  minute,  and  death  occurred  two  hours  after  the  sei/ure. 

On  examination  after  death,  a  considerable  amount  of  effused  blood, 
within  the  arachnoid  space,  was  situated  on  the  anterior  lobe  of  both 
sides.  A  layer  of  extravasated  blood  beneath  the  arachnoid  extended 
over  the  greater  part  of  the  cerebrum,  dipping  down  between  the  convo- 
lutions. The  substance  of  the  brain  was  remarkably  pale,  and  presented 
no  red  points  on  section.  The  heart  was  moderately  enlarged.  The 
mitral  curtains  were  studded  with  small  wart-like  vegetations  and  fine 
granular  deposits.  Two  of  the  tendinous  cords  were  ruptured.  Other 
organs  presented  no  morbid  appearances  worthy  of  note.  The  vessels  of 
the  brain  were  not  examined  for  emboli. 

In  cases  of  apoplectic  coma  from  urremia,  epileptiform  convulsions  in 
general  speedily  ensue.  Death,  however,  in  some  cases  takes  place  in  an 
attack  of  uraunic  coma  without  convulsions.  In  urcemic  coma,  hemiplegia 
is  not  likely  to  occur.  The  patient  may  have  renal  dropsy,  or,  if  there  be 
not  dropsy,  the  existence  of  disease  of  the  kidneys  may  be  known.  If 
not  already  known,  an  examination  of  the  urine  for  albumen  and  renal 
casts  will  show  either  the  existence  of  disease  of  the  kidneys,  or  that  these 
organs  are  not  diseased.  It  is,  however,  to  be  borne  in  mind,  that  apo- 
plexy dependent  on  extravasation  of  blood  or  other  conditions,  aside  from 
uraemia,  may  occur  in  persons  affected  with  disease  of  the  kidneys. 

The  importance  of  a  careful  examination  of  the  head  for  the  evidence 
of  injury,  in  cases  of  coma,  when  nothing  is  known  of  the  history,  may  be 
here  alluded  to.  A  patient  admitted  into  hospital,  comatose,  without 
this  precaution,  may  be  supposed  to  have  apoplexy  when  subsequently, 
perhaps  at  the  autopsy,  fracture  of  the  skull,  with  meningeal  hemorrhage, 
may  be  found. 

PROGNOSIS. — An  attack  of  apoplexy  may  prove  fatal  within  a  very  short 
period,  sometimes  within  a  few  moments.  When  it  proves  suddenly  fatal, 
the  coma  is  at  once  profound  and  accompanied  by  great  disturbance  of 
respiration,  with  loss  of  deglutition,  death  taking  place  by  apnoea.  A  fatal 
termination  frequently  takes  place  after  the  lapse  of  from  twelve  to  twenty- 
four  hours.  The  coma,  in  these  cases,  continues  and  becomes  more  pro- 
found, the  respiration  is  more  and  more  embarrassed,  tracheal  rales  occur, 
deglutition  is  gradually  lost,  the  urine  is  retained  or  flows  away  involun- 
tarily, involuntary  dejections  occur,  and  the  mode  of  dying  is  chiefly  by 
apixea.  If  no  improvement  takes  place  within  ten  or  twelve  hours,  the 
coma  remaining  or  becoming  complete,  disturbance  of  the  respiration  and 
deglutition  being  more  marked,  there  is  little  room  for  the  expectation  of 
amendment,  and  the  case  will  probably  end  fatally  within  a  short  period. 
In  other  cases,  life  is  prolonged  for  several  days,  the  patient  not  emerging 
from  tin'  apoplectic  state,  but  more  or  less  improvement  as  regards  con- 
sciousness in  some  cases  taking  place.  Th'e  modeof  dying,  in  these  cases, 
is  by  apiiu-a  and  asthenia  combined. 

On  the  other  hand,  the  apoplectic  attack  may  pass  off  in  a  few  moments 
or  a  few  hours,  and  complete  recovery  at  once  take  place.  The  patholo- 
gical condition  in  these  cases  is  congestion.  Of  the  cases  of  apoplexy 
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dependent  on  hemorrhage  into  the  substance  of  the  brain,  when  the  apo- 
plectic attack  does  not  prove  fatal,  paralysis  remains  ;  the  patient  is  left 
with  hemiplegia.  The  paralysis 'at  first  is  generally  complete,  and  the 
sensibility  on  the  affected  side,  as  well  as  the  power  of  motion,  is  often 
lost.  The  latter  usually  returns  more  or  less  speedily,  and,  more  gradually, 
in  a  large  proportion  of  cases,  there  is  improvement  as  regards  the  power 
of  motion.  In  most  cases  this  improvement  goes  on  progressively  until 
a  certain  point  is  reached,  and  at  this  point,  which  varies  much  in  differ- 
ent cases,  the  improvement  stops.  More  or  less  of  the  paralysis  remains 
permanently,  as  a  rule.  It  is  impossible  to  judge  beforehand  of  the  degree 
of  improvement,  as  regards  the  paralysis,  which  may  be  expected.  The 
completeness  of  the  paralysis  at  first  is  probably  due  to  the  shock  or  con- 
tusion of  the  parts  of  the  brain  in  proximity  to  the  extravasated  blood. 
After  recovery  from  this,  the  amount  of  permanent  paralysis  will  depend 
on  the  extent  of  the  laceration  which  the  brain-substance  has  received. 
An  apoplectic  attack  dependent  on  embolism  of  the  middle  cerebral  artery, 
gives  rise  to  hemiplegia  which  remains  after  the  apoplectic  condition  passes 
off.  The  paralysis  may  be  temporary,  complete  recovery  taking  place 
after  a  variable  period,  or  it  may  be  permanent.  In  the  latter  case,  soft- 
ening, more  or  less  extensive,  is  a  result  of  the  arterial  obstruction.  In 
cases  of  meningeal  hemorrhage,  in  which  the  amount  and  rapidity  of  the 
extravasation  are  sufficient  to  cause  an  apoplectic  attack,  the  coma,  as  a 
rule,  persists,  becoming  more  and  more  complete,  and,  in  a  majority  of 
cases,  death  takes  place  within  twenty-four  hours. 

Patients  emerging  from  the  apoplectic  state  appear  as  if  awakened  from 
sleep,  and  it  is  remarkable  that  they  rarely  evince  surprise  or  ask  what 
has  happened  to  them.  Pain  in  the  head,  when  consciousness  first  returns, 
is  not  usually  a  prominent  symptom.  After  a  few  days,  however,  if  there 
be  cerebral  hemorrhage,  there  is  more  or  less  pain  associated  with  febrile 
moA*ement,  and  delirium  may  occur.  These  symptoms  denote  inflamma- 
tion of  the  cerebral  substance  surrounding  the  clot.  This  inflammation 
may  lead  to  softening,  or  to  induration,  and  thus  the  extent  of  injury  to 
the  brain  may  be  increased. 

Apoplexy  with  hemiplegia  is  followed  by  more  or  less  impairment  of 
mind.  As  regards  this  sequel,  different  cases  differ  much,  but  it  is  pro- 
bably true  that  the  strength  of  mind  which  existed  prior  to  the  attack  is 
never  fully  regained.  Mental  weakness  is  shown  by  undue  emotional 
manifestations.  Weeping  and  mirthfulness  are  excited  bj-  trivial  causes. 
Frequently  the  disposition  undergoes  a  change.  Irritability  of  temper 
and  impatience  are  apt  to  be  developed.  The  mind  is  more  easily  influ- 
enced by  others.  This  fact  is  of  importance  in  its  medico-legal  bearings. 

A  remarkable  sequel  in  some  cases  is  the  loss  of  speech,  dependent,  not 
on  paralysis  of  the  muscles  involved  in  speech,  nor  on  mental  imbeci- 
lity, but  an  inability  to  use  words.  The  term  aphasia  (a<}>ant?,  speechless- 
ness)  denotes  loss  of  speech,  the  vocal  organs  remaining  intact,  and  intel- 
ligence preserved.  This  term  is  generally  adopted  in  lieu  of  the  terms 
alalia  and  aphemia^  which  have  also  been  applied  to  this  affection.  The 
affection  is  to  be  distinguished  from  aphonia,  a  term  denoting  loss  of  voice 
as  a  consequence  of  either  laryngeal  disease  or  paralysis  affecting  the  spi- 
nal accessory  nerve,  and,  of  course,  also,  from  voluntary  silence,  or  when 
loss  of  speech  is  either  imagined  or  pretended.  In  aphasia  the  voice  is 
not  lost,  but  the  patient  is  mute  from  an  inability  to  use  words  expressive 
of  his  ideas.  In  some  cases  this  loss  of  the  power  of  using  language  is 
total,  the  patient  being  absolutely  dumb ;  but  the  difficulty,  in  other  cases, 
consists  of  more  or  less  impairment  of  spec-cli  without  complete  mutism. 
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Not  infrequently  the  patient  can  speak  but  a  single  word,  which  is  apt  to 
IT  "  yes,"  or  "  no,"  and  this  word  is  uttered  whenever  an  effort  to  speak  is 
made.  Often  the  vocabulary  is  somewhat  larger,  but  embracing  only  a 
fe\v  words. 

It  is  certain  that  this  inability  to  utter  words  exists  when  the  intelli- 
gence is  preserved.  In  some  patients  with  aphasia  the  mental  faculties 
seem  to  be  not  at  all  impaired  ;  but  in  many  cases  there  is  more  or  less 
of  the  deterioration  of  mind  which  accompanies  hemiplegia  following  an 
attack  of  apoplexy  whether  aphasia  exist  or  not.  Other  differences  than 
those  relating  to  the  degree  of  the  aphasia,  and  the  general  condition  as 
regards  intelligence,  are  to  be  noted.  There  are  two  varieties,  at  least, 
which  present  obvious  and  marked  points  of  difference.  In  certain  cases 
the  aphasia  consists  in  an  inability  to  recollect  words.  The  ideas  may 
exist,  but  language  is  wanting.  In  these  cases  there  is  inability  to  write 
as  well  as  to  speak.  This  variety  is  distinguished  as  amnesic  aphasia. 
Patients  with  this  form  of  the  affection  are  unable  to  read.  Jaccoud  calls 
this  aphasia  from  "  verbal  ideation."  On  the  other  hand,  in  certain  cases, 
the  aphasia  seems  to  depend,  not  on  the  loss  of  the  memory  for  words, 
but  on  the  want  of  power  to  give  them  utterance,  although  they  are  in 
the  mind.  The  difficulty,  in  these  cases,  is  not  due  to  want  of  muscular 
power,  that  is,  to  paralysis,  but  to  a  lack  of  the  ability  to  communicate 
verbal  ideas  through  the  muscles  of  speech,  or  to  co-ordinate  these  mus- 
cles for  the  purpose  of  speech.  This  variety  is  called  ataxic  aphasia.  In 
cases  of  ataxic  aphasia,  patients,  although  mute,  can  write  and  read.  A  s 
an  example  of  the  latter  variety,  a  woman,  aged  27,  the  wife  of  a  physi- 
cian, could  utter  only  the  word  >w.  As  regards  her  mental  faculties,  she 
was  evidently  bright,  and  communicated  intelligently  by  signs.  She 
wrote  without  more  difficulty  thnn  would  be  expected  from  using  the  left 
hand,  there  being  incomplete  hemiplegia  of  the  right  side.  She  had  no 
difficulty  in  reading  in  silence,  but  she  was  unable  to  enunciate  any  of  the 
letters  of  the  alphabet. 

In  the  great  majority  of  cases,  aphasia  is  accompanied  by  paralysis  of 
the  right  side  of  the  body.  A  French  observer,  Dax,  has  collected  140 
cases  in  which  the  paralysis  was  on  the  right  side.1  Dr.  J.  Hughlings 
Jackson  has  reported  34  cases,  in  all  of  which,  save  three,  the  right  side 
was  paralyzed.2  Dr.  E.  C.  Seguin,  of  New  York,  has  collected  260  cases 
for  analysis  with  reference  to  the  relative  proportion  in  which  right  and 
left  hemiplegia  coexist.  Of  these  260  cases,  in  243  right,  and  in  only  17 
left,  hemiplegia  existed.  Again,  of  545  autopsies,  only  31  were  excep- 
tions to  the  rule  that  disease  is  seated  in  the  left  anterior  lobe.3  Of  80 
additional  cases  collected  by  Hammond,  in  only  2  was  there  evidence  of 
disease  of  the  right  hemisphere  .is  determined  either  by  post-mortem  ex- 
amination or  the  existence  of  right  hemiplegia. 

In  a  considerable  proportion  of  the  cases  in  which  post-mortem  exami- 
nations have  been  reported,  lesions  have  been  found  to  involve  the  third 
left  frontal  convolution,  situated,  thus,  near  the  island  of  Reil.  The 
lesions  generally  found  are  either  circumscribed  softening  probably  due 
in  most,  if  not  all,  cases  to  embolism,  extravasation  of  blood,  or  apoplectic 
cysts.  Circumscribed  cerebritis,  suppuration  or  depression  of  bone,  are 
lesions  in  traumatic  cases.  From  the  great  preponderance  of  the  number 
of  cases  in  which  the  lesions  are  seated  in  the  left  hemisphere,  it  has  been 


1  Archives  de  Mrdecine.  Jan.  1865,  and  London  Lancet,  Au<r. 

*  Clinical  Lectures  and  Reports  of  London  Hospital,  vol.  i.,  1864. 

8  Quarterly  Journal  of  Psychological  Medicine,  Kew  York,  Jau.  18G8. 
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inferred  that  the  mental  faculty  of  speech  is  to  be  localized  in  this  side  of 
the  brain.  Broca,  of  Paris,  even  considers  the  posterior  part  of  the  third 
left  frontal  convolution  "  the  convolution  of  articulate  language."  But 
aside  from  the  improbability  of  this  faculty  being  seated  in  either  hemi- 
sphere to  the  exclusion  of  the  other,  such  an  inference  is  disproved  by  the 
fact  that  in  a  small  minority  of  cases  the  coexisting  hemiplegia  affects  the 
left  side. 

The  statistical  researches  of  Dr.  Seguin  show  that  the  third  left  frontal 
convolution  is  not  involved  in  the  majorit}*  of  cases.  Of  52  cases  gathered 
from  different  authors,  this  convolution  was  involved  in  18,  and  not  in  the 
remaining  34  cases.  It  is,  however,  a  remarkable  fact  that  lesions  in  this 
situation  should  have  existed  in  18  out  of  52  cases.  Our  present  knowl- 
edge does  not  offer  any  explanation  of  the  fact. 

The  lesions  giving  rise  to  aphasia,  it  will  be  observed,  are  not  exclu- 
sively those  which  belong  to  the  history  of  apoplexy.  It  occurs,  however, 
as  a  sequel  of  apoplexy  in  the  larger  proportion  of  cases,  and,  hence,  the 
propriety  of  considering  it  in  this  connection.  It  is  not  always  incidental 
to  lesions  which  give  rise  to  hemiplegia.  It  occurs  sometimes  in  connec- 
tion with  paratysis  limited  to  one  or  more  of  the  cranial  nerves,  and,  also, 
without  paraly sis  anywhere  of  either  motion  or  sensation.  Does  it  occur 
without  lesion,  that  is,  may  it  depend  on  purely  a  functional  disturbance, 
using  this  term  functional  as  it  has  been  defined,  and  as  it  is  commonly 
used  ?  The  fact  that  it  may  occur  without  any  other  evidence  of  lesion, 
even  without  any  other  symptom  pointing  to  cerebral  disease,  and  the 
fact  that  it  is  sometimes  of  transient  duration,  seem  to  warrant  an  affirma- 
tive answer  to  this  question. 

As  a  rule,  aphasia  accompanying  hemiplegia  following  apoplexy  is 
permanent.  If  the  hemiplegia  be  transient,  the  aphasia  and  the  para- 
lysis may  disappear  together.  But  patients  sometimes  recover  from  the 
hemiplegia  without  any  improvement  as  regards  the  aphasia;  of  this 
several  examples  have  come  under  my  observation.  I  have  met  with  a 
striking  case  in  which  the  aphasia,  at  first  complete,  was  unaccompanied 
by  any  other  evidence  of  disease  of  the  brain,  and  was  of  brief  duration. 
The  patient,  having  ridden  all  day  in  an  open  wagon,  the  weather  being 
cold,  after  eating  a  hearty  supper,  found  himself  unable  to  utter  a  word. 
Excepting  the  loss  of  speech,  he  had  no  ailment  whatever.  He  went  to 
bed,  hoping  that  his  ability  to  speak  would  return  in  the  morning ;  he 
slept  perfectly  well,  but  on  awakening  he  was  still  unable  to  utter  a  word. 
In  the  course  of  the  day,  however,  he  began  to  utter  some  words,  often 
using  wrong  words,  but,  after  a  few  days,  he  recovered  his  speech,  although, 
ever  since,  he  has  experienced  some  difficulty  in  selecting  right  words. 
Nothing  occurred  afterward  to  denote  any  cerebral  disease  (more  than  a 
year  after  the  aphasia  having  elapsed  when  I  saw  him)  except  that  he  was 
conscious  of  an  uneasy  sensation  in  the  left  side  of  the  head.  That  this 
attack  of  aphasia  was  due  to  embolism,  is  rendered  probable  by  the  fact 
that  there  existed  valvular  lesions  of  the  heart ;  he  had  an  aortic  regurgi- 
tant  and  a  mitral  direct  murmur,  with  considerable  cardiac  enlargement. 

In  cases  of  persistent  aphasia  it  is  not  always  easy  to  determine  to  what 
extent,  aside  from  the  inability  to  use  words,  the  mental  faculties  are 
preserved.  The  ability  to  comprehend  fully  what  is  said,  and  intelligence 
sufficient  to  perform  routine  duties,  are  certainly  not  incompatible  with 
the  loss  of  speech  ;  but  it  is  extremely  difficult,  in  amnesic  aphasia,  to 
ascertain  the  mental  condition  as  regards  the  reasoning  powers,  the  judg- 
ment, and  the  sentiments.  The  affection  in  this  aspect  has  an  obvious 
and  important  medico-legal  bearing. 
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TREATMENT. — In  the  treatment  of  cases  of  apoplexy,  an  important 
question  is,  whether  bloodletting  shall  be  employed.  If  the  apoplexy  be 
dependent  on  active  congestion,  bloodletting  is  indicated,  and  the  life  of 
the  patient  may  depend  on  the  prompt  abstraction  of  blood.  Notable 
congestion  of  the  face,  a  resisting  pulse,  and  absence  of  hemiplegia,  point 
to  congestion  as  the  pathological  condition  probably  existing.  If  the 
patient  be  young,  or  below  middle  age,  the  probability  of  this  condition, 
rather  than  extravasation,  is  strengthened.  On  the  other  hand,  if  the 
apoplexy  be  dependent  on  cerebral  hemorrhage,  or  on  embolism,  the  pro- 
priety of  bloodletting  is  always  doubtful.  It  is  contra-indicated  by  feeble- 
ness of  constitution,  advanced  age,  and  if  the  completeness  of  the  coma 
denote  a  large  extravasation,  or  if  its  situation  at  the  base  of  the  brain  be 
denoted  by  notable  disturbance  of  respiration  and  deglutition.  It  will 
tend  to  destroy  life  if  the  face  be  pallid,  the  surface  cold,  and  the  pulse 
feeble.  With  the  symptoms  last  named,  stimulants  are  indicated.  A 
large  extravasation  involves  loss  of  blood,  and  the  substance  of  the  brain 
is  amiimic  from  the  pressure  of  the  extravasated  blood.  Bloodletting 
will  neither  remove  nor  diminish  the  clot.  If  the  extravasation  be  not 
sufficiently  large  nor  so  situated  as  to  occasion  a  fatal  attack  of  apoplexy, 
the  abstraction  of  blood  may  stand  in  the  way  of  recovery  from  the  shock, 
and  the  prolongation  of  life  until  the  clot  is  absorbed.  There  is  no  reason 
to  believe  that  bloodletting  tends  to  prevent  or  diminish  the  cerebral 
hemorrhage.  Cruveilhier,  Rostan,  and  Aussaguel  have  each  reported  a 
case  in  which  hemiplegia  ensued  directly  after  bloodletting.  I  have  met 
with  a  case  in  which  an  attack  of  apoplexy  with  hemiplegia  immediately 
followed  a  profuse  hemorrhage  from  the  rectum.  Here,  as  in  other  affec- 
tions, bloodletting  is  neither  to  be  interdicted  nor  enjoined  in  all  cases. 
It  will  be  useful  or  pernicious  according  to  the  discrimination  with  which 
it  is  employed.  In  view,  however,  of  the  fact  that  apoplexy  involves,  in 
the  majority  of  cases,  cerebral  hemorrhage,  this  measure  is  clearly  indi- 
cated in  only  a  small  proportion  of  cases. 

Generally,  it  is  advisable  to  administer  an  active  cathartic.  Croton  oil, 
from  the  facility  with  which  it  is  administered,  its  efficiency  and  quickness 
of  operation,  is  to  be  preferred  to  any  other  cathartic.  Three  or  four 
drops  may  be  given  at  once  and  repeated  in  three  or  four  hours  if  free 
purgation  be  not  produced.  Its  operation  may  be  promoted  by  large 
stimulating  enemas.  An  active  cathartic  should  not  be  given  if  the  pulse 
be  notably  small  or  feeble. 

The  patient  should  be  placed  in  a  cool,  airy  apartment ;  the  head  should 
be  moderately  raised  ;  cold  or  evaporating  lotions  should  be  applied  to  the 
head,  or,  if  the  head  be  extremely  hot  and  flushed,  the  ice  cap  ;  stimulating 
pediluvia  may  be  employed  if  the  extremities  be  cool,  and  everything  con- 
stricting the  neck  and  chest  should  be  removed. 

These  are  the  measures  to  be  pursued  until  it  is  decided  whether  the 
patient  is  to  emerge  from  the  apoplectic  state.  If,  after  the  lapse  of  seve- 
ral hours,  the  sj'mptoms  denote  a  hopeless  condition,  the  physician  must 
content  himself  with  measures  which  appear  to  contribute  to  the  comfort 
of  the  patient,  for  he  is,  in  fact,  unconscious  of  suffering.  Purgatives  mid 
other  perturbating  remedies,  under  these  circumstances,  will  only  tend  to 
hasten  the  fatal  termination.  If,  on  the  other  hand,  the  attack  pass  off, 
and  there  be  no  paralysis,  the  after-treatment  is  that  appropriate  to  pre- 
vent a  recurrence  of  the  attack.  If  the  patient  emerge  and  hemiplegia 
remain,  either  embolism  or  the  presence  of  a  clot  is  to  be  inferred.  Km- 
bolism  calls  for  no  measures  of  treatment  addressed  to  the  head.  Local 
iiilluinnuition  excited  by  a  clot  is  to  be  treated  by  cooling  lotions  to  the 
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head,  laxatives,  mild  revulsives,  and  an  unstimulating  diet.  The  vital 
powers,  under  these  circumstances,  should  not  be  impaired  by  active  meas- 
ures of  treatment.  The  recovery  is  to  be  effected  by  the  absorption  of  the 
clot.  The  case  is  now  one  of  paralysis  which  will  be  considered  in  a 
chapter  devoted  to  that  topic.  There  is  an  important  consideration,  how- 
ever, which  may  be  here  mentioned,  namely,  attention  should  be  speedily 
directed  to  the  paralyzed  limbs,  and  means  employed  to  maintain  their 
nutrition  and  functional  capability.  These  means  are,  friction,  or  shampoo- 
ing, and  passive  movements.  Several  weeks  should  elapse  before  elec- 
tricity and  remedies  designed  to  excite  the  paralyzed  muscles  are  re- 
sorted to. 

The  liability  to  recurrence  of  apoplexy  dependent  on  cerebral  hemor- 
rhage, after  recovery  from  an  attack,  renders  it  important  to  observe  all 
possible  precautions  by  way  of  prophylaxis.  Placing  the  system  in  the 
best  possible  condition  by  means  of  a  well-regulated  diet  and  regimen,  and 
avoiding  exciting  causes,  will  afford  all  the  security  which  can  be  obtained. 
It  is  not  probable  that  any  protection  is  afforded  by  reducing  the  powers 
of  the  system,  and  other  evils  may  thereby  be  induced.  It  is  injudicious 
to  adopt  a  diet  which  is  insufficient  for  the  wants  of  the  system,  or  to 
resort  to  repeated  bloodlettings,  cathartics,  or  other  lowering  measures. 
In  striving  to  avoid  excesses  and  imprudences  of  all  kinds,  care  must  be 
taken  not  to  err  in  the  opposite  extreme.  Mental  occupation  within  cer- 
tain limits  is  advisable. 

A  liability  to  apoplexy,  if  an  attack  have  never  occurred,  cannot  be  esti- 
mated with  any  degree  of  certainty.  This  is  one  of  the  affections  which 
many  persons  are  apt  to  apprehend,  and,  if  certain  cerebral  symptoms  be 
experienced,  especially  vertigo,  the  fear  of  apoplexy  is  often  the  source 
of  much  unhappiness.  The  suggestion  by  the  physician  that  there  is 
danger  of  this  affection,  is  an  indiscretion  which  I  have  known  to  prove 
most  calamitous.  When  apprehension  is  felt,  the  physician  is  warranted 
in  giving  assurances  that  vertigo  and  other  cerebral  symptoms  are  suffi- 
ciently common  without  being  followed  by  apoplexy,  and  that  an  apoplectic 
attack  is  rarely  preceded  by  obvious  premonitions.  Needless  uneasiness 
may  oftentimes  be  removed  by  these  assurances. 

Insolation  —  Sunstroke. 

The  terms  insolation  and  sunstroke  are  applied  to  an  affection,  or,  more 
properly,  different  affections,  occasioned,  not  exclusively  by  exposure  to 
the  sun's  rays,  as  the  terms  signify,  but  by  the  action  of  great  heat  com- 
bined generally  with  other  causative  circumstances.  The  terms  denote  a 
sudden  attack,  in  extremely  hot  weather,  after  exposure  to  the  direct  rays 
of  the  sun  or  to  great  heat,  the  attack  characterized  by  loss  of  conscious- 
ness, followed  frequently  by  stertor  and  convulsions,  death  taking  place, 
in  a  large  proportion  of  cases,  within  the  space  of  a  few  minutes  or  a  few 
hours.  Now,  in  a  certain  proportion  of  these  cases  the  morbid  condition 
is  expressed  by  the  term  exhaustion  ;  the  vital  powers  are  prostrated,  the 
forces  carrying  on  the  circulation  give  way,  and  death  takes  place  by  syn- 
cope. In  another  class  of  cases  the  affection  is  analogous  to  congestive 
apoplexy.  In  still  another  class  of  cases  the  symptoms  show  a  combina- 
tion of  apoplexy  and  exhaustion.  The  cases  last  referred  to  probably 
constitute  the  majority  of  the  cases  of  so-called  insolation,  or  sunstroke. 
Other  names  than  insolation  and  sunstroke  have  been  proposed,  viz.,  solar 
asphyxia,  heat-apoplexy,  thermal  or  heat  fevor,  etc. 

As  a  rule,  the  vessels  of  the  pia  mater  are  found  to  be  notably  congested, 
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the  appearances  being  those  of  congestive  apoplexy.  Exceptionally,  the 
vessels  within  the  cranium  are  not  unduly  injected.'  Notable  congestion 
of  the  lungs  is  found  generally,  if  not  invariably.  Pepper  found  the  heart 
in  four  cases  notably  flaccid,  and  its  structure  softened,  but,  generally,  if 
the  post-mortem  examination  be  made  shortly  after  death,  the  ventricles 
(more  especially  the  left  ventricle),  are  rigidly  contracted,  the  ventricular 
cavities  being  empty.  The  blood  coagulates  imperfectly,  if  at  all.  Its 
alkalinity  is  diminished,  and  it  gives  often  an  acid  reaction.  It  contains 
notably  less  oxygen  than  blood,  in  general,  after  death.  Appearances 
denoting  inflammation  within  the  cranium,  or  elsewhere,  are  wanting. 

The  premonitions  of  the  attack  are  slight  or  wanting.  Dr.  Swift,  in  a 
report  based  on  the  observation  of  60  cases  in  the  New  York  Hospital, 
gives  the  following  account  of  the  attack :  "  The  patients  are  suddenly 
seized,  while  in  the  performance  of  their  labors,  with  pain  in  the  head,  and 
a  sense  of  fulness  and  oppression  in  the  epigastrium,  occasionally  nausea 
and  vomiting,  general  feeling  of  weakness,  especially  of  the  lower  extremi- 
ties, vertigo,  dimness  of  vision,  and  insensibility.  Surrounding  objects 
appear  of  uniform  color.  In  a  great  majority  of  cases,  this  was,  so  far  as 
could  be  ascertained,  blue  or  purple.  In  one  instance  everything  appeared 
red  ;  in  another  green,  and  in  another  white."3  It  is  stated  by  Longmore 
that  irritability  of  the  bladder  precedes  the  attack.3  Pain  in  the  head, 
although  generally  present,  does  not  always  precede  unconsciousness.  It 
was  wanting  in  the  case  of  a  medical  friend  of  the  author  who  had  a  severe 
attack,  accompanied  by  violent  convulsions. 

The  attack  may  consist  of  only  a  transient  insensibility.  But  in  severe 
cases  the  patient  usually  passes  quickly  into  a  comatose  state.  It  is  in 
this  state  that  cases  generally  come  under  medical  observation.  The 
pupils  are  in  some  cases  dilated,  in  some  contracted,  and  sometimes  the 
size  is  normal  but  the  respondency  to  light  is  lessened  or  lost.  There  may 
be  contraction  and  dilatation  at  different  periods  in  the  same  case.  The 
pulse  may  be  at  first  infrequent  and  full,  as  in  cases  of  apoplexy,  but  it 
often  becomes  frequent  and  feeble  toward  the  fatal  termination.  I  have 
observed  death  to  take  place  purely  by  apnoea,  the  pulse  having  consider- 
able force  until  after  the  cessation  of  breathing.  The  respirations  in  some 
cases  are  stertorous,  in  other  cases  suspirious  and  accompanied  by  moan- 
ing ;  they  are  increased  in  frequency  in  the  majority  of  cases.  In  most 
cases  the  temperature  of  the  body  is  notably  raised.  The  maximum  rise, 
in  cases  at  Bellevue  Hospital,  in  July,  1868,  was  109|°  Fahrenheit,  and 
the  lowest  observed  was  99^°.  In  a  case  observed  in  July,  1872,  the 
temperature  in  the  axilla  was  110^°.  If  the  thermometer  indicate  a  rise 
to  107°  or  upward,  a  fatal  termination  is  to  be  expected.  In  the  case, 
however,  just  referred  to,  in  which  the  temperature  was  110^°,  the  patient 
recovered.  Convulsions  and  rigidity  of  the  muscles  are  of  frequent  occur- 
rence. The  former  occurred  in  24  of  60  cases  observed  by  Swift.  Vom- 
iting frequently  occurs,  and,  towards  the  close  of  life,  there  are  involuntary 
evacuations  from  the  bowels.  The  prognosis  is  rendered  extremely  unfa- 
vorable by  the  occurrence  of  vomiting  and  purging.  The  duration  varies 
from  a  few  minutes  to  several  hours.  The  average  duration  in  the  fatal 
cases  observed  by  Swift  was  four  hours.  If  the  patient  emerge  from  the 
comatose  state,  convalescence  is  usually  speedy.  Of  20  cases  observed 

1  Vide  four  cases  reported  by  Dr.  Pepper,  Trans.  Philadelphia  College  of  Phy- 
sicians, vol.  iii. 

*  Observations  on  Exhaustion  from  the  Effects  of  Hoat.  By  IT.  S.  Swift.  Resi- 
dent Physician  of  the  New  York  Hospital,  N.  Y.  Journal  of  Medicine,  July,  1854. 

3  London  Lancet,  March,  1859. 
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by  Pepper,  in  3  insanity  followed.  This  sequel  did  not  occur  in  over  100 
cases  received  at  the  New  York  Hospital.  Temporary  delirium  succeed- 
ing the  attack  is  occasionally  observed.  Paralysis  is  very  rarely  a  con- 
comitant or  a  sequel.  I  have,  however,  known  of  the  occurrence  of  incom- 
plete transient  hemiplegia  in  one  case  after  recovery  from  the  attack,  and 
in  one  case  before  recovery.  In  the  latter  case  it  lasted  but  a  few  hours. 

As  already  stated,  the  pathological  character  of  the  affection,  in  all  cases 
of  insolation,  is  not  uniform.  Cases  of  sudden  death  from  exhaustion  or 
syncope  produced  by  heat  and  over-exertion  are  reckoned  among  cases  in 
which  the  morbid  condition  is  quite  different.  A  certain  proportion  of 
cases  seem  to  be  truly  apoplectic ;  the  appearances  after  death,  the  cha- 
racter of  the  attack,  and  all  the  symptoms  denote  congestive  apoplexy. 
In  other  cases,  which,  probabty,  constitute  the  majority,  the  pathological 
character  is  mixed ;  an  apoplectic  condition  is  combined  with  exhaustion. 
It  is  highly  important  to  take  cognizance  of  these  differences  as  regards 
pathological  character,  in  treating  the  different  cases  which  are  grouped 
together  under  the  name  insolation.  The  notably  increased  temperature 
of  the  body,  perhaps,  stands  in  a  causative  relation  to  certain  of  the 
phenomena.  Regarded  from  this  point  of  view,  insolation  is,  in  a 
marked  degree,  a  febrile  disease.  That  toxical  changes  in  the  blood  play 
an  important  part  in  the  pathology,  is  probable.  The  fluidity  of  the  blood 
after  death,  its  acid  reaction,  and  the  diminution  of  oxygen,  are  evidence 
of  changes  not  yet  understood.  Vallin,  of  Paris,  has  reported  a  series  of 
observations  upon  dogs  and  rabbits  destroyed  by  insolation.  These  animals, 
placed  upon  the  back,  fastened  in  this  position,  and  exposed  to  the  direct 
rays  of  the  sun,  in  the  months  of  July  and  August,  in  the  climate  of  Paris, 
presented  phenomena  analogous  to  insolation  in  man,  and  died  generally 
after  an  exposure  of  from  half  an  hour  to  two  hours.  Examinations  after 
death  showed  hypenemia  of  the  brain  and  lungs,  the  cavities  of  the  heart, 
especially  the  left  ventricular  cavity,  being  empty.  These  experiments  have 
been  repeated  by  Prof.  Horatio  C.  Wood,  Jr.  Vallin  is  led  to  attribute 
these  conditions  and  death  to  coagulation  of  the  liquid  of  the  muscular 
tissue  (sue  musculaire.  myosin)  of  the  heart  and  diaphragm.  He  does 
not,  however,  apply  this  explanation  to  all  the  cases  embraced  under  the 
name  insolation.  In  some  cases  he  attributes  the  death  to  toxical  changes 
in  the  blood,  the  action  of  the  heart  being  arrested  by  a  morbid  agency 
acting  through  the  pneumogastric  nerve.  In  the  latter  cases  the  heart- 
cavities  may  be  filled  with  blood.1  The  observations  of  Prof.  Horatio  C. 
Wood,  Jr.,  lead  him  to  the  conclusion  that  the  contraction  of  the  ven- 
tricles of  the  heart  found  after  death,  especially  when  autopsies  are  made 
within  a  short  time  after  death,  is,  in  most  cases,  of  post-mortem,  not  of 
ante-mortem,  occurrence.9 

Excessive  heat  is  the  chief  agency  in  causing  insolation,  but  other  cir- 
cumstances co-operate  in  the  causation.  Muscular  exertion,  unduly  great 
or  prolonged,  is  a  powerful  auxiliary  cause.  Persons  are  generally 
attacked  when  engaged  in  labor,  but  there  are  exceptions  to  this  rule.  Dr. 
Swift  states  that,  of  the  cases  which  he  observed,  a  large  proportion  were 
attacked  shortly  after  dinner.  The  concentration  of  innervation  upon 
the  processes  of  digestion,  the  distension  of  the  stomach  with  food  and 
liquids,  the  latter  being  frequently  taken  in  large  quantity,  and  perhaps, 
in  some  cases,  the  disengagement  of  gas  from  chemical  changes  arising 
from  indigestion,  will  account  for  the  fact  stated  by  Swift.  In  most  cases, 

1  Yidfi  Archives  de  Mertecine,  Fevrter,  1870. 

1  On  Thermic  fever  or  Sunstroke,  Boylstoii  Prize  essay,  1872. 
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juM-sons  are  attacked  when  exposed  to  the  direct  rays  of  the  sun,  but 
there  arc  exceptions  to  this  rule.  Swift  states  that  eleven  patients  were 
attacked  on  the  suine  morning  in  the  laundry  of  one  pf  the  large  hotels  in 
this  city,  and  several  cases  were  brought  to  the  hospital  from  a  sugar 
ivliiiery.  Soldiers  are  not  infrequently  attacked  after  they  have  retired 
to  their  tents. 

Cases  are  more  frequent  by  far  in  tropical  than  in  cold  or  temperate  lati- 
t  in  Irs.  and,  in  the  latter,  they  occur  during  the  heated  term  of  summer  when 
the  weather  is  unusually  and  continuously  hot.  Atmospheric  influences 
other  than  heat  have  been  supposed  to  be  involved  in  the  causation,  viz.,  an 
unusual  accumulation  of  electricity,  dryness  and  rarefaction  of  the  air ;  but 
facts  showing  the  importance  of  these  influences  are  wanting.  The  number 
of  cases  in  the  same  place  in  different  years  varies  greatly.  Prof.  Dickson 
states  that  in  Charleston,  S.  C.,  more  persons  died  from  sunstroke  in 
1824  than  in  any  twelve  other  years  ;  and  in  the  city  of  New.  York  in  the 
summer  of  1853  there  were  260  cases  reported,  whereas  in  no  previous 
year  had  there  been  more  than  36  cases.1 

The  attack  generally  takes  place  at  periods  when  the  heat  of  the  day  is 
at  its  maximum.  Of  the  60  cases  observed  by  Swift,  40  occurred  be- 
tween 11  A.  M.  and  4  p.  M.,  17  between  4  and  9  p.  M.,  and  3  between  8  and 

11  A.  M. 

Feebleness  from  disease  or  other  causes  renders  persons  more  liable  to 
an  attack. 

The  diagnosis  is,  in  general,  made  without  difficulty.  The  circum- 
stances connected  with  the  attack,  and  the  symptomatic  phenomena,  are 
sufficiently  distinctive.  Apoplexy  with  extravasation  of  blood  is  to  be 
distinguished  by  the  existence  of  hemiplegia.  Persons  deeply  intoxicated 
are  not  infrequently  brought  into  hospitals  as  cases  of  sunstroke,  but  the 
characters  of  alcoholic  coma  suffice  for  its  discrimination. 

Exclusive  of  mild  cases  in  which  there  is  transient  stupor  or  insensi- 
bility, the  danger  in  cases  of  insolation  is  always  very  great.  The  death- 
rate  ranges  from  forty  or  fifty  per  cent.  If,  with  deep  coma,  the  breathing 
be  stertorous,  sighing,  or  moaning,  the  prognosis  is  extremely  unfavorable. 
Great  frequency  and  feebleness  of  the  pulse,  relaxation  of  the  sphincters, 
trachea!  rales,  and  complete  immobility  are  forerunners  of  a  fatal  termina- 
tion. Convulsions  are  extremely  unfavorable  ;  yet  I  have  known  recovery 
to  take  place  after  violent  convulsions.  In  accordance  with  the  difference 
in  pathological  character  in  different  cases,  the  mode  of  dying  is  some- 
times by  rapid  asthenia  or  syncope.  This  mode  of  dying  is  exemplified 
among  the  cases  in  which  the  death  is  notably  sudden,  taking  place  in  the 
space  of  a  few  moments  after  the  attack.  The  mode  of  dying  in  other 
cases  is  by  apnoea,  but,  in  the  larger  proportion  of  cases,  by  apncea  and 
asthenia  combined. 

The  treatment  is  to  be  adapted  to  the  pathological  character  of  the 
affection,  as  represented  by  the  symptoms,  in  individual  cases.  Pursuing 
this  course,  therapeutical  measures,  so  far  from  being  the  same,  will  be 
diametrically  opposite  in  different  cases.  In  cases  of  nervous  exhaustion, 
the  danger  being  of  death  by  rapid  asthenia  or  syncope,  complete  rest  is . 
of  the  first  importance.  The  removal  of  patients  to  their  homes  or  to 
hospitals,  in  this  condition,  may  contribute  in  no  small  measure  to  a  fatal 
result  Stimulants  are  to  be  administered  by  the  mouth  very  cautiously 
in  order  to  avoid  exciting  vomiting.  They  may  be  given  with  less  risk 
by  the  rectum.  Alcoholic  stimulants  may  be  administered  by  enema. 

1  Elements  of  Medicine,  2d  edition,  1859. 


622         DISEASES    AFFECTING    THE    NERVOUS    SYSTEM. 

The  spirits  of  turpentine  given  in  this  way  are  recommended.  All  re- 
straints of  dress  are  to  be  removed.  The  patient  should  be  kept  in  as  cool 
and  pure  an  atmosphere  as  possible.  If  the  surface  be  hot  and  dry, 
sponging  the  body  with  spirit  and  water  should  be  employed.  These 
should  constitute  measures  employed  during  the  attack.  Cathartics, 
emetics,  bloodletting,  and  all  depressing  agencies  are  pernicious.  The 
symptoms  representing  the  condition  which  calls  for  the  treatment  as 
just  stated  are  frequency  and  feebleness  of  the  pulse,  weakness  of  the 
heart-sounds,  with  absence  of  stertor  and  the  embarrassment  of  breathing 
indicative  of  cerebral  compression. 

In  well-marked  apoplectic  cases  I  believe  bloodletting  to  be  the  mea- 
sure especially  indicated.  The  treatment  called  for  is  the  same  as  in  con- 
gestive apoplexy,  which,  in  fact,  in  these  cases,  the  affection  is.  The  life 
of  the  patient  may  depend  on  the  prompt  employment  of  bloodletting. 
The  bowels,  should  be  freely  opened  with  croton-oil.  Cold  should  be 
applied  to  the  head,  either  by  means  of  the  ice-cap  or  the  douche.  The 
head  should  be  elevated,  and  everything  constricting  the  chest  or  neck 
removed.  Revulsive  applications  should  be  made  to  the  extremities. 
The  symptoms  representing  the  condition  calling  for  these  measures  are 
fulness  of  the  pulse,  slowness  of  the  respiration,  with  perhaps  stertor,  heat 
of  the  surface,  congestion  of  the  face,  and  throbbing  of  the  carotids  and 
temporal  arteries. 

The  question  as  to  the  propriety  of  bloodletting  in  cases  of  insolation 
has  given  rise  to  much  discussion  and  difference  of  opinion.  The  doc- 
trine which  I  would  inculcate  is,  that  to  abstract  blood  is  vastly  impor- 
tant in  some  and  destructive  in  other  cases.  Never  to  employ  bloodlet- 
ting, and  to  employ  it  in  all  cases,  would  be  alike  injudicious.  It  is,  of 
course,  for  the  judgment  of  the  practitioner  to  discriminate  between  the 
cases  in  which  bloodletting  is  called  for,  and  the  cases  in  which  it  will  do 
harm.  I  have  noted  several  cases  which  apparently  exemplify  the  impor- 
tance of  bloodletting ;  and  I  am  led  to  introduce  a  brief  notice  of  two  cases 
in  view  of  the  fact  that,  at  the  present  time,  some,  and  perhaps  most, 
practitioners  consider  this  measure  improper  in  all  cases  of  insolation. 

On  the  9th  of  August,  1862,  eight  cases  of  coma  from  sunstroke  were 
admitted  into  Bellevue  Hospital.  Of  these  cases,  7  proved  fatal.  Blood- 
letting was  employed  in  only  one  case,  and  in  this  case  the  patient  recov- 
ered. This  was  the  last  case  admitted  on  that  day,  and  bloodletting  was 
resorted  to  in  that  case  by  the  house-physician,  Dr.  Martin,  mainly  in  view 
of  the  fatal  termination  of  the  seven  cases  under  other  measures  of  treat- 
ment. In  the  case  which  recovered,  the  coma  was  as  profound,  and  the 
symptoms,  in  general,  apparently  as  unfavorable  as  in  the  other  cases. 
The  breathing  was  stertorous,  the  pupils  contracted,  the  skin  hot  and  dry, 
and  the  pulse  frequent,  but  full.  Sixteen  ounces  of  blood  were  taken 
from  the  arm,  and  the  temples  freely  leeched.  The  patient  came  under 
my  observation  on  the  following  day.  He  was  then  quite  comfortable, 
and  complained  only  of  debility.  He  recovered  his  strength  rapidly,  and 
was  discharged  in  a  few  days,  well. 

On  the  13th  of  August,  1864,  a  patient  was  admitted  into  one  of  my 
wards  at  Bellevue  Hospital,  who  had  been  found  in  a  state  of  insensibility 
in  the  street.  The  pulse  was  100  per  minute,  and  had  considerable  force; 
the  breathing  was  stertorous,  the  skin  hot,  the  pupils  neither  contracted 
nor  dilated,  but  not  responding  to  light.  Eighteen  ounces  of  blood  were 
tf>ken  from  the  arm,  and  the  cold  clouche  applied  to  the  head.  These 
measures  constituted  the  treatment.  He  recovered  his  consciousness  in 
an  hour  and  a  half  after  the  bleeding.  On  the  following  day  he  reported 
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himself  to  be  quite  comfortable,  and  was  discharged  in  the  afternoon  of 
that  day.' 

In  the  majority  of  the  cases  of  insolation,  S3rmptoms  denoting  conges- 
tive apoplexy  arc  combined,  in  variable  proportions,  with  those  denoting 
exhaustion.  The  importance  of  bloodletting  in  these  cases  is  to  be  meas- 
ured by  the  predominance  of  the  apoplectic  phenomena,  and  it  is  contra- 
i  n<  Heated  if  predominance  of  exhaustion  be  denoted  by  great  frequency  or 
feebleness  of  the  pulse.  The  success  of  the  treatment  will  depend  on  the 
judgment  of  the  practitioner  in  deciding  whether  bloodletting  be  called 
for,  or  otherwise,  and,  if  indicated,  in  determining  the  amount  of  blood  to 
be  taken.  Discrimination  is  also  important  in  prescribing  the  croton  oil. 
If  the  danger  be  from  exhaustion,  an  active  purgative  is  not  indicated. 
Cold  to  the  head  is  important  in  proportion  as  the  symptoms  of  cerebral 
congestion  predominate.  On  the  other  hand,  in  the  cases  in  which  the 
circulation  is  notably  feeble,  stimulant  remedies  by  the  mouth  or  rectum 
are  called  for.  In  all  cases  quietude  is  important.  In  the  cases  in  which 
convulsions  occur,  these  may  be  excited  by  movements  of  the  body.  The 
most  efficient  measure  having  reference  to  convulsions  is  the  inhalation 
of  chloroform. 

The  bromide  of,  potassium  has  been  employed  freely  in  the  treatment 
of  cases  at  Bellevue  Hospital,  but  without  apparent  benefit.  For  several 
years  past  considerable  reliance,  in  that  hospital,  has  been  placed  on 
sponging  the  body  freely  with  cold  water,  in  addition  to  ice  to  the  head. 
During  the  present  summer  (1872),  the  application  of  cold  water  to  the 
surface  has  been  carried  out  more  efficiently  than  hitherto,  in  the  follow- 
ing manner :  The  patient  is  enveloped  in  a  sheet  wet  with  cold  water,  and 
placed  on  blankets  covered  with  India-rubber  cloth.  With  a  sprinkling 
pot  the  cold  water  is  applied  over  the  whole  body  at  intervals  of  a  few 
moments.  This  is  kept  up  for  a  period  ranging  from  half  an  hour  to  seve- 
ral hours,  the  continuance  being  determined  by  the  effect  on  the  tempera- 
ture, pulse,  and  other  symptoms.  The  temperaturte  in  the  axilla  is  reduced 
more  or  less,  and  sometimes  several  degrees.  The  measure  is  repeated  as 
often  as  the  temperature  again  rises.  If  the  pulse  be  feeble,  stimulants 
are  given,  more  or  less  freely,  during  the  application  of  the  water.  The 
good  effect  of  this  plan  of  treatment  has  been  marked  in  some  cases.  A 
patient  admitted  at  2  P.  M.,  unconscious,  pupils  contracted,  pulse  150, 
breathing  stertorous,  the  axillary  temperature  110^-°,  and  the  body  cya- 
nosed,  was  at  once  placed  in  the  wet  sheet  and  sprinkled.  At  half  past 
4  P.  M.,  the  temperature  in  the  axilla  had  fallen  to  104f °,  the  frequency 
of  the  pulse  and  the  cyanosis  persisting.  He  was  taken  out  of  the  sheet, 
dry  cups  were  applied  to  the  chest,  and  at  5  o'clock  the  wet  sheet  was 
again  applied  and  continued  until  15  minutes  after  7  P.M.  The  tempera- 
ture then  was  101^°,  and  the  pulse  120.  At  9.45  P.  M.  the  temperature 
fell  to  100f°.  At  midnight  he  became  conscious.  Progressive  improve- 
ment followed,  ending  in  recovery.  The  only  additional  measures  em- 
ployed up  to  the  restoration  of  consciousness,  were  an  enema  containing 
castor  oil,  with  a  few  drops  of  croton  oil,  and  the  hypodermic  injection  of 
ten  minims  of  the  tincture  of  digitalis,  the  latter  having  reference  to  the 
frequency  and  feebleness  of  the  action  of  the  heart. 

Tin-  employment  of  cold  water  in  the  manner  just  described  was  resorted 
to  only  in  the  e-vses  in  which  there  was  a  considerable  increase  of  axillary 
temperature — 104°  and  upward.  When  the  temperature  was  less,  spong- 

1  The  case  of  Dr.  S.  Weir  Mitchell  affords  a  striking  example  of  the  benefit  of 
bloodletting.  Vide  Prize  Essay  by  Prof.  II.  C.  Wood,  Jr. 
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ing  the  body  with  cold  water  was  employed.  Further  observations  are 
required  to  determine  the  extent  of  the  usefulness  of  abstracting  heat  from 
the  body  by  the  use  of  cold  water  in  cases  of  insolation.  That  it  is  use- 
ful is  certain,  and,  with  due  care,  the  plan  of  treatment  does  not  involve 
risk  of  doing  harm. 

Dry  cups  to  the  chest  seem  to  relieve  symptoms  dependent  on  pulmo- 
nary congestion,  namely,  embarrassed  breathing  and  cyanosis;  applied 
over  the  spine,  they  are  useful  in  relieving  convulsions  and  muscular 
rigidity. 

In  some  of  the  cases  treated  in  1872,  the  Calabar  bean  was  given  in 
doses  of  one  grain  by  hypodermic  injection,  and  repeated  two  or  three 
times  after  intervals  of  from  half  an  hour  to  an  hour.  This  remedy  was 
tried  with  reference  to  muscular  rigidity  and  convulsive  movements.  It 
seemed  to  be  useful,  but  the  observations  were  too  few  to  warrant  any 
positive  conclusions.  Given  in  the  dose  just  stated,  it  produced  no  marked 
effect  upon  the  pupils.1 

Congestion  and  Anaemia  of  the    Spinal  Cord.   Hemor- 
rhage within  the  Spinal  Canal. 

Congestion  and  anaemia  of  the  spinal  cord  will  be  noticed  in  connection 
with  general  spinal  paralysis  and  paraplegia,  affections  to  be  considered 
after  having  treated  of  inflammation  and  structural  lesion**  situated  within 
the  skull  and  the  spinal  canal  (vide  Chap.  V.).  It  is  chiefly  with  refer- 
ence to  the  paralytic  affections  just  named,  that  these  pathological  condi- 
tions are  important ;  and,  recognizing,  as  is  clone  in  this  work,  the  differ- 
ent forms  of  paralysis  as  distinct  diseases,  although  they  are,  in  reality, 
only  symptoms,  it  will  suffice,  in  a  practical  point  of  view,  to  notice  con- 
gestion and  anaemia  of  the  spinal  cord,  as  entering  into  the  etiology  of  the 
forms  of  paralysis  referable  to  that  part  of  the  nervous  system. 

Hemorrhage  within  tfhe  spinal  canal  is  an  exceedingly  rare  event,  espe- 
cially when  not  dependent  on  injuries  of  the  spine.  Spinal  hemorrhage 
may  be  meningeal  (Hematorrhachis),  or  it  may  be  in  the  substance  of  the 
cord  (Hemomyelorrhagia).  In  either  form,  the  hemorrhage  constitutes 
what  has  been  called  spinal  apoplexy.  Its  infrequency  is  in  striking  con- 
trast to  intra-cranial  hemorrhage.  In  cases  of  meningeal  hemorrhage, 
the  extravasation  may  be  between  the  bones  and  the  dura  mater,  between 
the  latter  and  the  arachnoid,  or  between  the  arachnoid  and  the  pia  mater. 
The  last-named  situation  is  that  in  which  it  oftenest  occurs.  The  amount 
of  extravasation  varies  in  different  cases.  The  quantity  is  sometimes 
sufficient  to  fill  the  spinal  canal.  In  contrast  to  this,  there  n^  be  only 
a  very  small  coagulum.  Isolated,  small  clots  have  been  observed,  indi- 
cating, by  their  appearance,  a  series  of  extravasations  occurring  at  differ- 
ent periods.  In  these  cases,  the  appearances  usually  denote  circumscribed 
spinal  meningitis,  the  inflammation,  in  general,  being  secondary  and  ex- 
erted by  the  clot.  It  has  been  conjectured  that  sometimes  the  hemor- 
rhage may  follow  spinal  meningitis,  giving  rise  to  an  affection  correspond- 
ing to  hematoma  of  the  dura  mater ;  a  hemorrhage  into  the  substance  of 
the  cord  takes  place  in  the  gray  portion,  and  gives  rise  to  a  clot,  or, 
oftener,  to  two,  three,  or  more  clots,  varying  in  size  from  that  of  a  pin's 
head  to  a  bean.  If  life  be  sufficiently  prolonged,  the  same  changes  take 

1  For  a  report  of  55  cases  treated  in  Bellevue  Hospital,  July  and  August,  1872, 
prepared,  at  my  request,  by  Dr.  Katzenbach,  house-physician,  vide  New  York 
Journal  of  Medicine,  Jan.  1873. 
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place  here  as  in  cases  of  cerebral  hemorrhage.  These  extravasations 
occur  oftenest  in  the  cervical  portion  of  the  cord,  next  in  frequency  in  the 
dorsal  portion,  and  very  rarely  below  the  dorsal. 

In  the  larger  proportion  of  cases  of  spinal  hemorrhage,  it  is  of  trauma- 
tic origin.  Meningeal  extravasation  has  been  observed  in  cases  of  tetanus 
and  chorea.  It  is  probable  that  apoplexy  of  the  cord  is  attributable  to 
the  same  conditions  as  extravasations  within  the  substance  of  the  brain, 
namely,  atheroma  of  the  arteries,  miliary  aneurisms,  and  softening.  An- 
eurisms of  the  aorta  sometimes,  after  having  occasioned  erosion  of  the 
vertebrae,  burst  into  the  spinal  canal.  Extravasation  into  the  cord  some- 
times coexists  with  cerebral  hemorrhage.  Spinal  hemorrhage  is  one  of 
the  several  morbid  conditions  standing  in  a  causative  relation  to  general 
spinal  paralysis  and  paraplegia. 


CHAPTER  II. 

Pachymeningitis  and  Hematoma  of  the  Dura  Mater— Acute  Cerebral  Meningitis— Anatomical 
Characters— Clinical  History— Pathological  Character — Causation — Diagnosis— Prognosis — 
Treatment.  Chronic  Meningitis.  Tuberculous  Meningitis.  Spinal  Meningitis.  Cerebro- 
Spinal  Meningitis  — Anatomical  Characters— Clinical  History  — Pathological  Character- 
Causation— Diagnosis— Prognosis— Treatment.  Hydrocephalus.  Hydrorachis. 

TNFLAMMATIOX  within  the  cranium  may  be  seated,  primarily,  either 
_|[  in  the  membranes  investing  the  brain  or  in  the  cerebral  substance.  As 
regards  the  membranes,  the  dura  mater  is  rarely  the  primary  seat  of  an 
inflammation.  When  this  membrane  becomes  inflamed,  the  inflammation, 
as  a  rule,  follows  either  an  injury  of  the  skull,  disease  of  the  bones,  or  a 
morbid  growth  springing  from  the  membrane,  and  the  inflammation  is 
circumscribed.  Inflammation  of  the  meninges  is  generally  seated  in  the 
arachnoid  and  pia  mater,  and  the  term  meningitis  is  applied  to  inflamma- 
tion of  these  membranes.  The  relations  of  the  arachnoid  and  pia  mater 
are  such,  that  one  can  hardly  be  inflamed  to  the  exclusion  of  the  other ; 
and  pathologists  have  differed  as  to  which  one  of  the  two  membranes  is 
primarily  or  chiefly  affected.  It  is  not  practically  important  to  settle  this 
question.  The  terms  arachnitis  and  pieitis  would  be  appropriate  to  de- 
note an  inflammation  of  the  arachnoid  and  pia  mater  separately,  but,  in 
view  of  the  difficulty  of  determining  in  which  the  inflammation  has  its 
point  of  departure,  the  term  meningitis  is  to  be  preferred.  Inflammation 
of  the  meninges  of  the  brain  should  be  called  cerebral  meningitis,  in  order 
to  distinguish  it  from  inflammation  of  the  meninges  of  the  spinal  cord, 
or  of  the  brain  and  cord.  Inflammation  of  the  meninges  of  the  cord  is 
spinal  meningitis,  and  of  the  meninges  of  both  the  brain  and  cord,  cere- 
bro-spinal  meningitis.  Inflammation  of  the  substance  of  the  brain  may 
be  distinguished  as  cerebritis.  Cerebral  meningitis  may  be  acute,  or  it 
may  exist  as  a  subacute  and  chronic  affection.  These  two  forms  will 
claim  separate  consideration.  A  form  of  inflammation  known  as  tuber- 
culous meningitis  will  also  be  considered  under  a  distinct  head.  In  this 
chapter,  after  having  devoted  a  little  space  to  pachy meningitis  and  hemu- 
40 
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toma  of  the  dura  mater,  the  three  forms  of  cerebral  meningitis  just  named 
will  be  considered ;  also,  spinal  meningitis  and  cerebro-spinal  meningitis, 
with  a  brief  notice  of  hydrocephalus  and  hydrorachis. 

Pachymeningitis  —  Hematoma  of  the  Dura  Mater. 

Under  these  names  Virchow  was  the  first  to  describe  an  affection  which 
appears  to  be  primarily  and  essentially  an  inflammation  of  the  dura  mater. 
The  affection  described  under  these  names  is,  by  some  writers,  con- 
sidered as  embracing  inflammation  situated  on  either  the  outer  or  the 
inner  aspect  of  the  dura  mater ;  that  is,  on  the  surface  in  contact  with 
the  arachnoid  membrane,  and  on  the  surface  attached  to  the  cranium. 
External  pachymeningitis,  or  inflammation  in  the  latter  of  these  two 
situations,  is  probably  never  a  primary  affection ;  it  is  always  secondary 
to  either  an  injury,  or  disease  of  the  cranial  bones.  Hence,  if  this  be 
recognized  as  a  variety  of  the  affection,  it  belongs  to  surgical,  rather  than 
to  rttedical,  practice.  The  following  account  will,  therefore,  relate  exclu- 
sively, to  inflammation  affecting  the  arachnoid  aspect  of  the  dura  mater, 
or  internal  pachymeningitis. 

Anatomically  this  affection  is  characterized,  in  the  first  place,  by  the 
formation  of  an  adventitious  membrane,  or  a  collection  of  membranes, 
not  "  false,"  but  organized  and  containing  vessels.  The  membranes  are  so 
extremely  thin  and  delicate,  as  to  be  compared  to  the  spider's  web ;  and, 
if  hemorrhage  has  not  taken  place,  they  are  liable  to  be  overlooked  if  a 
careful  examination  be  not  made  by  the  touch  as  well  as  by  the  eye.  In 
some  cases  several  membranes  are  successively  found,  and  a  series  of 
layers  may  be  detected ;  as  many  as  twenty  have  been  counted.  They 
contain  bloodvessels  in  greater  or  less  abundance.  In  the  second  place, 
an  anatomical  characteristic,  in.  a  certain  proportion  of  cases,  is  the  pre- 
sence of  blood  contained  in  the  meshes  of  the  adventitious  membranes, 
and  limited  to  the  space,  or  spaces,  which  these  occupy.  The  hemorrhage 
is  attributed  to  rupture  of  the  vessels  contained  in  the  adventitious  mem- 
branes. From  the  appearances  in  some  cases  the  occurrence  of  a  single 
hemorrhage  is  inferred,  and  in  other  cases  repeated  hemorrhages  have 
evidently  taken  place.  The  blood  thus  infiltrating  the  membranes  and 
retained  in  a  kind  of  cyst,  is  the  element  of  the  affection  denoted  by  the 
name  hematoma.  This  is  not  an  essential  element,  although  its  absence 
is  exceptional.  In  some  specimens,  newly-formed,  membranes  are  found 
without  any  evidence  of  hemorrhage.  It  may  be  supposed  that  in  the 
cases  which  furnish  these  specimens,  hemorrhage  would  have  occurred 
had^the  life  of  the  patient  continued.  The  existence  of  pachymeningitis 
without  hematoma,  in  some  cases,  goes  to  show  that  the  latter  is  connec- 
tive to,  and  dependent  on,  the  former,  and  is  in  contradiction  to  another 
explanation,  namely,  that  the  hemorrhage  occurs  first,  and  the  membranes 
are  produced  afterwards. 

The  inflammation  in  this  affection  is  more  or  less  circumscribed.  It  is 
usually  seated  at  the  cranial  vault,  by  the  side  of  the  median  line.  The 
affection  may  be  single  or  double ;  that  is,  it  may  be  seated  on  one  side 
of  the  medial  line,  or  it  may  extend  to  both  sides.  In  the  latter  case  it 
often  is  equal  in  extent  on  the  two  sides,  thus  furnishing  an  example  of 
the  law  of  symmetry.  The  extent  of  surface  affected  varies  in  different 
cases.  The  quantity  of  blood  which  is  encysted  also  varies,  amounting 
sometimes  to  only  an  ounce,  and  sometimes  exceeding  a  pound  in  weight. 
The  cyst  is  generally  oval  in  shape,  its  length  being  four  or  five  inches, 
and  the  thickness,  in  some  cases,  being  half  an  inch.  In  proportion  to 
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its  thickness,  the  corresponding  surface  of  the  cerebral  hemisphere  is 
depressed,  anaemic,  and  not  infrequently  more  or  less  softened.  Small 
extravasations  of  blood  also  are  often  found  beneath  the  arachnoid  within 
the  space  corresponding  to  the  hematoma. 

The  symptomatic  phenomena  embrace,  first,  those  proceeding  from  the 
inflammation  prior  to  hemorrhage,  and,  second,  those  subsequently  arising 
from  the  pressure  of  the  hematoma  on  the  surface  of  the  brain.  The 
affection  may  be  divided  into  two  periods,  or  stages,  namely,  before  and 
after  the  hemorrhage.  Cerebral  symptoms  belonging  to  the  first  of  these 
periods  are,  cephalalgia,  which  is  often  notably  intense,  vertigo,  tinnitus 
aurium,  vigilance,  and  disturbed  sleep.  There  is  muscular  feebleness 
without  paralysis.  In  general,  contraction  of  the  pupils  exists  in  a  marked 
degree.  In  young  children  there  is  febrile  movement ;  after  adult  age  this 
is  wanting.  Muscular  contractions  and  convulsions  are  apt  to  occur  in 
children.  This  fever  in  children  is  short,  lasting  only  a*few  days;  in 
adults,  on  the  contrary,  it  extends  over  weeks,  and  sometimes  several 
months.  The  second  period  is  distinguished  by  the  supervention  of 
symptoms  denoting  pressure.  If  the  hemorrhage  take  place  rapidly,  it 
is  likely  to  occasion  an  apoplectic  seizure  from  which  the  patient  recovers. 
Repeated  apoplectic  attacks  may  occur,  corresponding  to  successive  extra- 
vasations of  blood.  If  the  hemorrhage  take  place  slowly,  it  occasions 
somnolency,  which  continues  for  twenty-four  or  thirty  hours,  the  mind, 
on  awakening,  being  more  or  less  confused.  Successive  periods  of  som- 
nolence may  mark  repeated  slow  hemorrhages.  Contraction  of  the  pupils 
persists  during  this  period ;  and,  if  the  hematoma  be  limited  to  one  side, 
the  contraction,  although  existing  on  both  sides,  is  greater  on  the  side 
corresponding  to  the  seat  of  the  affection.  The  pulse  in  this  period 
becomes  slow  and  irregular.  Hemiplegia  occurs  in  a  certain  proportion 
of  cases,  and  several  cases  have  been  reported  in  which  the  hemiplegia 
•was  situated  on  the  side  of  the  lesion.  In  some  cases  paralysis  is 
limited  to  the  face,  and  it  may  be  but  temporary,  sometimes,  however, 
returning.  Muscular  contractions  and  convulsions  do  not  occur  unless 
some  other  cerebral  affection  coincide  with  the  hematoma. 

The  affection  cannot  be  diagnosticated  in  some  cases  in  which,  during 
the  first  time,  there  are  no  marked  cerebral  S3^mptoms,  and  a  positive 
diagnosis  is  hardly  ever  warrantable.  In  young  children  it  is  likely  to 
be  confounded  with  tuberculous  meningitis.  Points  which  distinguish  it 
from  the  latter  are,  a  greater  intensity  and  continuity  of  febrile  move- 
ment, absence  of  constipation,  and  vomiting  either  slight  or  wanting. 
Convulsions  are  apt  to  be  more  prominent,  and  it  is  stated  by  Legendre 
that  contraction  of  the  muscles  connected  with  the  hands  and  feet  is 
common.  In  adults,  a  probable  diagnosis  is  to  be  reached  by  excluding 
other,  affections.  The  long  duration  of  cephalalgia,  without  febrile  move- 
ment, convulsions,  or  paralysis,  points  to  this  affection  rather  than  to 
meningitis  or  cerebritis.  Cerebral  hemorrhage  and  embolism  are  ex- 
cluded by  the  existence  of  cerebral  symptoms  prior  to  apoplexy  or  para- 
lysis. The  histon",  as  regards  paralysis  affecting  successively  different 
parts,  differs  from  that  of  tumors  of  the  brain.  The  occurrence  of  suc- 
cessive attacks  of  apoplexy  or  prolonged  somnolency  is  somewhat  diag- 
nostic. 

Points  relating  to  etiology  are  to  be  taken  into  account  in  the  diag- 
nosis. The  affection  is  almost  exclusively  limited  to  infancy  or  early 
childhood,  that  is  from  one  to  five  years  of  age,  and  to  persons  advanced 
in  years;  and  in  the  majority  of  cases  it  occurs  in  males.  In  children 
the  want  of  evidence  of  any  tendency  to  tuberculous  disease  is  a  point  to 
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be  considered  in  the  differential  diagnosis  of  this  affection  and  tuberculous 
meningitis.  In  adults  it  has  been  observed  to  occur  among  insane  per- 
sons, and  among  those  addicted  to  the  abuse  of  alcohol.  It  occurs,  also, 
intercurrently  in  some  cases  of  rheumatism  and  of  the  essential  fevers. 
These  facts  are  to  be  borne  in  mind  in  an  endeavor  to  arrive  at  a  diagnosis. 
The  affection  may  be  of  traumatic  origin. 

The  affection  ends  fatally  in  most  cases.  It  proves  fatal  after  a  short 
duration  in  young  children.  In  adults,  more  or  less  of  the  hematoma 
may  be  absorbed,  and  the  brain  become  tolerant  of  the  pressure,  so  that, 
even  if  complete  recovery  do  not  take  place,  life  may  continue  indefi- 
nitely, with  but  few,  if  any,  cerebral  symptoms.  As  a  rule,  however, 
sooner  or  later  the  patient  falls  into  a  condition  of  persistent  coma, 
ending  in  death. 

Measures  of  treatment,  in  the  first  period,  are  those  indicated  by  the 
existence  of  ft  circumscribed  and,  excepting  in  young  children,  subacute 
and  chronic  inflammation.  Depletory  measures,  namely,  bloodletting  and 
active  cathartics,  are  rarely,  if  ever,  advisable.  Counter-irritation  over 
the  nucha  may  be  useful,  and  should  be  tried,  since,  if  judiciously  em- 
ployed, it  will  not  do  harm.  The  iodide  of  potassium  and  the  bromides 
are  to  be  tried.  If  not  contra-indicated  by  the  general  condition  of  the 
patient,  mercurialization  may  be  resorted  to.  In  the  second  period,  an 
object  of  treatment  is  the  absorption  of  the  effused  blood.  Possibly  the 
remedies  first  named  may  be  useful  with  reference  to  this  object.  The 
prognosis,  however,  is  so  unfavorable  that  there  is  little  encouragement 
to  expect  more  than  palliation  of  pain  or  other  symptoms,  and  the  pro- 
longation of  life  by  analeptic  treatment.1  • 

Acute  Cerebral  Meningitis. 

The  name  acute  cerebral  meningitis  denotes,  conventionally,  inflamma- 
tion of  the  meninges  of  the  brain  exclusive  of  the  dura  mater,  that  is,  in- 
flammation affecting  the  arachnoid  membrane  and  the  pia  mater.  The 
name  is  applied  to  acute  meningitis  not  associated  with  tuberculous  dis- 
ease. To  distinguish  it  from  the  so-called  tuberculous  meningitis  it  may 
be  designated  simple  meningitis.  By  some  authors  the  name  fibro-puru- 
lent  meningitis  is  applied  to  it.  As  regards  frequency,  it  is  to  be  reck- 
oned among  the  very  rare  affections. 

ANATOMICAL  CHARACTERS. — The  appreciable  local  results  of  acute  in- 
flammation in  this  situation  are  those  of  serous  inflammation,  viz.,  more 
or  less  redness  from  vascular  injection,  and  the  presence  of  serum,  coagu- 
lated fibrin  or  lymph,  and  pus.  These  inflammatory  products,  however, 
are  beneath,  not  upon,  the  arachnoid  membrane,  that  is,  they  are  deposited 
in  the  meshes  of  the  pia  mater.  The  redness  is  from  the  injection  of  the 
vessels  of  the  pia  mater,  not  from  red  globules  in  the  arachnoid.  Lymph, 
in  more  or  less  abundance,  is  spread  over  the  surface  of  the  brain  under 
the  arachnoid.  It  is  observed  especially  in  the  sulci  between  the  convolu- 
tions, at  the  superior  and  lateral  portions  of  the  cerebrum,  being  less 
abundant  or  absent  at  the  base  of  the  brain.  The  presence  of  pus  is  de- 
noted by  a  greenish  color.  A  small  quantity  of  exudation  may  be  scraped 
from  the  outer  surface  of  the  visceral  arachnoid,  and,  exceptionably,  it  is 

1  This  notice  of  pachymeningitis  and  hematoma  of  the  dura  mater  is  based  mainly 
on  Jaccoud'a  account  (Pathologic  Interne).  Other  authors,  however,  have  been 
consulted. 
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more  or  less  abundant  here,  as  well  as  beneath  this  membrane.  The  outer 
surface  of  this  membrane  is  sometimes  abnormally  dry.  There  is  more  or 
less  effusion  of  turbid  serum  in  the  subarachnoid  space,  rendering  the 
arai-lmoiil  membrane  opaque.  The  membrane  is  more  easily  detached 
than  in  a  healthy  condition.  The  ventricles  may  contain  a  small  or  mod- 
erate quantity  of  turbid  serum,  or  they  may  be  empty.  The  cortical  por- 
tion of  the  brain  is  sometimes  softened,  and  it  is  sometimes  infiltrated 
with  either  fibrinous  exudation  or  pus.  In  most  cases  the  two  hemispheres 
are  affected,  and,  often,  the  inflammation  extends  equally  on  the  two  sides ; 
it  is,  therefore,  a  bilateral  affection. 

It  is  to  be  borne  in  mind,  in  examinations  after  death,  that  the  presence 
of  serum  in  considerably  larger  quantity  than  is  usually  found  beneath  the 
arachnoid  membrane  is  not  adequate  proof  of  meningitis.  This  occurs 
from  atrophy,  or  wasting  of  the  brain,  incident  to  chronic  disease  in  any 
part  of  the  body,  or  from  deficiency  of  blood  in  the  vessels  within  the  cra- 
nium. The  criterion  of  inflammation  is  either  lymph  in  quantity  to  be 
appreciable  by  the  naked  eye,  or  pus.  Nor  is  mere  opacity  of  the  arach- 
noid membrane  enough.  As  remarked  by  Rokitansky,  "  opacity  and  thick- 
ening of  the  arachnoid  are  very  common  post-mortem  appearances  ;  after 
middle  life,  a  moderate  degree  of  them  is  almost  constantly  found,  and 
their  absence  is  the  exception."1  In  autopsical  examinations,  meningitis 
is  apt  to  be  considered  as  having  existed  on  insufficient  grounds. 

CLINICAL  HISTORY — Simple  acute  meningitis  may  be  abrupt  or  gradual 
in  its  development.  The  premonitions  are  the  symptoms  of  determination 
of  blood  or  active  congestion,  and  this,  in  fact,  is  the  morbid  condition. 
After  the  development  of  inflammation,  there  is  a  marked  variation  in 
symptoms  at  different  periods  of  the  disease,  viz.,  prior  to  and  after  the 
sero-fibrinous  exudation.  The  career  of  the  disease  is  divisible  into  two 
stages,  the  division  being  based  on  the  occurrence  of  the  products  of  inflam- 
mation. The  first  stage  extends  to  the  period  when,  owing  to  the  pres- 
sure of  these  products,  a  marked  change  in  the  symptoms  occurs. 

The  first  stage  has  been  distinguished  as  the  "  stage  of  excitement."  It 
is  characterized  by  pain,  usually  very  intense,  referred  to  the  entire  head, 
sometimes  greatest  in  the  anterior  and  sometimes  in  the  posterior  portion. 
The  pain  is  the  same  as  in  cases  of  active  cerebral  congestion.  Delirium 
frequently  occurs ;  and  the  delirium,  in  this  stage,  is  generally  active  or 
maniacal,  but  in  some  cases  hilarious.  Owing  to  the  prominence  of  the 
delirium,  patients  are  sometimes  carried  to  insane  institutions,  the  affec- 
tion being  mistaken  for  functional  mania.  Convulsions  may  occur,  espe- 
cially in  young  subjects.  The  special  senses  of  sight  and  hearing  are 
morbidly  acute ;  light  and  sounds  occasion  distress,  and  increase  the  cere- 
bral excitement.  The  eyebrows  are  corrugated  to  shield  the  eyes  from 
light.  The  face  is  flushed.  The  carotids  and  temporal  arteries  pulsate 
strongly.  The  head  is  hot.  Vomiting  generally  occurs  in  this  stage,  and 
is  often  prominent  :is  a  symptom.  The  bowels  are  usually  constipated. 
The  abdominal  walls  are  depressed.  Febrile  movement  is  more  or  less 
marked;  the  pulse  is  accelerated,  strong,  and  full,  and  the  axillary  tem- 
perature may  rise  to  or  above,  104°  F.  Exacerbations  occur  in  which  the 
delirium  and  ceph:il:dgia  are  notably  increased.  The, symptoms,  in  gene- 
ral, are  those  of  active  congestion,  differing  only  in  being  more  intense 
and  persisting.  The  duration  of  this  stage  is  short.  It  may  continue  but 
a  few  hours,  and  rarely  beyond  two  or  three  days. 

1  Pathological  Anatomy. 
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The  second  stage  has  been  called  the  "  stage  of  oppression."  The 
symptoms  distinctive  of  this  stage  are  those  denoting  pressure  from  the 
inflammatory  products.  The  pain  in  the  head  is  diminished.  The  morbid 
sensitiveness  to  light  and  sounds  is  lessened.  The  pupils  may  be  dilated 
or  contracted,  and  their  respondency  to  light  is  diminished  or  lost.  Stra- 
bismus and  loss  of  vision  may  occur.  Drowsiness  succeeds  the  state  of 
mental  excitation.  The  pulse  becomes  slow  and  perhaps  irregular.  The 
respirations  are  disordered  in  rhythm  and  suspirious.  Paralysis  may 
occur,  limited  to  the  face,  or  extending  over  one  side  of  the  body.  If  the 
progress  of  the  disease  be  unfavorable,  coma  is  at  length  induced  and 
continues  until  death.  Convulsions  may  occur  in  the  second,  as  well  as 
in  the  first,  stage. 

PATHOLOGICAL  CHARACTER. — The  disease  is  essentially  the  same  as  acute 
inflammation  affecting  serous  membranes  in  other  situations.  During  the 
first  stage,  the  distinctive  symptomatic  phenomena  proceed  IVom  exces- 
sive and  disordered  activity  of  the  cerebral  functions.  In  the  second 
stage  the  brain  suffers  from  compression.  This  mechanical  effect  of  the 
inflammatory  products  is  not  peculiar  to  inflammation  in  this  situation, 
but,  owing  to  the  unyielding  bony  case  which  contains  the  brain,  a  small 
amount  of  effusion  and  exudation  is  vastly  more  serious  than  a  much 
larger  amount  in  other  situations. 

CAUSATION. — Aside  from  traumatic  cases  and  those  in  which  the  dis- 
ease is  attributable  to  insolation,  it  is  difficult  to  specify  causes  of  this 
disease.  Various  causes  are  named  by  different  writers,  but  a  difficulty 
arises  from  the  fact  that  other  affections  have  been  confounded  with  acute 
meningitis.  It  may  arise  from  injuries  of  the  head,  and  it  appears  to  be 
sometimes  produced  by  exposure  to  the  direct  rays  of  the  sun.  An  ana- 
lysis of  a  considerable  number  of  cases,  the  diagnosis  of  which  is  not  open 
to  doubt,  is  a  desideratum.  It  is  probable  that  excessive  indulgence  in 
alcoholic  drinks  may  give  rise  to  it.  Of  the  cases  which  occur,  very  few 
are  in  early  infancy.  According  to  Barthez  and  Eilliet,  examples  in 
children  are  found  between  the  ages  of  five  and  eleven.  And  according 
to  Guersant,  after  the  age  of  childhood,  it  occurs  chiefly  between  adoles- 
cence and  forty -five.  The  larger  proportion  of  cases  are  among  males. 

Acute  meningitis  is  sometimes  developed  in  connection  with  acute  arti- 
cular rheumatism.  Occurring  in  this  connection,  it  is  considered  by  some 
authors  as  a  variety  of  the  disease  under  the  names  rheumatic  meningitis 
and  cerebral  rheumatism.  The  clinical  history  differs  from  that  of  acute 
meningitis  not  associated  with  rheumatism,  in  either  the  absence,  or  a 
much'less  prominence,  of  cephalalgia  and  vomiting.  In  some  cases  the 
progress  from  the  first  to  the  second  stage  is  notably  rapid.  Hallucina- 
tions are  sometimes  a  marked  feature,  with  tremulousness  of  the  tongue 
and  lips,  as  in  cases  of  delirium  tremens.  Tremor  of  the  muscles  of  the 
limbs  is  sometimes  a  marked  featui-e.  This,  with  pains  in  the  back,  points 
to  inflammation  of  the  spinal,  as  well  as  of  the  cerebi-al,  meninges ;  and 
autopsical  examinations  have  shown,  in  some  cases,  the  existence  of  cere- 
bro-spinal  meningitis.  .  Taking  into  account  these  distinguishing  charac- 
ters, it  is  perhaps  fair  to  conclude  that  the  causation  involves  the  essential 
pathological  condition  in  rheumatism ;  in  other  words,  that  the  meningitis 
or  cerebro-spinal  meningitis  is  due  to  the  same  internal  cause  which  de- 
termines the  arthritic  manifestations.  The  occurrence,  however,  of  in- 
flammation of  the  meninges  of  the  brain,  or  of  the  brain  and  cord,  in 
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connection  with  acute  articular  rheumatism,  is  so  rare  that,  judging  from 
ih  is  point  of  view,  the  concurrence  would  be  considered  purely  accidental.1 

DIAGNOSIS. — Acute  meningitis  may  be  confounded  with  active  cerebral 
congestion.  The  pathological  condition  prior  to  exudation  in  meningitis 
dilU-ttj  from  active  congestion  only  in  degree  and  persistency.  If  the 
inflammation  go  off  by  delitescence^  that  is,  without  passing  into  the  second 
stage,  it  may  be  impossible  to  say,  after  recovery,  whether  the  affection 
was  meningitis  or  merely  active  congestion.  In  other  words,  more  or  less 
of  the  symptoms  belonging  to  the  second  stage  are  required  for  a  positive 
diagnosis.  Practically,  it  is  not  highly  important  to  distinguish  between 
active  congestion  and  the  first  stage  of  meningitis,  inasmuch  as  the  same 
measures  of  treatment  are  indicated  in  either  case. 

Cases  of  typhoid  fever  characterized  by  early  and  active  delirium,  have, 
heretofore,  not  infrequently  been  considered  as  cases  of  acute  meningitis. 
The  points  involved  in  this  differential  diagnosis  are :  The  access  or  slow 
development  of  the  fever;  the  distinctive  events  belonging  to  it,  viz.,  diar- 
rhoea, meteorism  or  tympanites,  tenderness  in  the  iliac  regions,  together 
with  absence  of  morbid  acuteness  of  the  senses,  and  continuance  of  the 
delirium  without  the  supervention  of  the  phenomena  of  the  second  stage 
of  meningitis.  These  points  show  the  disease  to  be  fever,  and  not  menin- 
gitis. 

Functional  mania  may  be  considered  as  denoting  acute  meningitis.  The 
discrimination  is  to  be  based  on  the  absence  of  morbid  acuteness  of  the 
senses,  together  with  the  absence  of  febrile  movement,  and  the  continu- 
ance of  the  mania  without  the  symptoms  of  compression. 

Other  affections  are  more  likely  to  be  considered  acute  meningitis  than 
this  to  be  mistaken  for  other  affections.  The  abilit}7  of  a  practitioner  to 
discriminate  this  from  other  affections  may  fairly  be  suspected,  if  he  be- 
lieve that  he  has  met  with  many  cases  of  it. 

PROGNOSIS. — Acute  meningitis  involves  much  danger.  It  may  destroy 
life  quickly.  Cases  have  terminated  fatally  in  36  hours.  As  a  rule,  the 
duration,  in  fatal  cases,  does  not  extend  beyond  eight  or  nine  days.  The 
symptoms  denoting  an  unfavorable  prognosis  are,  profound  coma,  notable 
disorder  of  respiration,  difficulty  of  deglutition,  general  immobility  and 
anaesthesia,  feebleness  of  the  pulse,  etc.  Strabismus,  hemiplegia,  and 
convulsions  may  be  present  in  cases  which  recover.  In  two  cases  received 
into  Bellevue  Hospital  in  1862,  reported  by  the  late  Dr.  F.  II.  Lyman,  one 
of  the  cases  being  in  my  service,  and  the  other  in  the  service  of  Prof. 
Thomas,  a  semi-comatose  condition  existed ;  in  one  case  there  Avas  hemi- 
plegia, in  the  other  case  strabismus  and  convulsions.  Both  cases,  recov- 
ered.2 Marked  strabismus  existed  in  a  case,  ending  in  recovery,  which  I 
saw  in  1862,  with  Dr.  Purcell,  of  this  city,  the  patient  being  a  child  11 
years  of  age.  Data  are  wanting  for  determining  the  ratio  of  cases  which 
end  fatally,  but  it  is  certain  that  the  fatal  cases  grently  preponderate.  The 
association  with  acute  articular  rheumatism  is  considered  as  rendering 
the  prognosis  extremely  unfavorable.  I  have,  however,  observed  a  well- 
marki'd  <-:isc,  the  symptoms  denoting  spinal  as  well  as  cerebral  meningitis, 
which  cm  led  in  rccoveiy. 

In  cases  which  prove  rapidly  fatal,  death  may  be  due  chiefly  to  apnoea, 

1  For  an  analysis  of  31  cases,  vide  Pathologic  Interne,  par  E.  Giutrac,  tome 
huitiemo,  I860. 
1  American  Medical  Times,  vol.  iv.,  1862. 
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but,  if  life  be  prolonged  for  several  days,  the  mode  of  dying  Is  by  apnoea 
and  asthenia  combined. 

TREATMENT The  treatment  must  have  reference  to  the  stage  of  the 

disease.  The  objects  in  the  first  stage  are  to  lessen  the  determination  of 
blood  to  the  head,  and  to  limit  the  amount  of  exudation.  If  the  heart  act 
with  abnormal  power,  bloodletting,  in  this  stage,  is  to  be  employed.  As 
a  measure  of  depletion,  and  perhaps  revulsion,  active  purgation  is  indi- 
cated. Cold  is  to  be  applied  to  the  head,  either  by  means  of  the  ice-cap, 
the  cold  douche,  or  constant  ablution.  Cutting  the  hair  close  to  the  head 
renders  these  applications  more  efficient.  If,  as  appears  to  be  shown,  the 
bromide  of  potassium  has  the  power  of  diminishing  the  amount  of  blood 
within  the  cranium,  this  remedy  is  rationally  indicated.  Hammond  bears 
testimony  to  its  value,  as  a  remedy  in  this  disease,  and  advises  it  to  be 
given  in  doses  of  thirty  grains  three  or  four  times  daily.1 

Bloodletting,  in  this  disease,  is  indicated  in  view  of  the  promptness  of 
its  operation  and  the  short  duration,  frequently,  of  the  first  stage.  Bear- 
ing in  mind  that  the  chief  source  of  danger  is  from  the  products  of  inflam- 
mation, it  is  important  that  the  measures  employed  with  the  hope  of 
limiting  these,  should  be  resorted  to  more  promptly  and  vigorously  than 
in  other  acute  inflammations,  for  example  pneumonitis,  in  which  the  pro- 
ducts of  inflammation  generally  do  not  give  rise  to  serious  results.  More- 
over, there  is  not  the  same  necessity  for  guarding  the  vital  forces  as  in 
other  acute  inflammations ;  for  in  this  disease  there  is  danger  that  life 
may  be  quickly  destroyed  by  apnoea  caused  by  the  pressure  of  effused 
serum  and  lymph,  whereas  in  most  other  acute  inflammations  the  danger 
is  that  they  will  destroy  life  by  asthenia.  It  is  not,  however,  to  be  for- 
gotten that  asthenia  enters  into  the  mode  of  dying  in  cases  of  meningitis 
which  do  not  pursue  a  rapid  career,  and,  hence,  bloodletting  and  other 
measures  of  depletion  may  be  pushed  too  far.  These  measures  are  only 
indicated  in  the  first  stage  of  the  disease.  Perfect  quietness,  exclusion 
of  light,  elevation  of  the  head,  and  the  avoidance  of  everything  which 
may  tend  to  increase  the  cerebral  excitement  by  acting  on  the  senses  or 
mind,  form  an  important  part  of  the  treatment  of  this  stage.  The  exist- 
ence of  intense  cerebral  excitation  suggests  the  inquiry  whether  it  may 
not  be  advisable,  in  the  first  stage,  to  endeavor  to  allay  the  excitement 
by  anodyne  remedies.  It  remains  to  be  ascertained  by  experience, 
whether  'opium  and  the  inhalation  of  chloroform  may  not  be  useful. 
Yomiting  calls  for  palliative  measures.  The  diet,  in  this  stage,  should 
be  restricted  to  the  blandest  articles,  taken  cold. 

In  the  second  stage,  the  great  object  of  treatment  'is  to  promote  ab- 
sorption of  the  morbid  products,  serum  and  lymph.  Depletion  is  no 
longer  admissible.  Mercurialization  is  generally  advised  for  this  object, 
and,  although  the  efficiency  of  mercury  as  a  sorbefacient  has  doubtless 
been  much  exaggerated,  we  are  not  warranted  in  saying  that  it  has  no 
effect  in  that  way.  If  it  exert  ever  so  small  an  effect,  it  is  indicated  in  a 
disease  like  this,  in  which  the  object  to  be  effected  is  of  so  much  import- 
ance. Iodine  is  another  remedy  supposed  to  be  useful  as  a  sorbefacient. 
I  have  witnessed,  as  I  think,  the  good  effect  of  the  iodide  of.  potassium 
in  several  cases.  In  the  case  in  my  service  at  Bellevue  Hospital,  re- 
ported by  Dr.  Lyman,  and  the  case  seen  with  Dr.  Purcell,  to  which  refer- 
ence has'been  made,  the  patients  recovered  under  the  use  of  this  remedy, 
mercury  not  being  employed  in  either  case.  It  may  be  given  in  doses  of 

1  Vide  Treatise  on  Diseases  of  the  Nervous  System. 
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from  five  to  ten  grains  four  or  five  times  daily,  increasing  the  doses,  if 
improvement  do  not  take  place,  up  to  the  limit  of  tolerance.  A  blister 
may  be  applied  over  the  uucha.  The  propriety  of  blistering  the  scalp  is 
questionable. 

Another  object  of  treatment  in  the  second  stage,  if  death  do  not  take 
place  by  apncea,  is  to  support  the  powers  of  the  system.  Measures  for  this 
object  are  indicated  in  proportion  as  the  tendency  to  death  is  by  asthenia. 

Attention  to  the  bladder  is  important  in  the  second  stage. 

Chronic   Cerebral   Meningitis. 

Simple  chronic  cerebral  meningitis,  that  is,  meningitis  not  incident  to 
a  tuberculous  or  any  prior  cerebral  affection,  is  infrequent,  although  less 
rare  than  the  acute  form  of  the  disease.  This  statement  has  reference  to 
periods  of  life  after  infancy,  but  it  holds  good  also  with  respect  to  the 
latter  period.  In  a  great  majority  of  cases,  it  is  a  subacute  affection 
ab  initio. 

The  anatomical  characters  are  essentially  the  same  as  in  simple  acute 
meningitis,  consisting  of  the  presence  of  more  or  less  serum  and  lymph, 
or  pus,  beneath  the  arachnoid,  this  membrane  being  thickened  and  opaque, 
together  with  more  or  less  turbid  liquid  within  the  ventricles.  In  some 
cases  the  attachment  of  the  pia  mater  and  arachnoid  to  the  brain  is  such 
that,  in  detaching  the  membranes,  more  or  less  of  the  cortical  substance 
is  removed  with  them.  A  large  effusion  into  the  ventricles  may  be  accom- 
panied by  so  small  an  amount  of  lymph  that  the  latter  without  careful 
inspection  is  liable  to  be  overlooked. 

This  affection  may  be  ranked  among  the  "  insidious  diseases."  The 
symptoms  may  not  point  to  any  cerebral  affection,  or  they  are  not  dis- 
tinctive of  this  form  of  disease.  The  diagnosis  is  difficult.  Pain  in  the 
head  is  usually  more  or  less  prominent  as  a  symptom,  but  this  is  a  symp- 
tom common  to  many  affections.  There  may  be  little  or  no  febrile  move- 
ment. Vomiting  may  be  a  prominent  symptom,  but  this,  too,  occurs  in 
numerous  pathological  connections.  Mental  apathy,  amounting  some- 
times to  stupidity,  indisposition  to  either  mental  or  physical  exertion, 
and  a  notable  change  in  disposition,  characterize  certain  cases.  Paralysis 
of  the  face  and  hemiplegia  sometimes  occur,  but  they  are  effects  of  other 
forms  of  disease.  This  statement  also  applies  to  epileptiform  convulsions. 

I  have  known  a  case  of  chronic  meningitis  to  be  considered  a  case  of 
chronic  gastritis,  vomiting  being  a  prominent  and  persistent  symptom. 
The  patient  fell  into  coma  before  death,  but  this  was  attributed  to  ex- 
haustion. Meningitis  was  not  suspected  prior  to  the  autopsy.  In  another 
case  in  which  an  ante-mortem  diagnosis  was  not  made,  the  patient  dying 
suddenly  with  apoplexy  from  extravasation,  the  case  had  been  considered 
one  of  latent  or  irregular  intermittent  fever,  chills  occurring  from  time  to 
time.  Quite  recently  a  patient  was  admitted  into  my  division  at  Bellevue 
Hospital  who  had  no  symptoms  referable  to  the  head  excepting  mental 
inertia  bordering  on  imbecility.  He  gradually  fell  into  coma,  and,  after 
death,  the  case  was  ascertained  to  be  one  of  chronic  meningitis. 

As  regards  diagnosis,  close  observation  ought  to  lead  to  the  conclusion 
that  there  exists  some  chronic  cerebral  affection,  but  the  practitioner  is 
hardly  censurable  for  not  being  able  to  decide  whether  there  be  simply 
meningeal  inflammation  or  some  other  chronic  affection.  Paralysis  is  less 
likely  to  occur  than  in  cases  of  softening  or  of  tumors  within  the  skull. 
The  absence  of  paralysis  is,  therefore,  of  some  account  in  the  diagnosis. 
This  statement  will  measurably  apply  to  convulsions.  If  cephalalgia, 
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impairment  of  the  mental  faculties,  and  gradually  developed  coma  follow 
an  injury  of  the  head,  chronic  meningitis  is  to  be  suspected  rather  than 
cerebral  softening  or  tumors ;  a  traumatic  cause  is  more  likely  to  give 
rise  to  inflammation  than  to  the  lesions  just  named.  Chronic  meningitis 
is  developed  in  a  small  proportion  of  cases  of  the  affections  of  the  kid- 
neys embraced  under  the  name  Bright's  disease.  The  existence  of  renal 
disease  is,  therefore,  of  some  account  in  the  diagnosis.  But,  in  cases  of 
renal  disease,  cerebral  symptoms  referable  to  uraemia,  viz.,  epileptiform 
convulsions  and  coma,  are  not  to  be  considered  as  evidence  of  meningitis. 
Intermittency  of  cerebral  functions  may  render  the  diagnosis  difficult. 
The  following  facts,  in  a  case  which  came  under  my  observation,  will 
serve  to  illustrate  this :  A  lad,  15  years  of  age,  had  vomiting  and  chills 
with  pain  in  the  head  and  face.  He  became  somnolent  to  a  degree  almost 
amounting  to  coma.  He  emerged  from  this  condition  and  appeared  con- 
valescent. A  return  of  the  cephelalgia,  vomiting,  and  somnolency  occur- 
red. In  a  few  days  these  symptoms  again  disappeared,  and  he  again 
seemed  to  be  convalescing.  The  head  symptoms,  however,  returned  a 
third  time,  he  became  comatose,  respiration  and  deglutition  were  notably 
affected,  and  death  took  place  48  hours  after  the  last  attack,  a  month  after 
the  commencement  of  his  illness.  The  autopsy  showed  much  cerebral 
congestion,  a  little  lymph  at  the  base  of  the  brain,  without  tubercles,  and 
the  ventricles  greatly  distended  with  liquid  which  was  nearly  transparent. 
The  fourth  ventricle  was  dilated.  There  were  no  tubercles  in  the  lungs. 
Variations  in  the  amount  of  effusion  within  the  ventricles,  probably,  will 
account  for  the  intermittency  of  the  symptoms,  and  the  pressure  on  the 
medulla  oblongata  by  the  liquid  in  the  fourth  ventricle  explains  the  dis- 
turbance of  respiration  and  deglutition,  and  the  speedy  death,  in  the  last 
relapse. 

The  treatment  consists  of  moderate  counter-irritation,  the  iodide  of 
potassium,  and  perhaps  mercurialization,  quietude  of  mind  and  body,  and 
the  hygienic  regulations  appropriate  to  chronic  affections  generally. 

Turberculous  Meningitis. 

The  researches  of  Guersant  in  1823,  and  of  Gerhard  and  Rufz  in  1833 
and  1834,  led  to  the  recognition  of  a  variety  of  cerebral  meningitis  dif- 
fering from  the  simple  acute  and  chronic  forms  which  have  just  been 
considered.  A  distinctive  feature  of  this  variety  is  the  presence  of  miliary 
granulations,  in  connection  with  meningeal  inflammation.  Hence  the 
name  tuberculous  or  tubercular  meningitis.  It  has  also  been  called 
granular  meningitis.  These  names  denote  the  connection  of  the  menin- 
geal inflammation  with  the  semi-transparent,  grayish  bodies  known  as 
miliary  granulations  or  gray  tubercles.  It  is  described  by  Trousseau 
under  the  name  "  cerebral  fever."  This  variety  of  meningitis  affects 
chiefly  children,  and  is  treated  of  fully  in  works  devoted  to  infantile  dis- 
eases. It  is  of  rare  occurrence  during  the  first  year  of  life,  occurring 
especially  after  two,  and  under  seven  years  of  age.  It  is  not,  however, 
confined  to  childhood,  and  I  shall  therefore  briefly  consider  it. 

A  distinctive  feature  of  tuberculous  meningitis  is  its  situation  in  the 
majority  of  cases  at  the  base  of  the  brain.  In  this  respect  it  differs  from 
a  simple  acute  or  chronic  meningitis,  the  latter  affecting  especially  the 
superior  and  lateral  portions  of  the  cerebral  hemispheres,  and  hence,  it  is 
called  by  some  authors  "basilar  meningitis."  The  fibrinous  exudation, 
very  rarely  accompanied  by  pus,  is  found  beneath  the  arachnoid  mem- 
brane covering  the  pons  Varolii,  optic  commissures,  cerebellum,  etc.,  and 
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notably  in  the  fissure  of  Sylvius.  The  inflammation,  however,  may  extend 
to  the  convex  surface  of  the  cerebrum.  The  amount  of  exudation  varies 
much  in  different  cases.  Jt  is  sometimes  extremely  small.  The  most 
characteristic  anatomical  feature  is  the  presence,  in  greater  or  less  number, 
of  minute  granulations  which  are  generally  considered  to  be  gray  tubercles, 
identical  with  the  bodies,  so-called,  which  are  found  in  the  lungs,  the 
spleen,  and  other  organs.  In  some  cases  of  tuberculous  meningitis,  these 
granulations  are  so  extremely  minute  that  they  are  liable  to  be  overlooked 
without  close  inspection.  From  their  being  usually  of  the  size  of  millet 
seeds,  they  have  been  called  miliary  granulations.  In  some  cases  in 
which  they  cannot  be  discovered,  it  is  possible  that  they  are  concealed  by 
being  imbedded  in  the  inflammatory  exudation.  They  are  situated  in 
the  tract  of  the  cerebral  vessels,  and,  according  to  Bastian  and  others, 
within  the  perivascular  sheaths  peculiar  to  the  vessels  of  the  brain.  There 
is  a  difference  of  opinion  among  pathological  histologists  as  to  whether 
these  granulations  are  veritable  gray  tubercles.  According  to  some  ob- 
servers, the  microscopical  characters  show  the  two  to  be  identical.  But 
the  constancy  with  which,  associated  with  them,  are  gray  tubercules  in 
the  lungs  and  other  organs,  goes  to  show  the  tuberculous  character  of 
the  mcniugeal  affection.  In  some  cases,  granulations  in  this  situation 
are  not  accompanied  by  fibrinous  exudation.  In  other  words,  the  granu- 
lations may  be  developed  here  without  other  appearances  denoting  tuber- 
culous meningitis.  It  would  seem  to  be  a  fair  inference  from  this  fact 
that,  when,  as  is  usually  the  case,  the  granulations  are  combined  with  the 
ordinary  products  of  a  serous  inflammation,  namely,  serum  and  lymph, 
the  latter  are  secondary  to,  and  dependent  on,  the  former.  Other  morbid 
appearances  are,  congestion  of  the  vessels  of  the  pia  mater  and  cerebral 
substances,  more  or  less  serous  effusion  beneath  the  arachnoid  and  into 
the  ventricles,  the  effused  liquid  generally  turbid,  flattening  of  the  con- 
volutions in  proportion  to  the  amount  of  ventricular  effusion,  and  soft- 
ening of  the  brain  at  different  points  due  to  pressure,  to  cedematous  infil- 
tration of  the  effused  liquid,  and  also,  in  some  cases,  to  an  extension  of 
inflammation  to  the  cerebral  substance.  The  intra-ventricular  effusion  is 
generally  considerable,  and  sometimes  quite  large ;  and  this  distinguishes 
tuberculous  from  simple  meningitis.  It  is  owing  to  this  that  the  affection 
has  been  heretofore  included  under  the  name  "  acute  hydrocephalus." 
Minute  extravasations  of  blood  are,  also,  sometimes  observed.  In  the  ma- 
jority of  cases,  granulations,  or  gray  tubercles,  with  or  without  the  pro- 
duct known  as  yellow  tubercle,  are  found  in  the  lungs,  and  frequently  in 
other  organs,  viz.,  the  spleen,  liver,  etc. 

In  the  progress  of  this,  as  in  simple  meningitis,  the  symptoms  undergo 
a  marked  change  due  to  the  pressure  of  the  exudation  and  effused  liquid ; 
and  this  change  will  serve  to  divide  the  career  of  the  affection  into  two 
stages.  The  development  of  the  meningitis  may  be  preceded  by  the  symp- 
toms and  signs  of  pulmonary  tuberculosis.  Probably  the  latter  always 
exists  us  an  antecedent  affection  after  infancy  and  childhood.  The  menin- 
geal  affection,  when  it  does  not  distinctly  supervene  upon  tuberculous 
disease  of  the  lungs,  is  usually  preceded  by  pallor,  loss  of  weight,  impaired 
appetite,  irritability  of  temper,  muscular  debility,  indisposition  to  exer- 
tion, and  other  general  symptoms  for  a  variable  period.  But,  in  a  certain 
proportion  of  cases,  the  symptoms  denoting  the  head-affection  appear 
suddenly,  the  previous  health  having  been  apparently  good.  When  the 
meningitis  occurs  after  a  prodromic  period  extending,  as  it  does  in  some 
cases,  over  several  weeks  and  even  months,  during  which  the  general 
health  becomes  considerably  impaired,  an  antecedent  tuberculous  affection 
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in  other  organs  is  to  be  inferred ;  or,  it  may  be  that  the  miliary  granu- 
lations within  the  skull  existed  for  some  time  prior  to  the  development  of 
meningeal  inflammation.  The  latter  is  probable  if  the  proclromic  period 
have  been  marked  by  cerebral  symptoms.  On  the  other  hand,  the  menin- 
gitis, when  it  is  developed  abruptly,  that  is,  without  a  prodromic  period, 
the  previous  health  having  been  apparently  good,  is  incident  to  a  primary 
local  expression  of  the  tuberculous  cachexia  within  the  skull,  or,  at  least, 
occurring  simultaneously  with  manifestations  in  the  lungs  and  other 
organs. 

The  development  of  meningitis,  as  a  rule,  is  denoted  by  pain  in  the 
head,  referred  generally  to  the  forehead.  Convulsions  are  less  likely  to 
occur  at  the  onset  than  in  simple  acute  meningitis.  Vomiting,  in  most 
cases,  is  an  early,  and  sometimes  a  prominent  symptom.  More  or  less 
febrile  movement  occurs.  The  axillary  temperature  is  raised,  but  the  rise 
is  less  than  in  simple  acute  meningitis.  Notable  diurnal  remissions  are 
apt  to  occur,  the  exacerbations  taking  place  at  night.  These  symptoms 
continue  for  several  days.  The  cephalalgia  is  frequently  severe.  Lanci- 
nating pains  occur  from  time  to  time,  causing  infants  to  give  a  sudden, 
sharp,  and  short  cry,  which  has  been  known  as  the  cephalic  cry.  In 
children  able  to  speak,  a  common  exclamation  is,  "  Oh !  my  head."  The 
hands  are  often  carried  to  the  head.  There  is  increased  sensibility  to 
light  and  sounds.  The  expression  is  frowning.  In  infants,  raising  the 
lids  and  exposing  the  eyes  to  the  light  occasion  crying.  The  conjunctiva 
is  often  suffused.  The  pupils  in  this  stage  are  frequently  contracted. 
The  face  may  be  flushed,  and,  in  some  cases,  paroxysmal  flushing  of  the 
face  is  a  notable  symptom.  I  have  observed  this  to  precede  convulsions. 
During  this  stage,  vigilance  is  frequently  a  prominent  symptom,  and  the 
sleep  obtained  is  disturbed  by  dreams  causing  patients  to  awake  suddenly 
in  terror.  It  is  important  to  note  that  vomiting  and  increased  sensibility 
to  light,  although  generally  marked,  may  be  wanting. 

Drowsiness  and  somnolency  mark  the  supervention  of  the  second  stage. 
There  is  now  less  suffering  from  cephalalgia,  but  occasional  lancinating 
pains  may  still  occur.  The  pulse  may  fall  below  the  average  frequency 
of  health.  It  is  not  infrequently  faltering ;  it  fluctuates  in  frequency, 
and  may  be  irregular  in  rhythm.  The  respirations  which,  in  the  first 
stage,  may  have  been  accompanied  by  sighing,  are  now  often  irregular  in 
rhythm.  In  young  children,  masticatory  movements  are  common,  and 
after  dentition,  grinding  of  the  teeth.  Rolling  the  head,  or  boring  the 
pillow,  is  a  symptom  in  infants.  The  somnolency  increases.  The  patients 
are  reluctant  to  be  aroused.  If  able  to  speak,  they  reply  to  questions 
slowly  or  in  monosyllables,  like  a  person  half  awakened  from  profound 
sleep.  When  aroused,  they  have  an  expression  of  stupidity.  Incoherence 
is  common,  and  occasionally  drowsiness  alternates  with  paroxysms  of 
delirium.  The  pupils  become  dilated,  and  not  infrequently  present  dis- 
parity as  regards  size.  They  respond  sluggishly  to  light.  As  the  somno- 
lency deepens,  the  movements  of  the  eyeballs  are  not  in  unison,  strabis- 
mus frequently  occurs,  and  oscillations  of  the  balls  are  occasionally  ob- 
served. The  eyelids  are  but  partially  closed,  the  eyeballs  being  raised  so 
that  the  cornea  is  partially  covered  by  the  upper  lid,  and  in  some  cases 
the  patients  lie  with  the  lids  widely  opened.  Vision  is  gradually  im- 
paired, and  frequently  lost.  Subsultus,  carphologia,  and  fumbling  with 
the  bed-clothes  are  frequent  symptoms.  Convulsions  are  apt  to  occur, 
especially  in  children.  They  are  either  limited  or  general,  and  may  be 
either  severe  or  slight.  Paralysis  of  one  side  of  the  face,  and  incomplete 
hemiplegia,  are  occasionally  observed.  Not  infrequently  the  muscles  of 
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the  posterior  part  of  the  neck  become  rigid,  and  the  patient  lies  with  the 
head  drawn  backward.  Contraction  of  certain  of  the  muscles  of  the  limbs 
occurs  in  some  cases.  This  is  sometimes  observed  on  one  side,  while  the 
muscles  of  the  opposite  side  are  relaxed.  Occasional  vomiting  is  a  symp- 
tom of  the  second  stage.  As  a  rule,  there  is  complete  anorexia,  but,  in 
some  cases  which  I  have  observed,  food  has  been  taken  with  apparent 
relish.  The  teeth  and  lips  often  become  covered  with  sordes.  Constipa- 
tion is  the  rule.  In  young  children  the  dejections  are  sometimes  greenish, 
and  resemble  spinach  in  appearance.  The  abdomen  is  retracted.  Reten- 
tion of  urine  is  not  uncommon. 

Sooner  or  later  the  patient  becomes  comatose.  But,  in  some  cases,  be- 
fore the  occurrence  of  coma,  remissions  occur,  in  which  the  improvement, 
as  regards  intelligence  and  in  other  respects,  is  such  as  to  appear  to  the 
friends  to  afford  ground  for  much  encouragement  in  hoping  for  recovery. 
The  occurrence  of  profound  coma  is  followed  by  impairment  and  loss  of 
deglutition,  with  more  or  less  embarrassment  of  respiration.  The  pulse 
becomes  frequent  and  feeble,  and  the  mode  of  dying  is  by  apnoaa  and 
asthenia  combined. 

The  duration  is  variable.  It  rarely  falls  short  of  a  week.  In  the 
majority  of  cases,  it  does  not  exceed  two  weeks.  It  rarely  extends  beyond 
three  weeks,  but,  exceptionally,  it  may  be  prolonged  considerably  bc3rond 
this  period.  The  termination  is  almost  invariably,  if  not  invariably,  fatal. 
In  the  cases  of  supposed  recovery  which  have  been  observed,  it  is  probable 
that  the  affection  was  simple  meningitis. 

The  diagnosis  involves  the  discrimination  from  an  essential  fever.  With 
the  latter  it  is  not  infrequently  confounded.  In  making  this  differential 
diagnosis,  meningitis  is  to  be  excluded  by  the  absence  of  sensibility  to 
light,  of  the  characteristic  lancinating  pains  which  belong  to  the  first 
stage,  and  of  the  strabismus,  affection  of  pupils,  and  other  symptoms  be- 
longing to  the  second  stage.  In  fever,  drowsiness  and  delirium  are  not 
preceded  and  accompanied  by  the  symptoms  just  referred  to.  Moreover, 
in  typhoid  fever,  diarrhoea,  abdominal  tympanites,  and  iliac  tenderness  are 
likely  to  be  present,  symptoms  not  belonging  to  the  clinical  history  of 
tuberculous-  meningitis. 

It  is  to  be  discriminated  from  the  so-called  hydrencephaloid  affection 
incident,  in  children,  to  exhaustion  from  diarrhoea.  With  this  affection 
it  was  formerly  confounded.  In  this  affection  the  symptoms  denoting 
inflammation  are  wanting,  and  the  drowsiness  or  stupor  is  not  accom- 
panied by  strabismus,  inequality  of  the  pupils,  embarrassment  of  respira- 
tion, irregularity  of  the  pulse,  and  other  symptoms,  exclusive  of  the 
somnolence,  which  belong  to  the  second  stage  of  tuberculous  meningitis. 

To  discriminate  tuberculous  from  simple  meningitis,  is  by  no  means 
always  easy.  The  gradual  development  of  the  former,  the  prodromic 
symptoms,  the  longer  duration  of  the  first  stage,  and  the  coexistence  of 
pulmonary  tuberculosis,  in  a  certain  proportion  of  cases,  must  serve  as  a 
basis  of  this  differential  diagnosis.  The  meningitis  is  probably  simple  if 
it  can  be  distinctly  traced  to  a  traumatic  origin.  It  is,  however,  to  be 
borne  in  mind  that,  in  most  cases,  it  is  practicable  to  recall  some  injury 
of  the  head  within  a  period  of  weeks  or  months  prior  to  the  occurrence 
of  any  disease  in  childhood  ;  and  it  is  customary  to  refer  the  affection  to 
an  injury  often  when  there  is  not  sufficient  ground  for  such  an  opinion. 

If  the  diagnosis  be  positive,  the  encouragement  for  successful  treatment 
is  exceedingly  small.  It  is  difficult,  of  course,  to  decide  upon  measures 
which  will  be  likely  to  be  useful  in  a  disease  tending  intrinsically,  like 
this,  to  a  fatal  issue,  and  when,  in  cases  of  apparent  recovery,  we  are 
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obliged  to  distrust  the  correctness  of  the  diagnosis.  The  chief  source  of 
encouragement  for  successful  treatment,  in  fact,  in  a  case  which  the  prac- 
titioner supposes  to  be  one  of  this  disease,  is  the  possibility  that  the 
diagnosis  may  be  incorrect,  the  affection  being  simple  meningitis.  With 
reference  to  this  liability  to  error  in  diagnosis,  the  measures  indicated 
in  simple  meningitis  are  admissible.  If,  however,  the  practitioner  be 
thoroughly  convinced  of  the  correctness  of  the  diagnosis,  he  is  hardly 
justified  in  resorting  to  bloodletting,  or  measures  which  occasion  suffer- 
ing, such  as  blisters  and  frequent  cathartics.  Under  these  circumstances, 
measures  to  palliate  distress  and  prolong  life  are  alone  indicated.  In  this 
country  the  iodide  of  potassium  is  generally  given  largely  in  the  second 
stage  of  the  disease.  Cases  have  been  reported  in  which  this  remedy  was 
apparently  successful ;  but  there  is  room  for  the  supposition  that  in  these 
cases  either  meningitis  did  not  exist,  or  that  the  disease  was  simple  menin- 
gitis. It  is  certain  than  in  the  immense  majority  of  cases  the  remedy  is 
unsuccessful. 

Spinal  Meningitis. 

In  this  affection  the  spinal  membranes  corresponding  to  those  affected 
in  cerebral  meningitis,  namely,  the  arachnoid  and  pia  mater  of  the  cord, 
are  the  seat  of  an  inflammation  which  may  be  either  acute,  or  subacute 
and  chronic.  Inflammation  limited  to  the  meninges  of  the  cord,  that  is, 
the  cerebral  membranes  not  involved,  excluding  cases  of  circumscribed 
spinal  meningitis  incident  to  injuries  or  diseases  of  the  spine,  and  to 
structural  affections  within  the  spinal  canal,  is  exceedingly  rare.  This 
statement  is  applicable  both  to  acute  and  chronic  inflammation.  Rare  as 
is  cerebral  meningitis,  spinal  meningitis  is  still  more  infrequent.  The 
anatomical  characters  of  acute  inflammation  of  the  meninges  of  the  cord, 
are  essentially  the  same  as  in  cerebral  meningitis.  The  inflammatory 
products  are  within  the  inner  sac,  that  is,  between  the  spinal  arachnoid 
membrane  and  the  pia  mater.  The  products  are  fibrinous  exudation,  pus, 
and  more  or  less  serous  effusion.  The  latter  is  sometimes  sanguinolent. 
Pus  is  present  in  only  a  certain  proportion  of  cases.  In  chronic  menin- 
geal  inflammation,  the  appearances  are  less  marked,  consisting  of  an  in- 
crease of  the  subarachnoidean  liquid,  which  is  sometimes  opaque  and 
sometimes  bloody,  with  newly-formed  membrane,  which  may  occasion 
adherence  of  the  membranes,  or  bridles  of  attachment.  In  acute  spinal 
meningitis  the  inflammation,  as  a  rule,  extends  over  the  whole  or  a  greater 
part  of  the  meninges  of  the  cord.  In  chronic  spinal  meningitis  the  inflam- 
mation is  not  infrequently  limited  to  a  portion  of  the  meninges. 

The  local  symptoms  of  acute  spinal  meningitis,  that  is,  symptoms 
standing  in  immediate  relation  to  the  affection,  are  chiefly  refei'able  to 
effects  manifested  through  the  spinal  nerves ;  and  they  correspond  to  the 
functions  of  the  posterior  and  anterior  roots  of  these  nerves.  More  or 
less  pain  is  felt  in  the  spine,  and  radiating  therefrom  to  the  extremities. 
The  pain  is  increased,  not  so  much  by  pressure  over  the  spinal  column, 
as  by  movements  of  the  body.  The  sensibility  of  the  surface  is  morbidly 
increased  (hyperaesthesia).  These  effects  are  manifested  through  the  pos- 
terior roots  of  the  spinal  nerves.  Other  effects  are  manifested  through 
the  anterior  roots, — these  are  tonic  contraction  of  the  muscles  of  the  ex- 
tremities, clonic  in  some  cases,  spasm  of  the  muscles  of  the  back  so  as  to 
give  rise  to  opisthotonos,  and  sometimes  rigidity  of  the  thoracic  muscles 
causing  dyspnoea.  As  regards  the  muscular  contractions  or  sp'asms,  there 
are  exacerbations  and  remissions.  These  symptomatic  phenomena  are 
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attributable  to  a  morbid  excitation  of  the  spinal  nerves,  and  they  belong 
to  the  early  part  of  the  affection.  Subsequently,  paralysis  may  occur  as 
the  effect  of  pressure  upon  the  cord  by  the  products  of  the  inflammation. 
The  paralysis  may  be  limited  to  the  lower  extremities  (paraplegia),  or 
it  may  be  general,  that  is,  affecting  both  the  upper  and  lower  extremities. 
The  paralysis  is  rarely  complete.  It  is  usually  limited  to  motion,  and 
with  it,  indeed,  exaggerated  sensibility  or  hyperaesthesia  may  persist,  as 
well  as  the  tonic  contraction  of  muscles.  YVith  these  local  symptoms 
there  is  more  or  less  fever,  as  denoted  by  the  axillary  temperature,  to- 
gether with  anorexia  and  prostration.  The  pulse  is  sometimes  abnormally 
infrequent,  and  this  may  be  found  in  striking  contrast  with  the  tempera- 
ture of  the  body  as  determined  by  the  thermometer.  .In  the  course  of 
the  disease,  however,  the  pulse  becomes  frequent  and  feeble.  Copious 
perspirations  are  apt  to  occur.  If  paralysis  take  place,  reflex  excita- 
bility and  electric  contractions  are  generally  preserved. 

The  diagnostic  features  point  to  the  spinal  cord  as  the  seat  of  the  dis- 
ease, and  denote  an  inflammatory  and  grave  affection.  Hysterical  opis- 
thotonos  lacks  the  evidences  both  of  inflammation  and  of  gravity.  More- 
over, various  antecedent  and  concomitant  phenomena  betoken  the  existence 
of  hysteria.  It  is  to  be  differentiated  from  tetanus,  which  is  a  very  grave 
disease.  The  latter,  however,  is  distinguished  by  the  early  occurrence  of 
tri sinus  and  tonic  spasms ;  by  the  absence  of  local  and  general  symptoms 
denoting  inflammation,  and  by  the  traumatic  origin  of  the  affection  in  the 
majority  of  cases.  The  diagnostic  points  involved  in  discriminating 
acute  spinal  meningitis  from  acute  myelitis  will  be  noticed  in  treating 
of  the  latter  in  the  next  chapter.  It  may,  however,  be  remarked  here  that 
acute  spinal  meningitis  and  acute  myelitis  very  rarely  occur  indepen- 
dently of  each  other.  The  two  affections  are  generally  associated ;  but 
the  inflammation  may  be  primarily  seated  in  either  situation,  and  it  may 
predominate  in  one  or  the  other. 

Acute  spinal  meningitis  runs  a  rapid  course,  its  duration  rarely  ex- 
tending beyond  a  week.  It  ends  fatally  as  the  rule.  Life  is  destroyed 
by  apmea  in  some  cases  in  which  the  respiratory  function  is  notably  com- 
promised by  either  spasm  of  the  muscles  concerned  in  respiration  or  an 
extension  of  the  inflammation  to  the  medulla  oblongata.  If  the  latter 
occur,  dysphagia  is  likely  to  be  a  symptom.  In  either  case  death  is  pre- 
ceded by  intense  d}rspno3a,  which,  on  a  physical  examination  of  the  chest, 
is  found  not  to  proceed  from  any  adequate  pulmonary  or  cardiac  compli- 
cation. In  other  cases,  asthenia  predominates  in  the  mode  of  dying. 

The  indications  for  treatment  are  essentially  the  same  as  in  acute  cere- 
bral meningitis.  Considering  the  rapid  course  of  the  disease,  and  the 
danger  in  the  direction  of  apnoea,  bloodletting,  general  or  local,  or  both, 
may  be  employed,  if  contra-indicating  circumstances,  relating  to  the 
pulse,  the  quality  of  the  blood,  and  the  constitutional  strength,  are  not 
present.  Mercurialization  is  warrantable,  if  not  desirable.  If  employed, 
it  should  be  rapidly  induced  ;  and,  for  this  end,  inunction  may  be  added 
to  the  administration  of  calomel  at  short  intervals.  Ergot  and  belladonna 
are  supposed  by  Brown-Se'quard  and  others,  to  diminish  hypersemia,  by 
causing  contraction  of  the  small  arteries,  and,  in  this  way,  to  be  useful  in 
inflammatory  affections  within  the  spinal  canal.  When  the  symptoms 
denote  the  presence  of  the  products  of  inflammation,  the  vesication,  suc- 
cessively, of  different  sections  of  the  spine,  and  the  iodide  of  potassium 
in  large  doses  are  indicated.  Sustaining  treatment  is,  of  course,  indi- 
cated in  proportion  as  the  duration  of  the  disease  is  extended,  and  the 
symptoms  show  a  tendency  to  death  by  asthenia. 
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Chronic  spinal  meningitis  is  a  much  less  rare  affection  than  the  acute 
form  of  the  disease.  It  follows  from  this  fact,  in  connection  with  the 
fact  that  the  acute  affection  generally  ends  fatally  after  a  rapid  course, 
that  in  most  cases  of  the  chronic  affection  the  inflammation  from  the 
beginning  is  subacute.  In  the  chronic  affection  the  inflammation  rarely 
extends  over  the  whole  of  the  meninges  of  the  cord,  buc  it  is  limited  to  a 
circumscribed  space. 

The  symptoms  will  be  noticed,  in  the  next  chapter,  in  treating  of  para- 
plegia and  general  spinal  paralysis.  The  affection  is  chiefly  important 
in  that  pathological  connection.  The  treatment  having  reference  to  the 
meningeal  inflammation,  embraces  counter-irritation,  perhaps  mercuriali- 
zation,  and  the  iodide  of  potassium. 

Cerebro-Spinal  Meningitis. 

With  acute  inflammation  of  the  meninges  of  the  cord  is  almost  always 
associated  cerebral  meningitis.  The  affection  is  then  known  as  cerebro- 
spinal  meningitis.  As  a  sporadic  affection,  it  is  extremely  rare.  A  few 
cases  only  have  fallen  under  my  observation.1  It  occurs  chiefly  as  an 
epidemic.  Within  the  last  quarter  of  a  century,  epidemic  cerebro-spinal 
meningitis  has  prevailed,  at  different  periods,  in  various  parts  of  this 
country.  Within  and  prior  to  the  period  just  named,  epidemics  have  oc- 
curred repeatedly  in  Great  Bi'itain  and  on  the  continent  of  Europe.  Of 
late  years  this  affection  has  excited  attention  anew  in  this  country,  in 
consequence  of  its  reappearance  in  certain  districts  of  Pennsylvania,  New 
York,  and  other  parts  of  the  United  States.  It  has  been  lately  proposed 
to  call  the  affection  by  another  name,  to  wit,  spotted  fever.  This  name 
is  applied  by  some  writers  at  the  present  time  to  an  epidemic  affection 
which  appears  to  be  identical  with  that  generally  known  as  epidemic 
cerebro-spinal  meningitis.  For  reasons  which  will  be  stated  under  the 
head  of  the  pathological  character  of  the  affection,  it  seems  to  me  pre- 
ferable to  continue  to  use  the  latter  name.  The  name  spotted  fever  derives 
its  significance  from  the  occurrence  of  petechial  spots  in  a  certain  pro- 
portion of  cases.  It  was  applied,  in  this  country,  to  an  epidemic  affection 
which  prevailed  in  New  England  between  tlie  years  1807  and  1816  ;  and 
it  has  been  revived  under  the  belief  that  the  epidemic  disease  just  re- 
ferred to  was  the  same  as  that  prevailing  at  the  present  time. 

ANATOMICAL  CHARACTERS As  the  name  imports,  the  affection  is  char- 
acterized by  meningeal  inflammation  within  the  skull  and  spinal  canal. 
In  the  majority  of  cases,  ample  evidence  of  cerebro-spinal  meningitis  is 
afforded  by  the  appearances  after  death.  This  evidence  is  the  presence 
of  the  inflammatory  products,  lymph  or  pus.  The  exudation  in  some 
cases  is  abundant  and  extensive  ;  the  greater  part  of  the  surface  of  the 
brain  and  cord  has  been  found  covered  with  a  thick  layer  of  lymph, 
situated  chiefly  beneath  the  arachnoid  membrane,  and  extending  into 
the  sulci  between  the  convolutions.  In  other  cases,  the  exudation  is 
more  or  less  limited  as  regards  amount  and  extent.  When  limited,  it  is 
oftener  found  at  the  base  of  the  brain  than  upon  its  superior  and  lateral 
aspects.  It  is  found  especially  in  the  tract  of  the  vessels.  The  lower 
surface  of  the  cerebellum  is  apt  to  be  affected.  Covering  the  medulla  ob- 
longata,  the  lymph  or  purulent  matter  may  extend  over  the  whole  length 

1  For  an  analysis  of  48  cases  of  sporadic  cerebro-spinal  meningitis  vide  Patho- 
logie  Interne,  par  E.  Gintrac,  tome  septieme,  Paris,  1868. 
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of  the  cord  ;  or  a  section  only  of  the  cord,  more  or  less  in  extent,  may 
I'l-i M-nt  evidence  of  inflammation.  When  only  a  section  of  the  cord  is 
affected,  it  is  oftener  the  lower  than  the  upper  part,  but  the  reverse  is 
true  of  a  certain  proportion  of  cases.  The  vessels  of  the  pia  mater  and 
the  substance  of  the  brain  and  cord  are  congested.  Ames  noted  in  his 
autopsies  a  change  of  the  vesicular  neurine  to  a  pink  hue.1  Softening  of 
the  brain  and  cord  at  certain  points  is  observed.  A  puruloid  liquid  is 
sometimes  found  in  the  ventricles  and  within  the  arachnoid  cavity. 

These  appearances,  essentially  the  same  as  in  simple  acute  meningitis, 
differ  much  in  different  cases.  The  inflammatory  products,  lymph  or  pus, 
are  sometimes  wanting.  This  was  true  of  one  out  of  eleven  cases  ex- 
amined after  death  by  Ames.  In  a  single  autopsy  witnessed  by  Gerhard, 
there  were  no  products  of  inflammation  within  the  skull  or  spinal  canal. 
The  absence  of  lymph  and  pus  in  a  certain  proportion  of  cases  is  attested, 
according  to  Valleix,  by  all  European  observers.  In  these  cases,  the 
morbid  appearances  relating  to  the  nervous  centres  consist  of  more  or  less 
congestion  and  serous  effusion.  The  explanation  of  the  absence  of  exu- 
dation, in  at  least  a  part  of  the  cases  in  which  it  is  wanting,  is  to  be 
found  in  the  short  duration  of  the  disease,  death  sometimes  occurring 
within  a  few  hours.  In  some  cases,  during  the  prevalence  of  an  epidemic, 
the  morbid  appearances  denote  cerebral  meningitis  only,  the  meninges  of 
the  cord  presenting  no  evidence  of  inflammation. 

Morbid  changes  frequently  exist  in  other  parts  of  the  body.  Serous 
effusion,  and  sometimes  purulent  liquid,  are  found  in  the  pleural  and  peri- 
cardial  cavities,  in  the  joints,  and  in  the  tunica  vaginalis.  Spots  of 
ecchymosis  are  observed  upon  the  pericardium,  beneath  the  peritoneum, 
and  in  other  situations.  Peyer's  glands  and  the  follicles  of  Brunner  are 
abnormally  distinct,  but  not  enlarged  from  a  morbid  deposit,  or  ulcerated, 
as  in  typhoid  fever. 

An  analysis  of  the  blood  in  four  cases,  by  Ames,  showed  an  increase  of 
fibrin  from  3. (54  to  6.40  in  a  thousand  parts.  In  three  cases  the  red  cor- 
puscles were  diminished.  The  coagulation  of  the  blood  drawn  in  venesec- 
tion was  rapid,  the  color  was  unusually  bright,  and  of  37  cases  the  buffy 
coat  was  observed  in  only  four. 

CLINICAL  HISTORY. — The  characteristic  features  of  epidemic  cerebro- 
spinal  meningitis,  in  its  visitations  at  different  times  and  places,  are  re- 
markably distinctive.  In  some  cases  the  disease  commences  with  a  sudden 
attack,  the  patient  being  at  once  stricken  down  with  grave  symptoms,  but 
in  many  cases  the  access  is  more  or  less  gradual,  the  development  occupy- 
ing from  one  to  eleven  days.  Dr.  Githens,  who  has  reported  ninety -eight 
cases  in  the  American  Journal  of  Medical  Sciences,  July,  1867,  states  that 
the  disease  came  on  gradually,  with  about  a  week  of  prodromata.  Ceph- 
alalgia  is  the  most  frequent  precursor.  Chills  without  rigors  preceded 
in  28  of  64  cases  analyzed  by  Ames.  In  most  of  the  cases  reported  by 
Upham  there  was  chilliness,  but  not  a  pronounced  chill  at  the  onset.9  Other 
prodromes  are  nausea  and  vomiting,  pain  in  the  spine  (rachialgia),  pain  in 
the  limbs,  vertigo,  and  diarrhrea.  These  are  enumerated  in  the  order  of 
their  relative  frequency.  There  is  nothing  diagnostic  of  the  disease  in 
the  precursory  ailments.  Cephalalgia  is  usually  the  most  prominent 
symptom  when  the  disease  is  developed.  It  was  wanting  in  only  one  of 

1  New  Orleans  Mcd.  and  Snrg.  Journal.  1848. 

f  Epidemic  Cerrbro-Spinul  Meningitis,  in  the  Camps  in  and  around  Newborn,  in 
1862-63.     By  J.  Baxter  Upham,  M.  D.     Boston,  1863. 
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64  cases  analyzed  by  Ames.  The  pain  is  intense,  lancinating,  and  accom- 
panied with  a  sense  of  tension  ;  it  is  referred  either  to  the  frontal  region, 
the  occiput,  or  the  whole  head.  The  pain  persists  without  intermissions. 
It  is  increased  by  light,  sounds,  and  movements  of  the  body.  Pain  refer- 
able to  the  spine,  or  rachialgia,  is  generally  added  to  the  cephalalgia. 
The  pain  may  extend  over  the  whole  of  the  spine,  or  it  is  referred  to 
either  the  lumbar,  dorsal,  or  cervical  portion.  The  extent  and  situation 
of  the  spinal  pain  probably  correspond  with  the  extent  and  situation  of 
the  spinal  meningitis.  The  rachialgia  is  wanting,  if  the  disease  prove 
fatal  without  the  inflammation  extending  to  the  spinal  membranes.  The 
spinal  pain  is  not  always  increased  by  pressure  over  the  vertebral  column, 
but  notably  by  movements  of  the  body.  In  some  of  the  cases  observed 
by  Ames,  pressure  on  the  cervical  vertebrae  increased  the  pain  in  the  head, 
and  pressing  on  the  dorsal  vertebrae  caused  pain  in  the  epigastrium, 
sternum,  and  umbilical  region.  Pain  is  frequently  felt,  irrespective  of 
pressure  over  the  spine,  in  different  parts  of  the  body,  and  especially  in 
the  lower  extremities.  The  pain  in  other  situations  than  the  head  and 
spine  is  often  intense.  Hyperaesthesia  of  the  surface  of  the  body  is,  in 
certain  cases,  a  marked  symptom,  rendering  the  slightest  contact  a  source 
of  suffering.  Not  infrequently  vomiting  accompanies  the  cephalalgia  at 
the  outset  of  the  disease. 

Delirium  in  some  cases  quickly  supervenes,  but  in  other  cases  after  a 
variable  period.  Sooner  or  later  it  occurs  in  a  large  proportion  of  the 
cases  which  are  not  quickly  fatal.  It  was  noted  by  Ames  in  24  of  64 
cases,  and  by  Levy  in  42  of  60  cases.  It  varies  much  in  character  and 
intensity.  At  first  the  patient  simply  manifests  difficulty  in  collecting 
his  ideas,  but  after  a  time  he  either  remains  taciturn,  making  no  response 
to  questions,  or  he  replies  incoherently,  or  he  becomes  actively  delirious, 
shouting  and  struggling  against  restraint.  The  latter  form  of  delirium 
occurs  in  paroxysms,  the  patient  being  calm  at  intervals.  The  paroxysms 
of  delirium  occur  especially  at  night.  They  are  accompanied  by  halluci- 
nations, in  some  cases,  and  insane  delusions.  Occasionally  the  delirium 
is  hilarious.  The  mind  is  usually  desponding  and  apprehensive,  if  the 
intelligence  be  preserved.  Loquacity  and  erotic  desires  with  priapism 
were  observed  in  several  of  Upham's  cases.  Repeated  seminal  emissions 
occurred  in  a  case  which  came  under  my  observation.  In  a  certain  pro- 
portion of  cases,  the  patient  becomes  quickly  somnolent  and  falls  into 
coma,  which  may  be  of  temporary  duration,  or  continue  until  the  disease 
ends  fatally.  More  or  less  stupor,  frequently  amounting  to  coma,  occurred 
on  the  first  day  in  18  of  the  64  cases  analyzed  by  Ames.  The  vision  is 
rarely  lost ;  double  vision  sometimes  occurs ;  the  pupils  are  frequently 
dilated,  but  sometimes  contracted  ;  the  conjunctiva  is  often  injected  ;  tem- 
porary deafness  is  an  occasional  symptom.  In  one  of  the  cases  of  spora- 
dic cerebro-spinal  meningitis  which  I  have  observed,  lateral  and  vertical 
oscillation  of  the  eyeballs  was  a  notable  symptom.  The  coma  in  some  of 
the  cases  which  I  have  observed,  has  been  without  stertor,  and  resembled 
that  which  characterizes  certain  cases  of  hysteria.  The  patients  seemed 
to  be  in  a  quiet  sleep,  crying  out  if  any  attempt  were  made  to  alter  the 
position  of  the  body.  A  patient  in  one  case  had  remained  in  precisely 
the  same  position  for  48  hours,  and,  in  another  case,  for  three  days.  Mo- 
bility of  the  iris  may  remain,  although  the  patient  is  in  this  comatose  or 
deeply  somnolent  state. 

Important  symptoms  relate  to  the  muscles.  Tonic  contraction  of  the 
muscles  of  the  neck  and  back  is  of  frequent  occurrence,  giving  rise  to  re- 
traction of  the  head  and  opisthotonos  in  a  greater  or  less  degree.  This 
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was  observed  by  Levy  in  18  of  60  cases.  Trismus  occurred  in  17  of  these 
cases,  and  plcurosthotonos  in  2  cases.  Contraction  of  more  or  less  of  the 
muscles  of  the  extremities  was  noted  in  16  cases.  Of  the  98  cases  observed 
by  Githens,  marked  opisthotonos  occurred  in  17,  and  slight  contraction 
of  the  muscles  of  the  back  was  observed  in  38.  Muscular  pains,  usually 
seated  in  the  posterior  muscles  of  the  legs  and  thighs,  the  spinal  muscles 
and  those  of  the  neck,  existed  in  nearly  all  of  Githen's  cases.  Rigidity  of 
the  recti  muscles  was  observed  by  Ames  in  several  cases.  Tremor  of  the 
muscles  is  an  occasional  symptom.  Strabismus  occurred  in  9  of  the  64 
cases  analyzed  by  Ames.  In  the  cases  in  which  the  disease  is  protracted, 
subsultus  and  carphologia  are  frequent.  Convulsions  are  not  of  frequent 
occurrence  ;  of  the  cases  anatyzed  by  Ames,  they  were  observed  toward 
the  close  of  the  disease  in  3  cases,  and  at  the  beginning  in  one  case. 
Paralysis  is  also  infrequent ;  it  occurred  in  only  three  of  99  cases  observed 
by  Tourdes.  Incomplete  ptosis  on  one  side  occurred  in  one  of  the  cases 
analyzed  by  Ames,  and  incomplete  hemiplegia  in  another  case. 

Nausea  and  vomiting  are  more  or  less  prominent  throughout  the  dis- 
ease in  a  minority  of  cases ;  vomiting  was  noted  by  Ames  in  15  cases,  and 
nausea  without  vomiting  in  3  cases.  Constipation  is  the  rule.  Diarrhoea 
was  observed  by  Ames  in  only  one  case,  and  in  this  case  it  was  probably 
due  to  the  employment  of  tartar-emetic  given  for  a  pneumonic  complica- 
tion. The  appetite  is  generally  lost ;  however,  a  desire  for  food  was  ex- 
pressed in  8  cases  observed  by  Ames,  convalescence  not  being  near  at 
hand.  Of  Githen's  cases,  nausea  alone  existed  in  9,  and  vomiting,  to  a 
greater  or  less  extent,  in  40.  In  40  cases  the  stomach  was  perfectly  quiet. 
Constipation  existed  in  70  of  these  cases;  diarrhoea  in  13;  in  10  cases 
diarrhoaa  and  constipation  alternated,  and  in  13  cases  the  bowels  were 
regular.  The  tongue  presents  a  variety  of  morbid  appearances.  It  is 
frequently  large  and  flabby,  showing  indentations  made  by  the  pressure 
of  the  teeth.  It  becomes  coated,  and,  in  the  progress  of  the  disease,  dry 
and  dark.  The  teeth  and  lips  frequently  present  sordes. 

The  respirations  are  sometimes  suspirious.  They  are  usually  increased 
in  frequency  even  when  no  pulmonary  complication  exists.  Irregularity 
of  the  respirations  was  noted  in  cases  reported  by  Upham.  Stertor  is 
rare.  The  pulse  at  the  commencement  of  the  disease  is  generally  not  more 
frequent,  and  often  slower,  than  in  health.  Intermittency  of  the  pulse 
was  observed  in  some  of  Upham's  cases.  Tumultuous  action  of  the  heart 
was  observed  in  some  cases.  In  the  progress  of  the  disease  the  pulse  be- 
comes moderately  accelerated,  rarely  exceeding  100  per  minute,  until 
toward  a  fatal  termination,  when  it  is  frequent  and  small.  Softness  of  the 
pulse  is  stated  by  Ames  to  be  a  constant  feature.  Fluctuations  in  fre- 
quency at  different  periods  of  the  day  are  stated  to  be  a  striking  feature 
by  Tourdes  and  Ames.  Palpitations  are  occasionally  observed.  The 
quantity  of  urine  is  greater  than  in  health,  and  the  urates  are  deposited 
in  abundance.  In  a  fatal  case  among  those  which  I  have  observed  there 
was  hematuria,  the  hemorrhage  being  abundant,  and  not  occurring  in  any 
other  situation. 

The  temperature  of  the  skin  varies  in  different  cases  and  at  different 
periods  in  the  progress  of  the  disease.  At  the  beginning  the  temperature 
rarely  exceeds,  and  often  falls  below,  that  of  health.  Notable  heat  of  the 
surface  is  very  rarely  observed  :  the  thermometer  in  the  axilla,  however, 
shows  the  heat  of  the  body  to  be  more  or  less  raised.  Thermometric  ex- 
aminations were  made  by  Githens  in  44  cases  at  6  A.  M.,  at  12  M.,  and 
at  6  P.  M.,  daily,  with  the  following  results:  The  maximum  of  increase 
was  105°  Fahr. ;  in  only  two  cases  was  this  height  reached.  The  maxi- 
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mum  in  15  cases  was  between  104°  and  105°  ;  in  7  cases  between  102° 
and  103°  ;  in  6  cases  between  101°  and  102°  ;  and  in  two  cases  it  was 
below  100°.  The  difference  between  the  morning  and  evening  tempera- 
ture was  less  than  in  most  of  the  essential  fevers.  "  A  rapid  fall  was  the 
sure  precursor  of  collapse."  As  regards  dryness  and  moisture,  cases  vary 
on  different  days  and  at  different  periods  of  the  same  day.  Sweating  ap- 
pears to  be  a  rare  event,  except  in  some  cases  shortly  before  death.  The 
skin  was  moist  and  hot  in  most  of  Upham's  cases.  The  face  was  suffused 
and  often  of  a  dusky  hue. 

Petechial  spots,  which  have  of  late  especially  excited  attention,  are  fre- 
quently observed,  but  they  are  by  no  means  constant.  They  appear  to  be 
of  more  frequent  occurrence  in  some  epidemics  than  in  others.  They  vary 
in  size  from  that  of  a  pin's  head  to  spaces  a  quarter  of  an  inch  in  breadth 
or  even  larger.  They  are  evidently  due  to  an  extravasation  of  hematin, 
in  other  words,  they  are  ecchymoses  such  as  occur  in  scorbutus,  purpura, 
in  some  cases  of  continued  fever,  and  occasionally  in  various  affections. 
They  are  hardly  entitled  to  be  called  an  eruption.  According  to  Tourdes, 
a  rose-colored  papular  eruption,  resembling  that  of  typhoid  fever,  is  occa- 
sionally observed.  The  same  observer  has  noticed  herpes  labialis  in  one- 
third  of  his  cases.  Ames  observed  this  eruption  in  only  3  cases.  Urti- 
caria, erythema,  and  bullse  have  been  observed,  but  their  occurrence  is 
evidently  accidental ;  that  is,  they  do  not  belong  to  the  clinical  history  of 
the  disease.  In  one  of  the  cases  which  I  have  observed,  sudaniina  were 
abundant. 

A  survey  of  the  clinical  history  of  this  affection,  exclusive  of  the  cases 
in  which  death  quickly  ensues  in  apoplectic  coma,  shows  a  correspondence 
with  the  symptoms  of  acute  cerebral  meningitis,  and  the  addition  of  the 
phenomena  due  to  an  extension  of  the  inflammation  to  the  meninges  of 
the  spinal  cord.  The  duration  of  the -disease  is  very  variable.  Of  fatal 
cases,  the  minimum  duration  is  stated  by  Tourdes  to  be  twenty  hours. 
Ames  states  the  minimum  to  be  fifteen  hours.  The  maximum  duration  in 
fatal  cases  is  stated  by  Tourdes  to  be  100  days,  and  b}^  Ames  over  forty 
days.  Of  the  cases  analyzed  by  Ames,  16  terminated  fatally  on  the  sec- 
ond or  third,  and  19  on  the  fourth  day.  Of  160  cases  analyzed  by  Dr.  S. 
B.  Hunt,  12,  or  one  in  13,  died  within  the  first  twenty-four  hours  ;  92,  or 
more  than  half,  died  before  the  close  of  the  fifth  day;  14,  or  one  in  11, 
died  before  the  close  of  the  tenth  day ;  4,  or  one  in  40,  before  the  close  of 
the  fifteenth  day,  and  18  survived  for  various  periods  thereafter.1  In 
Upham's  cases  the  duration  varied  from  thirty-six  hours  to  six  weeks. 
Thus,  in  the  majority  of  fatal  cases,  the  disease  runs  a  rapid  course,  end- 
ing prior  to  the  fifth  day.  In  cases  which  end  in  recovery,  the  convales- 
cence is  generally  tedious,  and  the  patient  is  apt  to  remain  for  a  long 
period  in  feeble  health.  Relapses  have  not  been  observed. 

It  is  not  easy  to  divide  the  career  of  the  disease  into  well-marked  stages. 
And  the  arrangement  of  cases  into  different  classes,  such  as  inflammatory, 
congestive,  malignant,  etc.,  does  not  seem  to  me  to  be  attended  with  any 
practical  advantage.  Remissions  are  stated  to  occur  by  different  observ- 
ers, especially  by  Ames.  They  vary  as  regards  the  time  of  their  occur- 
rence, their  duration,  and  the  degree  of  amelioration  of  the  symptoms. 
Not  infrequently  the  improvement  for  a  few  hours,  and  sometimes  for  a 
day  or  so,  is  so  marked  as  to  give  encouragement  to  hope  that  convales- 
cence is  about  to  take  place.  These  remissions  are  most  apt  to  occur  on 

1  Article  by  Dr.  Hunt  in  the  medical  volume  of  the  Sanitary  Memoirs  of  the 
War. 
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the  second  or  third  day.  In  a  case  which  I  saw  with  Dr.  O.  White,  of 
this  city,  the  temperature  and  pulse  became  normal,  the  intelligence  re- 
turned, and  for  twenty  hours  the  patient  seemed  convalescent ;  the  symp- 
toms, however,  returned  and  the  case  ended  fatally. 

PATHOLOGICAL  CHARACTER. — The  name  of  this  disease  implies  the  oc- 
currence of  inflammation  of  the  cerebral  and  spinal  meninges ;  but  it  is 
not  to  be  interred  that  the  disease  is  purely  local.  Inflammation  of  the 
parts  just  named  is  doubtless  a  local  manifestation,  or  an  effect,  of  an 
underlying,  general  morbid  condition.  This  statement  will  apply  to  all 
epidemic  diseases  characterized  by  local  affections,  and,  also,  to  not  a  few 
sporadic  diseases  which  are  nosologically  considered  as  local.  Moreover, 
the  existence  of  an  underlying,  general  morbid  condition  is  declared  by 
the  occurrence,  in  a  certain  proportion  of  cases,  of  local  imflammation  in 
other  situations  than  within  the  head  and  spinal  canal.  It  is  in  vain  to 
inquire,  in  what  consists  this  general  morbid  condition ;  but  we  are  not 
more  ignorant  of  the  essential  pathological  character  of  this  than  of  most 
other  diseases  which  belong  in  the  same  category.  A  morbid  condition 
of  the  blood  is  probable,  and,  in  view  of  the  disease  being  an  epidemic,  it 
is  reasonable  to  conclude  that  the  morbid  condition  of  the  blood  is  of  a 
toxical  character. 

Some  writers  are  of  opinion  that  the  disease  belongs  more  properly  in 
the  class  of  fevers  than  among  the  affections  of  the  nervous  system.  Bou- 
din,  in  1849,  proposed  to  call  the  disease  cerebro-spinal  typhus.  Dr.  W. 
H.  Draper  has  ingeniously  advocated  its  identity  with  typhus.1  This  view 
of  its  pathological  character  does  not  seem  to  me  to  be  tenable.  The  ana- 
tomical characters  of  cerebro-spinal  meningitis  are  exceedingly  rare  in 
cases  of  typhus ;  as  regards  clinical  history,  the  points  of  contrast  with 
typhus  are  more  numerous  and  striking  than  those  of  resemblance  ;  and 
facts  are  opposed  to  the  supposition  of  community  as  regards  causation. 
The  distinctive  features  of  the  disease  relate  to  the  nervous  system,  and 
in  a  large  proportion  of  cases  the  symptomatic  phenomena  are  due  to  in- 
flammation of  the  meninges  of  the  brain  and  spinal  cord ;  hence,  in  the 
existing  state  of  our  knowledge,  it  has  seemed  to  me  most  convenient  and 
appropriate  to  continue  to  use  the  name  cerebro-spinal  meningitis,  and  t  > 
consider  it  in  the  section  of  this  work  devoted  to  diseases  affecting  the 
nervous  system. 

CAUSATION. — The  prevalence  of  the  disease  as  an  epidemic  implies  the 
existence  of  a  special  cause.  With  respect  to  the  source  of  the  special 
cause,  and  the  circumstances  concerned  in  its  production,  we  have  no  posi- 
tive knowledge.  Nearly  all  who  have  observed  the  disease  concur  in  the 
belief  that  it  is  not  propagated  by  contagion  or  infection.  This  suffices 
to  establish  its  non-identity  with  typhus,  for  the  latter  is  undoubtedly  com- 
municable from  one  person  to  another.  Moreover,  epidemic  cerebral-spi- 
nal meningitis  is  developed  in  rural  districts  where  typhus  is  never  gene- 
rated. Nor  is  the  cause  identical  with  that  which  gives  rise  to  periodical 
fevers,  for  the  disease;  has  prevailed  where  intermittent  and  remittent 
fevers  are  never  produced.  It  may  be,  however,  that,  in  so-called  mias- 
matic districts,  the  special  cause  ma}'  be  combined  with  that  giving  rise 
to  periodical  fevers,  and,  hence,  the  phenomena  of  the  latter  may  be  asso- 
ciated with  those  belonging  to  cerebro-spinal  meningitis. 

In  France,  the  disease  has  been  observed  to  prevail  especially  among 

1  Bulletin  of  the  New  York  Academy  of  Medicine,  April,  1864. 
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soldiers,  and  more  particularly  among  new  recruits.  Recently,  in  this 
country,  it  has  prevailed  among  troops  stationed  at  several  different 
points.  It  attacks  persons  in  all  conditions,  and  at  all  periods  of  life, 
infants  are  not  exempt,  but  the  liability  is  increased  after  seven  years  of 
age.  In  a  series  of  cases  the  larger  number  are  between  the  ages  of  20 
and  30  years.  Epidemics  have  been  observed  in  all  climates,  and  in  all 
seasons  of  the  year.  Of  the  persons  attacked  the  larger  proportion  are 
males.  The  difference,  however,  is  not  great.  The  statistics  of  Sander- 
son, cited  by  Hunt,  show  164  cases  among  males,  and  154  among  females. 

Epidemics  occur  much  oftener  in  the  winter  and  spring  than  during 
the  summer  months.  Of  the  epidemics  which  have  occurred  in  this 
country  nearly  all  were  in  the  spring  and  winter  months.  Of  52  epidemics 
in  Europe,  analyzed  with  reference  to  this  point  by  Dr.  John  Simon,  10 
were  in  August  and  September  ;  24  were  in  October  and  November;  46 
were  in  December  and  January  ;  48  were  in  February  and  March ;  30 
were  in  April  and  May,  and  24  were  in  June  and  July.  The  disease,  as 
stated  by  Hunt,  who  cites  the  foregoing  statistics,  "  has  its  favorite  habi- 
tat in  prisons  and  barracks."  "  The  four  or  five  years  following  1  ^37  it 
invaded  nearly  all  the  crowded  barracks  in  France.  It  has  appeared  fre- 
quently among  the  galley  slaves  of  Toulon." 

Auxiliary  causes  which  may  give  rise  to  the  disease  by  co-operating 
with  the  special  cause  remain  to  be  ascertained. 

DIAGNOSIS. — Difficulty  in  making  the  diagnosis  of  cerebro-spinal  men- 
ingitis relates  chiefly  to  sporadic  cases,  to  cases  of  an  unusually  mild 
character,  or  to  the  cases  which  occur  at  the  commencement  of  an  epi- 
demic. Exclusive  of  mild  cases,  the  diagnostic  features  are  striking  and 
distinctive. 

The  disease  should  never  be  confounded  with  typhoid  fever.  The  sud- 
denness of  the  attack  in  many  cases,  the  absence  of  febrile  movement  at 
the  commencement,  the  pulse  being  often  at  first  less  frequent  than  in 
health,  the  increase,  instead  of  diminution,  of  the  cephalalgia  as  the  dis- 
ease progresses,  and  the  occurrence  of  symptoms  denoting  inflammation 
of  the  meninges  of  the  brain  and  cord,  distinguish  it  alike  from  t}7phoid 
and  typhus  fever.  On  the  other  hand,  the  characteristic  abdominal 
symptoms  of  typhoid  fever  are  wanting,  viz.,  diarrhoea,  meteorism,  and 
iliac  tenderness.  Absence  of  the  latter  symptoms  does  not  exclude 
typhus ;  but  other  diagnostic  points  belonging  to  the  latter  disease  are 
wanting.  The  characteristic  eruption  of  typhus,  often  copious,  appearing 
on  the  third  or  fourth  day  after  taking  to  the  bed,  does  not  occur  in  cere- 
bro-spinal meningitis.  The  spots  of  eechyrnosis  on  which  the  name  spotted 
fever  is  based  cannot  be  confounded  with  the  eruption  of  typhus.  The 
dusky  hue  of  the  surface,  and  the  characteristic  physiognomy  of  typhus, 
are  wanting.  Tonic  contraction  of  the  muscles  of  the  neck  and  back, 
rachialgia,  convulsions,  and  furious  delirium,  which  occur  not  infrequently 
in  cases  of  cerebro-spinal  meningitis,  are  very  rare  in  cases  of  either 
typhoid  or  typhus  fever. 

In  the  cases  in  which  the  patient  falls  quickly  into  coma  and  dies  after 
the  lapse  of  a  few  hours,  the  affection  resembles,  in  this  fact,  a  paroxysm 
of  pernicious  intermittent  fever.  In  general,  however,  the  latter  does  not 
destroy  life  in  the  first  paroxysm,  and  the  occurrence  of  a  paroxysm  from 
which  the  patient  has  emerged,  suffices  to  establish  the  diagnosis.  It  is 
of  course  only  in  districts  in  which  periodical  fevers  exist,  that  the  prac- 
titioner is  called  upon  to  make  this  differential  diagnosis. 

The  occurrence  of  trisrnus  and  opisthotonos  may  suggest  tetanus.    But 
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in  tetanus  the  cerebral  symptoms  which  belong  to  cerebro-spinal  menin- 
gitis are  wanting.  Moreover,  tetanus,  in  other  than  tropical  climates,  is 
exceedingly  rare  save  as  a  traumatic  aflection,  and  never  prevails  anywhere 
as  an  epidemic. 

PROGNOSIS. — There  are  few  epidemic  diseases  so  destructive  to  life  as 
cerebro-spinal  meningitis.  In  the  epidemic  observed  by  Tourdcs,  the  pro- 
portion of  deaths  was  60  per  cent.  Ames  gives  the  same  proportion  of 
fatal  cases  in  the  epidemic  which  prevailed  in  Alabama  in  1848.  In  mi 
epidemic  observed  by  Lefevre,  four-fifths  died  at  the  commencement,  and 
two-thirds  toward  the  end  of  the  epidemic.  Of  366  cases  analyzed  by  Dr. 
S.  B.  Hunt,  the  deaths  were  243,  and  the  recoveries  123,  making  the  per- 
centage of  fatal  cases  TO.  Stille  states  that  ten  epidemics  between  1838 
and  1848  gave  an  average  mortality  of  70  per  cent.,  and  a  similar  number 
of  epidemics  between  1855  and  1865  gave  an  average  of  about  36  per  cent. 
He  cites  these  statistics  as  showing  a  gradual  decline  of  power  in  the 
epidemic  cause.  All  observers  agree  as  respects  a  large  death-rate  in 
cases  of  this  disease.  The  prognosis  in  all  cases  in  which  severe  symp- 
toms occur — such  as  notable  delirium,  coma,  convulsions,  and  muscular 
contraction — is  exceedingly  grave.  The  disease  is  most  apt  to  prove  fatal 
in  infants,  and  in  persons  in  middle  and  advanced  life.  It  is  stated  that 
the  proportion  of  fatal  cases  is  greater  among  females  than  males. 

The  mode  of  dying,  in  the  cases  in  which  coma  and  death  take  place 
speedily,  may  be  by  apnoea,  but  in  the  majority  of  cases  it  is  chiefly  by 
asthenia.  Deafness  and  blindness  are  not  very  rare  sequels  of  this  dis- 
ease. In  the  large  majority  of  cases,  the  deafness  is  bilateral.  The  blind- 
ness may  be  in  both  eyes,  but  oftener  it  is  unilateral.  The  blindness  is 
due  to  purulent  choroiditis,  and  the  deafness  to  purulent  inflammation  of 
the  labyrinth  of  the  ear..1 

TREATMENT. — In  a  disease  of  so  severe  and  fatal  a  character,  it  might 
be  anticipated  that  varioiis  potent  therapeutical  measures  have  been  abun- 
dantly employed.  Bloodletting  has  been  largely  practised  without  favor- 
able results.  Indications  for  bloodletting,  derived  from  the  circulation,  as 
a  rule,  are  not  present ;  the  pulse  is  usually  deficient  in  force.  Still,  there 
may  be  cases  in  which  this  measure  is  of  great  utility.  At  an  early 
period,  if  there  be  considerable  febrile  movement,  and  a  pulse  denoting 
power  of  the  heart's  action,  it  is  admissible,  if  not  demanded. 

Quinia,  in  large  doses,  has  been  frequently  employed.  Experience  has 
not  furnished  satisfactory  evidence  that  this  remedy  possesses  curative 
power  over  the  disease.  In  some  cases  of  reported  success  from  its  use, 
there  may  be  reason  to  suspect  that  pernicious  intermittent  fever  has  been 
mistaken  for  the  disease.  In  miasmatic  districts,  the  possibility  of  this 
error  in  diagnosis,  or  of  the  association  of  the  malarious  poison  with  the 
special  cause  of  the  disease,  may  render  the  employment  of  quinia  advi- 
sable, without  placing  reliance  on  it  as  a  curative  remedy  for  the  cerebro- 
spinal  meningitis. 

With  respect  to  opium  in  large  doses,  testimony  is  discrepant.  Chauf- 
fard,  Boudin,  and  others  affirm  that  this  remedy  exerts  a  favorable  influ- 
ence upon  the  disease,  and  reduces  the  rate  of  mortality.  Its  safety  and 
usefulness  by  way  of  palliation  is  stated  by  Ames  and  others  who  do  not 
attach  to  it  a  curative  power.  Prof.  Stille',  who  studied  about  one  hun- 
dred and  twenty  cases  in  the  Philadelphia  Hospital,  during  the  winter  of 

1  Vide  Article  by  Dr.  H.  Knapp  in  the  N.  Y.  Medical  Record,  Aug.  15, 1873. 
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1867,  states  that  he  was  in  the  habit  of  giving  one  grain  of  opium  every 
hour  in  severe,  and  every  two  hours  in  cases  of  moderate  gravity,  neither 
narcotism,  nor  any  approach  to  that  condition,  being  produced  in  any 
instance ;  and  under  the  influence  of  the  medicine,  the  pain  and  spasm 
subsided,  the  skin  grew  warmer,  the  pulse  became  fuller,  and  the  entire 
condition  was  generally  more  hopeful. 

Mercury,  tartar-emetic,  active  purgatives,  extensive  vesication  over  the 
nucha  and  back,  ice  applied  to  the  head  and  spine,  are  among  the  mea- 
sures which  have  been  more  or  less  largely  employed ;  but  it  is  difficult 
to  determine,  from  the  literature  of  the  subject,  their  agency,  respectively, 
for  good  or  harm.  In  the  recent  epidemic  visitations  in  this  country, 
practitioners  have  resorted  to  the  use  of  alcoholic  stimulants  freely,  but 
sufficient  facts  have  not,  as  yet,  been  communicated  to  warrant  a  judg- 
ment concerning  their  value. 

In  the  present  unsettled  state  of  opinions  and  practices  respecting  the 
treatment  of  this  disease,  the  most  judicious  course  for  the  practitioner 
is  not  to  adopt  any  plan  to  be  followed  indiscriminately,  but  to  employ 
different  therapeutical  measures  with  reference  to  the  indications  in  indi- 
vidual cases.  Bloodletting  may  be  employed  under  the  circumstances 
whicn  should  govern  the  use  of  this  measure  in  the  first  stage  of  simple 
acute  meningitis,  and  in  congestive  apoplexy.  Opium  may  be  tried,  and 
continued  or  not,  according  to  its  apparent  effects.  Mercury  is  advisable 
on  the  same  grounds  as  in  simple  acute  meningitis,  but  it  is  not  to  be 
relied  upon  sufficiently  to  take  the  place  of  other  measures.  Cold  is  to  be 
applied  to  the  head  and  back  when  grateful  to  the  patient,  and  not  fol- 
lowed by  an  aggravation  of  symptoms.  Vesication  of  the  neck  or  spine 
by  means  of  a  blister,  or  the  strong  aqua  ammonise  (the  latter,  from  its 
quickness  of  operation,  is  to  be  preferred),  may  be  employed,  except  in 
young  children,  and  it  may  be  repeated  if  it  appears  to  afford  relief. 
Revulsive  applications  to  the  extremities,  by  means  of  sinapisms  or 
stimulating  pediluvia,  are  always  admissible.  Active  purgation  is  of  ques- 
tionable propriety  after  the  bowels  have  been  freely  evacuated.  Finally, 
stimulants  are  indicated  whenever  the  symptoms  denote  failure  of  the 
vital  forces ;  and  they  are  urgently  indicated  in  proportion  as  the  ten- 
dency is  to  death  by  asthenia. 

Without  any  definite  knowledge  of  the  special  cause  of  epidemic  cere- 
bro-spinal  meningitis,  or  of  the  accessory  causes,  the  prophylaxis  will 
embrace  attention  to  all  sanitary  measures  relating  to  individuals  and  to 
public  health.  Prudence  dictates,  whenever  practicable,  removal  beyond 
the  sphere  of  the  epidemic  influence. 

Prior  to  the  revision  of  this  work  for  the  present  (fourth)  edition,  I 
had  had  no  opportunity  of  observing  epidemic  cerebro-spinal  meningitis. 
The  prevalence,  to  some  extent,  of  the  disease  in  New  York  and  its  vici- 
nity, in  the  spring  and  summer  of  1872,  enabled  me  to  see  a  considerable 
number  of  cases.  As  regards  the  treatment,  the  remedies  which  were 
generally  relied  upon,  and  which  were  considered  as  useful  by  the  phy- 
sicians with  whose  practice  I  became  acquainted  through  professional 
intercourse,  are  opium,  the  iodide  of  potassium,  and  the  bromides.  Some, 
in  whose  judgment  and  accurate  observation  I  have  confidence,  relied  chiefly 
on  opium.  They  who  relied,  measurably  or  chiefly,  on  the  iodide  of  potas- 
sium or  the  bromides,  generally  prescribed  these  remedies  in  large  doses. 
My  personal  observations  are  not,  as  yet,  sufficiently  extensive  to  war- 
rant any  positive  inferences  therefrom  in  respect  of  the  efficiency  of  thera- 
peutical measures. 
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Hydrocephalus.    Hydrorachis. 

The  term  hydrocephalus  has  been  loosely  applied  to  all  accumulations 
of  liquid,  in  different  situations,  within  the  cranium.  Meningitis,  with 
abundant  effusion,  has  been  called  acute  hydrocephalus.  The  term  should 
be  applied  exclusively  to  a  non-inflammatory  or  dropsical  effusion.  This 
may  take  place  within  the  arachnoid  cavity,  in  the  subarachnoid  space, 
and  in  the  ventricles.  It  occurs  most  frequently  in  the  two  latter  situa- 
tions. The  morbid  conditions  giving  rise  to  hydrocephalus  are  local. 
There  is  but  little  tendency  to  dropsical  effusion  within  the  cranium  in 
cases  of  general  dropsy.  It  occurs  as  a  congenital  affection,  or  in  early 
infancy,  leading,  in  some  cases,  to  an  enormous  enlargement  of  the  cra- 
nium, and  giving  rise  to  a  characteristic  deformity  of  the  head.  The 
reader  is  referred  to  works  on  morbid  anatomy,  or  on  the  diseases  of 
children,  for  an  account  of  this  affection. 

Exclusive  of  the  affection  thus  referred  to,  an  effusion  of  serum  takes 
place  as  a  result  of  wasting  or  atrophy  of  the  brain-substance,  called  by 
Rokitansky  effusion  "ex  vacuo."  Under  these  circumstances,  as  the 
effused  serum  riniply  fills  an  unoccupied  space,  the  brain  does  not  suffer 
from  compression.  The  supposition  that  serous  effusion  sometimes  occurs 
suddenly  in  sufficient  quantity  to  occasion  apoplexy  (serous  apoplexy) 
has  been  already  referred  to,  with  an  expression  of  doubt  as  to  its  cor- 
rectness. An  abundant  serous  effusion  is  an  important  element  in  certain 
cases  of  meningitis  in  children,  and  sometimes  in  adults.  The  exudation 
of  lymph  in  some  cases  is  very  small,  and  the  amount  of  effused  serum 
large ;  but  these  are  not,  properly,  cases  of  hydrocephalus.  Dropsical 
effusion  may  occur  as  an  element  of  various  structural  lesions  within  the 
skull,  and  in  these  cases  it  is  probably  due  to  obstruction  of  some  of  the 
intra-cranial  ressels. 

A  dropsical  accumulation  within  the  spinal  canal  is  called  Hydrorachis. 
In  cases  of  hydrocephalus  in  which  the  effused  liquid  is  contained  within 
the  arachnoid  cavity,  the  dropsical  accumulation  is  also,  of  course,  in  the 
spinal  canal.  Exclusive  of  these  cases,  under  the  head  of  hydrorachis, 
are  embraced  cases  of  congenital  deficiency  of  portions  of  the  vertebral 
column,  constituting  the  affection  commonly  known  as  spina  bifida.  This 
affection  belongs  among  the  diseases  of  children.  It  is  also  treated  of  in 
works  on  surgery.1  Much  importance  is  attached  by  some  writers  to 
pathological  conditions  relating  to  the  circulation  within  the  spinal  canal. 
It  is  probable  that  an  undue  accumulation  of  blood,  or  congestion,  and  an 
abnormal  deficiency  of  blood,  or  anaemia,  are  pathological  conditions 
which  are  more  or  less  important.  It  is.  however,  difficult,  with  our  pre- 
sent knowledge,  to  estimate,  with  anything  like  precision,  the  degree  of 
importance  belonging  to  these  conditions,  or  to  indicate  the  symptomatic 
phenomena  connected  with  them.  These  conditions  will  be  referred  to 
in  connection  with  paralysis. 

1  Vide  System  of  Surgery,  by  Gross. 
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CHAPTER   III. 

Cerebritis,  and  Abscess  of  the  Brain.  Structural  Lesions  within  the  Cranium.  Induration  or 
Sclerosis.  Non-Inflammatory  Softening  of  the  Brain.  Morbid  Growths  or  Tumors  within  the 
Cranium.  Psammona  of  the  Brain.  Hypertrophy  and  Atrophy  of  the  Brain.  Myelitis.  Struc- 
tural Lesions  within  the  Spinal  Canal. 

"INFLAMMATION  seated  in  the  substance  of  the  brain,  or  cerebritis,  and 
_L  various  structural  affections  situated  within  the  cranium,  are  the  topics 
which  will  occupy  the  first  part  of  this  chapter.  Afterward,  inflammation 
of  the  substance  of  the  spinal  cord,  or  myelitis,  and  structural  affections 
within  the  spinal  canal,  will  be  noticed.  For  full  details  respecting  these 
topics,  works  on  morbid  anatomy  must  be  consulted.  In  the  present 
state  of  our  knowledge,  it  is  hardly  practicable  to  treat  of  the  different 
cerebral  and  spinal  lesions  as  individual  affections.  In  a  clinical  point  of 
view,  we  are  situated  with  respect  to  these  as  formerly,  before  the  intro- 
duction of  physical  exploration,  physicians  were  situated  with  respect  to 
pulmonary  and  cardiac  lesions.  The  diagnostic  characters  belonging  to 
them  separately  are  imperfectly  ascertained.  Their  differential  diagnosis 
often  cannot  be  made  out  with  positiveness.  In  medical  practice,  the 
different  lesions  affecting  the  brain  and  spinal  cord  are  of  importance  as 
leading  to  impairment  and  disorder  of  the  mental  faculties,  and  to  para- 
lysis. The  latter  are  effects,  or  symptomatic  phenomena,  but,  with  our 
existing  knowledge,  it  is  convenient  to  consider  them  as  individual  affec- 
tions. My  plan,  therefore,  will  be  to  devote  a  limited  space  to  cerebritis 
and  myelitis,  and  to  notice  very  briefly  the  structural  affections  of  the 
brain  and  spinal  cord,  referring  to  them  under  the  head  of  paralysis,  and 
devoting  to  the  latter  a  more  extended  consideration. 

. 
Cerebritis,    Abscess  of  Brain. 

The  term  cerebritis  denotes  inflammation  of  the  substance  of  the  brain 
In  cerebral  meningitis,  the  inflammation  frequently,  if  not  generally,  ex- 
tends more  or  less  from  the  pia  mater  to  the  brain-substance.  In  this 
respect  meningitis  differs  from  other  serous  inflammations,  for  example 
pleuritis,  in  which  the  inflammation  involves  only  to  a  very  limited  extent, 
if  at  all,  the  parenchyma.  The  cerebritis  thus  induced  secondarily  to 
meningitis  is  more  or  less  diffused.  Cerebritis  is  also  incidental  to  tumors 
which  encroach  upon  the  brain,  and  to  extravasations  of  blood.  In  these 
cases,  the  inflammation  is  limited  to  the  portion  of  cerebral  substance 
surrounding  the  tumor  or  clot.  In  a  large  proportion  of  the  cases  in 
which  the  inflammation  is  circumscribed  and  gives  rise  to  abscess  of  the 
brain,  it  is  secondary  to  caries  of  the  cranial  bones,  generally  connected 
with  disease  of  the  internal  ear,  the  orbit,  or  nose.  It  is  oftener  a  result 
of  injury  of  the  head  than  of  any  other  cause.  As  a  primary  affection, 
it  is  much  rarer  than  has  heretofore  been  supposed.  In  a  large  proportion 
of  the  cases  which,  until  lately,  were  considered  to  exemplify  this  affection, 
the  morbid  condition  was  not  inflammatory,  but  softening  from  suspended 
nutrition  (necrobiosis),  attributable  to  either  thrombosis  or  embolism. 
The  knowledge  of  late  acquired  respecting  the  accidents  just  named  leads 
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to  the  conclusion  that  primary  cerebritis,  that  is,  exclusive  of  the  cases  in 
which  it  is  due  to  the  presence  of  a  clot  or  a  tumor,  or  when  it  follows 
caries  of  the  bones,  and  of  traumatic  cases,  is  exceedingly  infrequent.  The 
inflammatory  affection  of  the  brain  now  referred  to  is  that  leading  to 
either  softening  or  suppuration.  Induration  or  sclerosis  of  the  brain, 
which  is  generally  considered  as  resulting  from  chronic  inflammation,  will 
be  embraced  among  the  structural  lesions  to  which  a  portion  of  this  chapter 
will  be  devoted.  Circumscribed  cerebritis  is  either  limited  to  a  single 
space  greater  or  less  in  extent,  or  it  may  exist  in  more  than  one  situation. 
The  most  frequent  seat  is  in  the  white  portion  of  the  middle  cerebral 
lobes,  but  there  is  no  portion  of  the  brain  in  which  it  may  not  be  seated. 
Next  to  the  part  just  stated,  it  is  most  apt  to  occur  in  the  corpora  striata, 
the  thalami  optici,  the  pons  Varolii,  and  the  cerebellum. 

The  first  physical  change  in  the  inflamed  parts  after  hypersemia  is  a 
certain  amount  of  induration,  from  the  presence  of  exudation-matter. 
The  amount  is  small,  owing  to  the  fact  that  the  substance  of  the  brain 
contains  very  little  areolar  or  connective  tissue.  An  ulterior  effect  is 
softening,  and  from  this  effect  cerebritis  has  been  considered  under  the 
name  inflammatory  softening  of  the  brain.  The  softening  varies  in  de- 
gree, from  a  slight  diminution  of  consistency  to  pulpiness  or  complete 
diffidence.  The  best  test  of  a  slight  or  moderate  degree  of  softening  is 
the  effect  of  allowing  a  small  stream  of  water  to  fall  upon  the  part.  The 
softened  portion  is  reddened  by  blood  globules,  or  infiltrated  hematin. 
Hence,  inflammatory  softening  has  been  called  red  softening.  The  red 
coloration,  however,  is  not  distinctive  of  the  softening  from  inflammation  ; 
softening  from  necrobiosis  may,  also,  have  a  red  color  due  to  the  presence 
of  blood  or  hematin.  The  softened  portion  becomes  yellowish  or  3rellow- 
ish  brown  from  a  change  of  color  in  the  hematin,  such  as  occurs  after  a 
bruise  attended  with  an  extravasation  of  blood.  Examined  microsco- 
pically, when  the  softening  amounts  to  diflluence,  there  are  found  red 
globules,  leucocytes,  the  debris  of  the  elements  of  the  nervous  tissue, 
granular  matter  and  cells,  free  nuclei  and  fatty  granules.  Microscopical 
observers,  however,  admit  that  it  is  not  always  easy  to  differentiate  in- 
flammatory from  non-inflammatory  softening,  without  taking  into  account 
the  ante-mortem  history,  and  the  absence  of  appearances  in  the  vessels 
pointing  to  embolism  or  thrombosis.  If  the  cerebritis  be  seated  near  the 
surface  of  the  brain,  circumscribed  meningitis  may  occur,  as,  in  other 
situations,  circumscribed  inflammation  of  the  serous  investment  takes 
place  over  an  inflammation  originating  in  the  parenchyma  of  organs. 
Finally,  the  inflammation  may  be  suppurntive,  and  a  collection  of  pus 
mixed  with  liquefied  cerebral  tissue  constituting  abscess  of  the  brain. 
Surrounding  the  abscess  in  certain  cases  is  a  pseudo-membranous  cj-st, 
but  in  other  cases  the  walls  are  formed  by  the  cerebral  tissue,  or  the 
latter  is  infiltrated  with  the  pus.  In  the  majority  of  cases,  abscess  of  the 
brain  is  single,  but  sometimes  there  are  two  or  three  distinct  abscesses. 
The  pus  is  sometimes  fetid.  This  is  more  apt  to  be  the  case  when  the 
abscess  is  connected  with  caries  of  the  bones  of  the  ear  or  nose,  or  after 
fracture  of  the  skull. 

The  development  of  cerebritis  is  generally  preceded  by  local  sj-mp- 
toms,  namely,  pain  and  a  sense  of  fulness  in  the  head,  vertigo,  tinnitus, 
disturbances  of  vision,  unilateral  contractions  and  convulsive  movements 
of  the  muscles  of  the  limbs,  hesitancy  or  uncertainty  of  gait,  and  em- 
barrassment in  speech.  Febrile  movement  exists  when  the  inflammation 
is  developed.  The  pulse  is  more  or  less  accelerated,  and  the  axillary 
temperature  rises,  but  the  thermometer  rarely  shows  an  increase  of  heat 
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above  103°.  Vomiting  occurs  at  intervals;  the  bowels  are  constipated; 
cephalalgia  is  usually  more  or  less  marked,  although  it  may  be  wanting. 
Epileptilbrrn  convulsions  are  apt  to  occur.  These  symptoms  represent 


mental  dulness,  somnolency,  coma.  This  stage  may  be  of  brief  duration, 
or  life  may  be  prolonged  for  many  weeks  and  even  months,  death  being 
perhaps  caused  by  some  iutercurrent  affection.  I  shall  content  myself 
with  this  enumeration  of  the  more  prominent  events  entering  into  the 
clfnical  history.  The  symptomatology  of  cerebritis  calls  for  renewed 
study,  inasmuch  as,  until  within  a  very  late  period,  observers  have  not 
differentiated  cases  of  this  affection  from  those  of  non-inflammatory 
softening  following  embolism  and  thrombosis.1 

Coma,  in  connection  with  cerebritis,  is  sometimes  sudden,  and,  hence, 
authors  have  reckoned  this  disease  among  the  several  morbid  conditions 
giving  rise  to  apoplexy.  Doubtless,  in  some  of  the  cases  of  so-called 
apoplectic  cerebritis,  the  apoplectic  seizure  was  due  to  embolism.  Soft- 
ening from  inflammation,  however,  may  occasion  cerebral  hemorrhage 
taking  place  with  sufficient  rapidity  and  in  sufficient  amount  to  cause 
apoplexy.  Another  event  giving  rise  to  sudden  coma  and  death  is  the 
rupture  of  a  cerebral  abscess,  the  pus  being  discharged  into  one  of  the 
ventricles,  or  upon  the  surface  of  the  brain.  In  some  cases  of  cerebral 
abscess  connected  with  disease  of  the  internal  ear,  orbit,  or  nose,  the  pus 
from  the  abscess  is  discharged  externally  in  these  situations. 

Aphasia  may  be  caused  by  inflammatory  softening  or  abscess  of  the 
brain,  as  well  as  by  other  cerebral  lesions,  especially  when  the  seat  of  the 
morbid  changes  is  in  the  left  anterior  lobe  of  the  cerebrum,  near  the  island 
of  Reil.  (Vide  page  615). 

The  causation  of  circumscribed  cerebritis,  and  abscess  of  the  brain, 
exclusive  of  the  cases  in  which  it  is  connected  with  tumors  or  the  pre- 
sence of  a  clot,  and  of  the  cases  in  which  it  proceeds  from  injuries  of  the 
head  or  affections  of  the  bones  of  the  cranium,  is  obscure.  It  occurs 
oftener  in  persons  of  middle  or  advanced  age  than  in  young  subjects,  in 
this  respect  affording  a  contrast  to  meningitis.  It  is  observed  oftener 
when  the  constitution  is  impaired  by  antecedent  affections  than  in  healthy 
persons,  but  clinical  observation  has  not  established  relations  with  any 
particular  affections.  Suppurative  inflammation  here,  as  in  other  organs, 
may  be  incident  to  pyaemia.  In  cases  of  pyremic  cerebral  abscess, 
numerous  small  collections,  the  size  varying  from  that  of  a  pin's  head 
to  a  hazelnut,  may  be  found  in  different  parts  of  the  brain. 

The  diagnosis  involves  the  exclusion  of  embolism  and  thrombosis, 
acute  cerebral  meningitis,  cerebral  hemorrhage,  and  tumor  of  the  brain. 
The  existence  of  prodromes  pointing  to  some  affection  within  the  skull 
will  seem  to  exclude  embolism  and  thrombosis,  these  accidents  occurring 
without  prodromic  symptoms.  They  are  also  excluded  by  the  presence 
of  symptoms  denoting  an  inflammatory  affection,  namely,  acceleration  of 
the  pulse  and  rise  of  temperature,  symptoms  not  belonging  to  embolism 
and  thrombosis.  Cerebral  meningitis  is  attended  by  more  intense  local 
symptoms — cephalalgia,  delirium,  etc. — and  it  gives  rise  to  greater  in- 
tensity of  fever,  together  with  other  evidence  of  general  disturbance. 
Moreover,  muscular  contractions  and  convulsive  movements  in  cerebritis 

1  For  a  tabulated  report  of  73  cases  of  the  abscess  of  the  brain,  vide  article  by 
Drs.  Gull  and  Button,  in  Reynolds'  System  of  Medicine,  Vol.  II.,  1868. 
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are  generally  unilateral,  whereas,  in  meningitis  they  are  bilateral.  Hemor- 
rhage into  the  substance  of  the  brain,  when  it  is  not  a  sequel  of  cere- 
britis,  occurs  without  prodromes,  and  the  symptoms  denoting  inflamma- 
tion around  the  clot  occur  several  days  after  the  apoplectic  seizure.  The 
differentiation  from  tumors  is  the  most  difficult.  If  the  cerebritis  pursue 
a  regular  course,  the  first  stage  well  marked,  continuing  for  a  week  or 
somewhat  longer,  and  the  symptoms  denoting  softening  or  suppuration 
following,  tumor  may  be  excluded.  The  course  of  cerebritis,  however,  is 
not  always  regular,  but  it  is  subject  to  great  variations.  Abscess  of  the 
brain  is  sometimes  notably  latent,  being  found  after  death  when  it  had 
not  been  suspected  during  life.  As  regards  the  differential  diagnosis  of 
abscess  and  tumor,  much  weight  belongs  to  the  following  points :  If  the 
cerebral  affection  be  connected  with  disease  of  the  internal  ear,  orbit,  or 
nose,  or  if  it  have  a  traumatic  cause,  it  is  abscess  rather  than  tumor.  If 
there  be  room  for  doubt,  the  probabilities  are  in  favor  of  tumor,  inasmuch 
as  abscess  is  much  more  infrequent  than  tumor. 

Cerebritis  leading  to  softening  or  suppuration,  ends  fatally,  sooner  or 
later.  Recovery,  under  these  circumstances,  is  perhaps  possible.  Cases 
have  been  reported  in  which  the  symptoms  and  progress  seemed  to  denote 
inflammatory  softening,  and  the  patients  recovered,  save  that  more  or  less 
paralysis  remained.  But  in  these  cases  there  is  always  room  for  doubt 
as  to  the  correctness  of  the  diagnosis.  It  is  by  no  means  improbable 
that  circumscribed  cerebritis  may  occur  and  end  in  recovery  without 
having  eventuated  in  notable  softening  or  suppuration ;  but,  in  such  cases, 
the  S3rmptoms  cannot  be  relied  upon  for  the  diagnosis. 

The  duration  in  fatal  cases  varies  greatly.  Of  109  cases  of  softening,  3 
died  within  twenty -four  hours  from  the  time  when  the  symptoms  denoted 
an  attack,  and,  in  the  majority  of  cases,  death  occurred  before  the  twelfth 
day.  In  only  16  cases  the  duration  was  longer  than  a  month.  This  list, 
however,  may  have  included  cases  of  softening  without  inflammation.1 
These  facts  suffice  to  show  that,  as  a  rule,  inflammatory  softening  runs  a 
rapid  course. 

A  few  words  will  embrace  all  that  is  to  be  said  with  reference  to  treat- 
ment. At  a  period  when  a  probable  diagnosis  may  be  made,  that  is,  after 
inflammation  has  eventuated  in  softening  or  suppuration,  the  possibility 
of  recovery  involves  sufficient  prolongation  of  life  for  the  absorption  of 
the  destroyed  cerebral  tissue  with  the  inflammatory  products  and  for  cica- 
trization. The  great  object,  then,  of  the  management,  is  the  prolongation 
of  life.  Keeping  in  view  this  object,  depletory  and  debilitating  measures 
are  likely  to  do  harm.  Mild  revulsives,  tonic  remedies,  a  nutritious  diet, 
repose  of  the  mental  faculties,  and  stimulants,  if  the  patient  be  in  danger 
from  depression  of  the  vital  powers,  should  constitute  the  treatment. 

STRUCTURAL  LESIONS  WITHIN  THE  CRANIUM. 

Under  this  heading  I  shall  consider,  briefly,  the  different  lesions  which 
are  liable  to  occur  within  the  cranium,  in  addition  to  those  incident  to  the 
cerebral  affections  which  have  been  considered. 

Induration  or  Sclerosis  of  the  Brain. 

This  structural  affection  corresponds  to  cirrhosis  of  the  liver  and  of  the 
kidnej's.  It  corresponds  to  affections  in  other  parts,  called  by  different 

'  Aitkcn,  op.  cit. 
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names,  such  as  scleroderma  of  the  skin,  pseudo-hypertrophy  of  the  mus- 
cles, etc.  Wherever  situated,  the  structure  affected  is  the  connective 
tissue.  The  essential  anatomical  condition  is  a  morbid  production 
(hyperplasia)  of  this  tissue.  The  underlying  pathological  condition  is 
supposed  to  be  a  chronic  inflammation.  Sclerosis  of  the  brain  is,  there- 
fore, characterized  by  a  hyperplasia  of  the  interstitial  nerve  cement,  the 
analogue  of  the  connective  tissue  in  other  situations,  called  by  Virchow 
the  neuroglia;  and  the  affection  is  supposed  to  be  a  form  of  chronic  cere- 
britis. 

In  rare  cases,  the  lesion  extends  over  an  entire  lobe,  or  even  over  an 
entire  hemisphere.  The  affection  is  then  called  diffuse  cerebral  sclerosis.1 
As  a  rule,  however,  it  occurs  in  isolated,  disseminated  portions  which  are 
more  or  less  numerous,  and  it  is  then  distinguished  as  multiple  sclerosis. 
The  indurated  or  sclerosed  nodules  vary  in  size  from  that  of  a  small  pea 
to  an  almond.  They  may  be  few,  so  that,  if  small,  they  are  liable  to  be 
overlooked,  or  the  number  may  be  great.  As  regards  their  number  and 
size,  different  cases  offer  great  variations.  They  are  found  in  the  white 
or  medullary  substances  of  the  brain,  very  rarely  existing  in  the  cortical  sub- 
stance. The  color  of  the  nodules  is  grayish-white,  and  in  densit}^  they  vary 
from  that  of  the  albumen  of  an  egg  boiled  hard,  to  a  leathery  consistence. 
Sections  under  the  microscope  have  a  fibrillated  appearance,  and  show 
fragments  of  nerve  fibres,  granular  masses,  nucleated  cells,  free  nuclei,  and 
frequently  amyloid  corpuscles.  These  appearances  denote  hyperplasia  of 
the  neuroglia  and  atrophy  of  the  nerve  structure,  the  latter,  doubtless, 
dependent  on  compression  by  the  former.  From  the  color,  the  lesion  has 
been  called  gray  degeneration.  The  nodules  may  be  found  in  any  and  in 
all  parts  of  the  medullary  substance  of  the  brain.  They  may  be  limited 
to  the  brain,  but  they  often  exist  in  both  the  brain  and  the  spinal  cord, 
occurring  primarily  and  predominating  sometimes  in  one  and  sometimes 
in  the  other  of  these  situations.  The  name  cerebro-spinal  sclerosis  ex- 
presses this  concurrence  of  the  affection  in  the  brain  and  cord. 

Symptomatic  effects  of  this  lesion  are  pretty  constantly  manifested  in 
the  mental  condition.  The  faculties  of  the  mind,  as  a  whole,  may  be  more 
or  less  enfeebled.  The  impairment  may  be  especially  apparent  in  failure 
of  the  memory.  Melancholy  and  a  morbid  emotional  impressibility  are 
the  prominent  mental  manifestations  in  some  cases.  Cephalalgia  and 
vertigo  enter  into  the  clinical  history.  Like  other  lesions  of  the  substance 
of  the  brain,  this  gives  rise  to  paralysis.  As  to  the  muscles  which  are 
affected  with  paralysis,  this  will  depend  on  the  situation,  the  size,  and  the 
number  of  the  sclerosed  or  indurated  nodules.  A  diagnostic  feature  is, 
the  paralysis  affects  different  muscles  successively,  not  simultaneously, 
and  in  an  irregular  manner.  This  is  explained  by  the  dissemination  of 
the  lesion  which  causes  the  paralysis,  and  by  the  successive  occurrence 
of  sclerosed  nodules.  Generally,  at  first,  the  paralysis  is  confined  to  cer- 
tain of  the  muscles  of  one  of  the  lower  limbs  ;  then,  certain  muscles  of  an 
upper  limb,  or  of  the  corresponding  member  on  the  opposite  side,  may 
become  affected.  The  paralysis  may  extend  to  the  muscles  of  the  trunk. 
Strabismus  may  occur.  There  may  be  facial  paralysis  on  one  or  both 
sides.  The  muscles  involved  in  speech  are  often  affected,  and  sometimes 
those  of  deglutition  and  respiration  become  implicated.  This  irregularity 
in  the  successive  paralytic  manifestations,  corresponding  to  the  multiple 
character  of  the  lesions,  is  highly  significant  of  the  affection.  The  cuta- 
neous sensibility  may  be  but  little,  or  not  at  all,  affected.  The  sense  of 

1  Vide  Hammond  on  Diseases  of  the  Nervous  System. 
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tact  may  be  diminished,  while  the  susceptibility  to  pain  is  preserved. 
Defective  vision,  sometimes  even  amaurosis,  and  deafness  are  occasional 
elt'ects.  Other  of  the  cranial  nerves,  exclusive  of  the  facial  already  re- 
ferred to,  may  be  involved.  Muscular  tremor  is  a  very  constant  symptom. 
It  precedes  and  accompanies  the  paralytic  effects.  It  is  manifested  with 
voluntary  movements,  and,  also,  irrespective  of  these,  especially  under  the 
influence  of  emotions  or  mental  excitement.  During  the  progress  of  the 
alfection,  convulsive  movements  and  spasms  sometimes  occur,  but  they 
are  rare.  Defective  co-ordinating  power  over  certain  muscles  (ataxia)  is 
sometimes  observed.  The  paralyzed  parts  are  susceptible  to  reflex  exci- 
tation, and  to  the  electrical  current ;  they  also  do  not  show  defect  of 
nutrition.  The  nutrition  of  the  body  may  be  well  maintained,  and  patients 
may  even  grow  fat.  The  attitude  of  the  patient  when  standing,  and  the 
manner  of  progression,  are  characteristic.  In  standing,  the  body  is  bent 
forward,  and,  instead  of  walking,  the  patient  has  a  jog-trot  gait.1  This 
symptom  is  called  festination.  Generally,  the  trotting  is  forward,  but 
sometimes  the  patient  moves  backward  for  several  steps  before  going  in  a 
forward  direction.  This  is  a  marked  symptom  in  a  case  under  my  obser- 
vation. 

The  duration  of  the  affection  is  long,  extending,  in  the  majority  of  cases, 
from  five  to  ten  years.  The  duration  may  exceed  considerably  the  latter 
period.  In  a  case  now  under  my  observation,  the  disease  has  existed 
already  sixteen  years.  Sooner  or  later  it  ends  fatally,  if  the  patient  be 
not  carried  off  by  some  intercurrent  affection. 

As  regards  treatment,  it  must,  in  the  first  place,  have  reference  to 
symptomatic  indications,  together  with  attention  to  the  general  health. 
In  the  second  place,  although  medication  will  not  effect  a  cure  nor  prevent 
a  fatal  ending,  certain  remedies  are  useful.  The  phosphide  of  zinc,  in  a 
case  under  my  observation  for  two  years,  the  patient  still  living,  has  been 
unmistakably  and  decidedly  beneficial.  Hammond  recommends  the  chlo- 
ride of  barium.  S.  Weir  Mitchell  has  given  the  bichloride  of  mercury 
with  advantage. 

Non-Inflammatory  Softening  of  the  Brain. 

Circumscribed  softening  of  the  brain,  exclusive  of  traumatic  cases,  and 
excluding  also  the  cases  in  which  it  is  secondary  to  an  antecedent  local 
affection  such  as  tumor,  hemorrhage,  and  caries  of  the  cranial  bones,  is, 
in  most  instances,  non-inflammatory.  Heretofore  it  was  mooted  whether 
softening  of  the  brain  substance  ever  occurs  independently  of  inflamma- 
tion. This  was  before  our  present  knowledge  of  thrombosis  and  embo- 
lism had  been  acquired.  It  seems  now  certain  that  circumscribed  soft- 
ening is  a  result  of  suspended  nutrition  from  an  arrest  of  the  circulation 
in  the  part  affected,  this  being  an  effect  of  arterial  obstruction  caused  by 
either  coagulation  in  the  vessel  at  the  site  of  the  obstruction  (thrombo- 
sis), or  infarction  from  a  plug  (embolus)  derived  from  the  heart  or  larger 
arteries.  The  softening  is  sometimes  called  atrophic ;  another  name  is 
yellow  softening,  and  it  is  also  called  softening  from  mortification,  or  ne- 
crobiosis.  The  softening  involves  a  fatty  degeneration  of  the  anatomical 
elements  of  the  part  affected.  It  is  oftener  seated  in  the  wrhite  than  in 
the  gray  cerebral  substance.  It  differs,  in  degree,  in  different  cases,  as 
well  as  in  extent ;  in  an  extreme  decree,  the  softened  brain-substance  has 
the  consistence  of  a  thick,  yellowish,  creamy  liquid.  Absence  of  a  red 

1   Hammond,  op.  cit. 
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coloration  has  been  considered  as  distinguishing  non-inflammatory  soft- 
ening, and,  hence,  in  addition  to  the  several  names  already  cited,  it  has 
been  called  white  softening.  As  already  stated  in  connection  with  cere- 
britis,  this  is  an  error ;  hematin  may  be  contained  in  softened  cerebral 
tissue  when  inflammation  has  not  been  involved,  and,  therefore,  the  same 
coloration  may  exist  as  in  inflammatory  softening.  In  differentiating, 
after  death,  the  two  kinds  of  softening,  namely,  the  inflammatory  and  non- 
inflammatory, the  evidence  afforded  by  the  microscope  is  essential  as 
showing,  in  the  former,  inflammatory  products — granular  fibrin,  and  leu- 
cocytes. 

Softening  gives  rise  to  more  or  less  impairment  of  the  mental  faculties, 
and  to  paralysis.  This  is  the  lesion  in  certain  cases  of  hemiplegia,  and  it 
will  be  referred  to  in  treating  of  that  form  of  paralysis.  Occurring  as  a 
result  of  thrombosis,  which  is  generally  an  effect  of  calcareous  degenera- 
tion of  the  cerebral  arteries,  the  patients  are  generally  aged,  and  the  para- 
lysis is  preceded  by  impairment  of  the  mental  faculties.  Following  em- 
bolism, the  paralysis  takes  place  suddenly  either  with,  or  without,  an 
apoplectic  seizure.  Softening  as  a  result  of  embolism  may  occur  at  any 
age,  and  this  is  a  point  of  importance  in  differentiating  apoplexy  and 
hemiplegia  from  extravasation  of  blood  into  the  cerebral  substance ;  the 
latter  rarely  occurs  prior  to  the  middle  period  of  life.  An  embolus  is 
most  apt  to  become  lodged  in  the  left  middle  cerebral  artery,  and,  hence, 
the  hemiplegia  affects  the  right  side.  The  existence  of  right  hemiplegia, 
therefore,  is  of  some  value  in  determining  the  lesion  under  present  notice. 
The  points  involved  in  the  differentiation,  during  life,  of  non-inflammatory 
softening  from  that  incident  to  cerebritis,  are  the  occurrence  of  hemiplegia, 
with  or  without  an  apoplectic  seizure,  or  impairment  of  the  mental  facul- 
ties, not  having  been  preceded  by  prodromes  referable  to  the  brain ;  the 
absence  of  fever  as  denoted  by  the  pulse  and  temperature.  Cerebral  symp- 
toms are  likely  to  precede  the  paralysis  which  is  an  effect  of  inflammatory 
softening,  and  the  inflammation  is  accompanied  by  more  or  less  accelera- 
tion of  the  pulse,  and  of  increase  of  heat  as  determined  by  the  thermometer. 

Non-inflammatory  softening,  as  well  as  other  lesions,  may  give  rise  to 
aphasia  (vide  page  614).  This  effect  renders  it  probable  that  the  situation 
of  the  lesion  is  in  the  left  anterior  cerebral  lobe,  near  the  Island  of  Reil. 

Tumors  within  the  Cranium. 

For  a  full  account  of  intra-cranial  tumors,  as  regards  their  classifica- 
tion, anatomical  appearances  and  relations,  histological  characters,  etc., 
the  reader  is  referred  to  works  which  treat  more  comprehensively  of  the 
diseases  of  the  venous  system,  or  to  treatises  on  morbid  anatomy  and  his- 
tology. This  section  will  embrace  only  a  brief  notice  of  the  different 
kinds  of  tumor  occurring  in  this  situation,  together  with  the  sympto- 
matology and  diagnosis.  The  nodules  which  are  found  in  cases  of  scle- 
rosis may,  with  propriety,  be  reckoned  as  tumors  of  the  brain ;  these, 
however,  have  been  considered  in  another  section  of  this  chapter. 

Tubercles  aggregated  and  fused,  forming  either  a  single  mass,  or  mas- 
ses more  or  less  numerous,  but  rarely  exceeding  20  in  number,  very  in- 
frequent in  children,  are  extremely  rare  in  adults.  If  in  a  single  mass, 
they  may  vary  in  size  from  that  of  a  filbert  to  a  hen's  egg.  As  a  rule,  the 
size  of  tuberculous  nodules  is  small  in  proportion  as  they  are  numerous. 
They  may  be  situated  in  either  the  cerebrum  or  the  cerebellum,  oftenerin 
the  latter.  They  may  be  cheesy  ns  regards  consistence, or  they  may  have 
become  diffluent.  A  collection  of  liquefied  tubercle  may  be  confounded 
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with  abscess  of  the  brain.  Carcinomatous  and  other  morbid  products 
which  have  undergone  the  cheesy  metamorphosis,  have  been  often  con- 
sidered to  be  tuberculous. 

Carcinomatous  tumors  are  less  infrequent  than  the  tuberculous.  The 
tumors  are  situated  in  the  cerebrum  oftener  than  in  the  cerebellum.  The 
three  varieties  of  cancer,  namely,  scirrhous,  medullary,  and  colloid,  are 
represented  in  different  cases.  In  general,  a  single  cancerous  tumor  only 
exists,  but  in  some  cases  there  are  several ;  and  in  these  cases  the  tumors 
are  usually  in  corresponding  situations  in  the  two  hemispheres.  If  multiple, 
cancer  is  generally  found  in  other  parts  of  the  body.  The  medullary  variety 
is  the  most  frequent.  The  tumors,  in  some  cases,  are  developed  within 
the  substance  of  the  brain,  and  in  other  cases  their  point  of  departure  is 
in  the  meninges,  more  especially  in  the  dura  mater.  They  may  originate 
without  the  cranial  cavity  in  the  neighboring  cavities,  more  especially  in 
the  orbit,  and  make  their  way  within  the  cranium ;  and,  on  the  other 
hand,  intra-cranial  cancerous  tumors  sometimes  extend  into  the  surround- 
ing cavities. 

Fibroid  or  fibro-plastic  tumors  are  among  those  developed  within  the 
cranium.  They  may  be  single  or  multiple,  and  they  sometimes  attain  to 
a  considerable  size.  Of  these  tumors,  called,  also,  glioma  and  sarcoma- 
tous  tumors,  a  certain  proportion,  according  to  Robin,  consist  of  a  morbid 
abundance  of  cells  which  this  observer  describes  as  found  in  health  in  the 
gray  substance,  and  which  he  calls  myeolocytes.  These  cells  exist  nor- 
mally in  the  gray  substance  of  the  cerebellum,  constituting  an  accessory 
anatomical  element.  The  tumors  are  produced  by  a  hypergenesis  of  these 
cells.  According  to  the  same  authority,  a  certain  proportion  of  the  so- 
called  fibro-plastic  tumors  are  epithelial,  and  each  of  these  two  kinds  of 
tumor  is  not  infrequently  mistaken  for  cancer.  According  to  Robin,  these 
tumors  form  the  majority  of  those  found  within  the  cranium,  and  also 
within  the  spinal  canal. 

A  species  of  tumor  consists  of  an  accumulation  of  cholesterin.  A  tumor 
composed  of  this  substance  may  attain  to  the  size  of  a  hen's  egg.  It  is 
called  cholesteatoma,  or,  sometimes,  pearly  tumor.  Hydatid  cysts  and 
cysticerci  form  other  rare  species  of  tumor.  These  are  either  connected 
with  the  meninges  or  situated  within  the  ventricles.  Osseous  growths,  or 
exostosis,  lipomatous,  enchodromatous,  and  those  called  gummatata,  or 
syphiloma,  are  to  be  included  among  the  intra-cranial  tumors.  The  cere- 
bral arteries  are  occasionally  the  seat  of  aneurism,  aside  from  those  dis- 
tinguished as  miliary.  Aneurismal  tumors  are  generally  connected  with 
arteries  at  the  base  of  the  brain,  the  basilar,  the  internal  carotid,  the  trunks 
which  form  the  circle  of  Willis,  and  the  middle  cerebral  artery.  Generally 
the  tumors  are  small,  but  they  sometimes  are  of  the  size  of  a  pullet's  egg.1 

The  different  tumoi's  produce  morbid  effects  by  pressure  on  the  brain, 
and  their  effects,  thus  produced,  other  things  being  equal,  are  proportion- 
ate to  the  size  of  the  tumor  and  the  rapidity  of  its  growth.  Special  morbid 
effects  depend  on  the  situation  of  the  tumor.  But  they  cause  additional 
injury  to  the  brain  either  by  exciting  circumscribed  cerebritis  and  thereby 
inducing  softening  of  the  brain-substance  surrounding  them,  or  by  inter- 
fering with  nutrition  and  thus  leading  to  non-inflammatory  softening ;  and 
.•is  a  result  of  the  softening,  hemorrhagic  extravasation  is  not  uncommon. 
These  morbid  effects  are  produced  alike  by  different  tumors ;  that  is  to 
say,  the  morbid  effects  have  no  relation  to  the  particular  kind  of  tumor. 

1  For  an  analysis  of  33  cases  of  intra-cranial  aneurism,  vide  article  by  Dr.  James 
II.  Hutcbinson,  in  the  Pennsylvania  Hospital  Reports,  vol.  ii.,  1869. 
42 
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Hence,  the  kind  of  tumor  in  any  case  cannot  be  determined  by  the  symp- 
toms which  it  occasions.  For  this  reason  the  several  tumors  are  consid- 
ered collectively,  instead  of  receiving  each  a  separate  consideration. 

Of  the  symptoms  which  accompany  tumors  within  the  skull,  cephalalgia 
is  usually  a  prominent  symptom.  The  pain  is  frequently  limited  to  a  cir- 
cumscribed space,  but  the  locality  may  not  correspond  to  the  site  of  the 
tumor.  The  pain,  however,  is  generally  on  the  side  of  the  head  corres- 
ponding to  the  situation  of  the  tumor ;  and  is  always  referred  to  the  occi- 
put if  the  tumor  be  situated  in  or  upon  the  cerebellum.  Other  cerebral 
symptoms  which  are  likely  to  be  present,  and  more  or  less  prominent,  are, 
vertigo  with  more  or  less  difficulty  in  preserving  an  equilibrium  in  walk- 
ing, momentary  loss  of  consciousness,  tinnitus  aurium,  the  feeling  of 
formication,  numbness  in  different  parts  of  the  bod}^,  and  scintillations, 
hyperaesthesia  of  the  surface  followed  by  a  blunted  general  sensibility, 
mental  irritability,  to  which  succeed  dulness  and  progessive  impairment 
of  the  faculties  of  the  mind ;  sometimes  active  delirium,  and,  frequently, 
epileptiform  convulsions.  Vomiting  may  be  a  prominent  symptom,  occur- 
ring irrespective  of  the  ingestion  of  food  and  drink,  and  not  accompanied 
with  symptoms  denoting  gastritis.  This  symptom  is  apt  to  be  prominent 
in  the  cases  in  which  cephalalgia  and  vertigo  are  unusually  marked. 

Paralysis,  more  or  less  extensive,  affecting  the  special  senses  and  volun- 
tary muscles,  occurs  sooner  or  later.  Hemiplegia,  generally  incomplete, 
is  the  most  frequent  form  of.  the  paralysis.  In  some  cases  the  two  sides 
are  successively  affected,  constituting  double  hemiplegia.  The  hemiplegia 
may  have  been  preceded  by  facial  paralysis,  and,  if  the  latter  do  not  pre- 
cede, it  may  either  accompany  or  follow  the  hemiplegia.  The  tumor  may 
be  so  situated  as  to  press  upon  certain  of  the  cranial  nerves  exterior  to 
the  brain ;  the  paralysis  of  the  parts  supplied  by  these  nerves  will  then  be 
on  the  same  side  as  the  tumor,  and  opposite  to  the  hemiplegia,  whereas, 
if  the  paralysis  be  due  to  pressure  of  the  tumor  within  the  substance  of 
the  brain,  the  cranial  nerves  affected  are  those  on  the  same  side  as  the 
hemiplegia,  and  the  side  opposite  to  the  hemisphere  in  which  the  tumor  is 
situated.  The  paralysis  may  be  limited  to  the  eighth  or  portio  dura  nerve, 
or  other  of  the  cranial  nerves  may  be  involved.  Loss  or  impairment  of 
vision  in  one  or  both  eyes  occurs  when  the  tumor  either  involves  destruc- 
tion of  the  optic  nerve  or  interrupts  its  function  by  pressure.  Paralysis 
of  sensation  on  one  side  of  the  face  results  from  similar  effects  upon  the 
fifth  nerve.  The  third  and  the  fourth  nerves  may  be  involved  ;  and  some- 
times, although  rarely,  the  paralysis  affects,  separately  or  collectively,  the 
sense  of  hearing,  of  smell,  and  of  taste. 

The  differences  in  different  cases,  as  regards  the  parts  affected  with 
paralysis,  of  course  depend  on  the  seat  of  tumors,  their  size,  and  the  direc- 
tion in  which  they  extend.  If  the  tumors  be  situated  within  one  of  the 
cerebral  hemispheres,  the  paralysis  will  be  likely  to  be  limited  to  hemi- 
plegia, with  perhaps  paralysis  of  the  facijil  muscles  on  one  side.  If  situ- 
ated at  the  anterior,  middle,  or  posterior  portion  of  the  base  of  the  brain, 
tumors  are  likely  to  give  rise  to  paralysis  of  the  several  cranial  nerves. 
With  reference  to  the  differential  diagnosis  of  tumors  and  inflammatory 
softening  or  other  lesions,  the  extension  of  the  paralysis  to  different  parts 
in  succession,  after  variable  intervals,  is  a  highly  significant  fact.  The 
paralysis  affecting  successively  parts  supplied  by  different  cranial  nerves  ; 
the  members,  in  some  cases,  becoming  affected  first  on  one  side  and  then 
on  the  other  side,  and  the  continued  increase  of  the  degree  of  the  paraly- 
sis of  different  parts,  point  with  significance  to  tumors,  because  such  a 
history  is  in  correspondence  with  their  continued  growth,  and  the  progres- 
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sively  increasing  amount  of  pressure  and  of  destruction  of  cerebral  sub- 
stance. Aphasia,  in  some  cases,  is  an  effect  of  tumors,  and  this  effect 
renders  it  probable  that  they  are  situated  in  the  left  anterior  cerebral  lobe. 
The  ophthalmoscope  is  useful  in  determining  the  existence  and  the  situa- 
tion of  intra-cranial  tumors.  Morbid  changes  in  the  optic  disks,  either 
congestive,  inflammatory  or  atrophic,  are  found  in  a  large  proportion  of 
cases,  even  although  the  vision  be  not  appreciably  affected.  For  details 
relating  to  this  source  of  diagnostic  information  the  reader  is  referred  to 
works  on  ophthalmoscopy. 

With  respect  to  determining  the  character  of  the  tumor  in  individual 
cases,  carcinoma  may  be  very  strongly  suspected  if  the  patient  be  of  mid- 
dle or  advanced  age,  if  cancer  be  hereditary,  or  if  it  exist  elsewhere.  The 
evidence  afforded  by  the  symptoms  of  a  rapid  growth  of  the  tumor  is  in 
favor  of  the  conclusion  that  it  is  carcinomatous.  The  tuberculous  char- 
acter of  the  tumor  is  to  be  inferred  from  the  existence  of  tuberculous  dis- 
ease in  the  lungs  and  other  organs,  and  from  the  youth  of  the  patient. 
Tumors  of  this  kind  rarely  occur  after  puberty  or  under  three  years  of 
age.  The  syphilitic  character  of  the  tumor  is  rendered  probable  by  the 
fact  that  the  patient  has  had  syphilis,  and  by  the  absence  of  evidence  of 
carcinoma  and  tubercle.  Aneurismal  tumors  rarely  occur  except  in  per- 
sons between  fifty  and  sixty  years  of  age.  There  are  no  circumstances  to 
be  cited  as  pointing  to  the  pathological  character  of  the  tumor  in  the  cases 
in  which  it  is  fibro-plastic  or  sarcomatous,  and  in  cases  of  cholesteotoma, 
cysticerci,  or  hydatids. 

As  regards  digestion,  nutrition,  and  the  functions  of  the  body  in  gene- 
ral, different  cases  differ.  Patients  may  retain  their  weight  and  an  aspect 
of  health  for  a  considerable  period  after  the  occurrence  of  paralysis  and 
other  symptoms  referable  to  the  brain.  In  other  cases,  more  or  less  im- 
pairment of  the  functions  of  assimilation,  leading  to  debility  and  emacia- 
tion, occurs  early.  The  general  condition  will  be  likely  to  deteriorate 
speedily  in  the  cases  in  which  the  tumor  is  either  carcinomatous  or  tuber- 
culous, other  parts  than  the  brain  being  the  seat  of  the  disease.  It  is  to 
be  added,  that  the  tumors  within  the  skull  may  remain  latent,  as  regards 
both  local  and  general  symptoms,  until  they  have  attained  to  a  consider- 
able size.  The  slowness  of  their  growth  favors  their  latency.  On  the  other 
hand,  local  morbid  conditions  incident  to  the  growth  of  the  tumors,  namely, 
inflammation  and  softening  of  the  surrounding  brain-substance,  conges- 
tions, circumscribed  meningitis,  and  extravasation  of  blood,  give  rise,  not 
only  to  paralysis  affecting  different  parts  in  succession  and  progressively 
increasing  in  degree,  but  to  exacerbations  of  pain  and  other  cerebral  symp- 
toms, varying  much  in  frequency  and  intensity  in  different  cases ;  to  som- 
nolency or  coma,  in  some  cases,  either  of  transient  duration,  or  lasting  for 
several  days,  and  occasionally  to  active  delirium. 

The  termination,  in  most  cases  of  tumor  within  the  skull,  is,  sooner  or 
later,  fatal,  the  duration  of  life  varying  much  in  different  cases,  according 
to  the  nature  of  the  tumor,  the  rapidity  of  its  growth,  and  the  incidental 
local  morbid  conditions ;  in  some  cases,  death  takes  place  after  a  few 
months,  and  in  other  cases  not  until  after  many  years.  An  exception  to 
this  statement  is  to  be  made  in  behalf  of  syphilitic  tumors.  These  are 
amenable  to  curative  treatment,  if  they  have  not  attained  to  much  size, 
and  have  not  led  to  damage  of  the  cerebral  substance  in  proximity  to 
them. 

The  indications  for  treatment  are  derived  from  the  symptoms,  and  relate 
chiefly  to  ]>:i Illative  measures.  In  the  progress  of  the  disease,  analeptic 
and  supporting  measures  are  indicated.  It  is  important  to  make  trial  of 
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anti-syphilitic  remedies,  especially  the  iodide  of  potassium,  if  there  be 
ground  for  suspecting  a  syphilitic  cachexia.  That  these  remedies  are  use- 
ful and  in  some  cases  effect  a  cure  when  the  history  and  symptoms  'point 
to  mtra-cranial  syphilitic  disease,  is  a  fact  which  the  practitioner  should 
bear  in  mind. 

Psammoma  of  Brain. — The  name  psammoma  denotes  a  tumor  charac- 
terized by  the  presence  of  lime-concretions,  together  with  other  morbid 
anatomic  elements.  I  use  the  name,  for  want  of  a  better  heading,  in  order 
to  introduce  an  account  of  a  case  which,  from  its  being  extremely  rare,  if 
not  unique,  and  in  view  of  the  striking  features  of  the  clinical  history,  is 
of  much  interest.  The  case  occurred  in  the  practice  of  Prof.  William  H. 
Thomson.  I  saw  the  patient  in  consultation.  The  brain  was  exhibited 
at  a  meeting  of  the  New  York  Pathological  Society,  June  12th,  1872. 

The  white'  substance  of  the  entire  brain,  more  especially  of  the  cerebel- 
lum, was  infiltrated  with  bodies  like  grains  of  sand,  generally  of  the  size 
of  a  pin's  head,  but  a  few  as  large  as  a  pea.  They  were  composed  of  the 
carbonate  and  phosphate  of  lime.  There  were  no  appearances  denoting 
meningitis,  except  that  the  arachnoid  membrane  of  the  superior  part  of 
the  cerebrum  was  slightly  opaque.  There  was  no  morbid  effusion  into 
the  ventricles.  The  arteries  were  not  atheromatous.  The  brain  was  nota- 
bly anaemic.  Other  organs  than  the  brain  were  not  examined. 

The  patient  was  a  merchant  aged  about  40  years.  Excepting  that  he 
was  subject  to  attacks  of  gout,  he  had  had  good  health  up  to  Dec.  1871. 
He  then  became  melancholic,  and  had  delusions,  fancying  that  he  was 
financially  ruined  and  that  he  had  committed  frauds.  These  passed  away 
in  about  a  month ;  he  was  afterward  taciturn,  and  the  mind  acted  slowly, 
but  he  gave  no  evidence  of  mental  derangement.  A  remarkable  feature 
of  the  case  was  a  tendency  to  extraordinary  movements,  and  positions  of 
the  body.  He  often  sat  in  bed  with  his  head  between  the  knees,  and  some- 
times with  his  knees  on  the  bed  and  his  head  on  the  floor.  When  not  in 
these  positions,  much  of  the  time  he  performed  saltatory  movements,  not 
infrequently  throwing  himself  out  of  bed,  so  that  constant  watching  to 
prevent  this  became  necessary.  Sometimes  he  performed  a  somersault 
on  the  bed.  These  movements  were  voluntary,  not  convulsive  or  auto- 
matic, and  there  was  no  apparent  want  of  co-ordinating  power.  He  never 
complained  of  pain  either  in  the  head  or  elsewhere.  He  ate  well,  and  the 
digestion  was  good,  until  near  the  end  of  life.  There  was  no  paralysis 
except  of  the  bladder.  The  urine  was  withdrawn  by  the  catheter  twice 
daily  for  five  months  ;  but,  toward  the  close  of  life,  he  recovered  the  ability 
to  expel  it  by  his  own  efforts.  Examinations  of  the  urine  for  the  evidence 
of  renal  disease  were  negative.  A  few  days  before  his  death  he  became 
comatose,  and  died  in  that  condition.  The  duration  of  his  illness  was 
about  six  months.1 

Hypertrophy  and  Atrophy  of  the  Brain. 

It  may  be  doubtful  if  true  hypertrophy  of  the  brain  occurs  ;  that  is,  an 
abnormal  increase  of  the  cells  and  fibres  which  compose  the  proper  cere- 
bral substance.  In  cases  of  so-called  hypertrophy,  the  increase  of  volume 
is  probably  caused  by  an  undue  development  of  the  interstitial  or  connec- 
tive tissue. 

Atrophy  is  a  more  definite  lesion.     It  affects  the  cerebrum,  the  cerebel- 

1  For  a  fuHer  report  of  this  case,  vide  New  York  Medical  Record,  No.  for  Aug. 
15,  1872. 
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linn  being  very  rarely  affected.  It  is  incident  to  old  age,  and  occurs  in 
prisons  bedridden  with  various  chronic  diseases.  It  maybe  due  to  a 
deficient  supply  of  blood  from  disease  of  the  vessels,  and,  thus  produced, 
may  be  limited  to  one  hemisphere.  It  may  proceed  from  an  arrest  of 
development  in  foetal  life,  and  is  then  called  cerebral  agenesis.  Serous 
effusion  sufficient  to  make  up  for  the  diminished  volume  of  the  brain  is 
found  in  cases  of  atrophy.  The  effusion  is  usually  within  the  subarachnoid 
space,  but  sometimes  in  the  ventricles.  The  effused  liquid,  under  these 
circumstances,  does  not  do  harm  by  pressure.  Congenital  hemiplegia 
may  depend  on  atrophy  of  the  hemisphere  opposite  to  the  paralyzed  side ; 
when  unilateral,  the  atrophy  is  oftenest  on  the  left  side.  Atrophy,  how- 
ever, is  connected  especially  with  deficiency  of  the  mental  powers,  or  im- 
becility. (Edema  of  the  cerebral  substance  is  a  pathological  condition 
incident  to  effusion  into  the  cavities,  the  effusion  penetrating  the  sub- 
stance by  imbibition. 

Myelitis. 

Inflammation  of  the  substance  of  the  spinal  cord  is  called  myelitis.  This 
affection  stands  in  the  same  relation  to  spinal  meningitis  as  cerebritis  to 
cerebral  meningitis.  As  in  the  latter  affection  the  inflammation  fre- 
quently, if  not  generally,  extends  more  or  less  from  the  meninges  to  the 
substance  of  the  brain,  so  spinal  meningitis  involves,  to  a  greater  or  less 
extent,  myelitis.  The  point  of  departure  of  the  inflammation  in  myelitis 
is  the  gray  substance  of  the  cord.  As  spinal  meningitis  may  involve,  as 
a  secondary  affection,  myelitis,  so  in  myelitis  the  inflammation  may  ex- 
tend to  the  membranes  in  immediate  relation  to  the  inflamed  portion  of 
the  cord ;  that  is,  meningitis  occurs  as  a  complication  of  myelitis.  If 
cases  ever  occur  in  which  an  inflammation,  having  its  point  of  departure 
in  either  the  substance  of  the  cord  or  the  investing  membrane,  is  limited 
exclusively  to  the  one  or  the  other,  they  are  certainly  very  rare  exceptions 
to  the  rule.  Therefore,  when  spinal  meningitis  and  myelitis  are  described 
as  different  affections,  it  is  to  be  understood  that,  generally,  in  the  former 
the  inflammation  begins  and  is  predominant  in  the  meninges,  whereas,  in 
the  latter,  the  inflammation  begins  and  is  predominant  in  the  cord. 

The  morbid  appearances  denoting  inflammation  of  the  cord  are  analo- 
gous to  those  in  cases  of  cerebritis.  With  hypereemia,  and  increased 
density  from  exudation-matter,  is  associated  softening.  The  softening, 
in  some  cases,  apparently  has  its  point  of  departure  on  the  superficies, 
and  extends  more  or  less  toward  the  centre ;  in  other  cases,  the  central 
gray  portion  is  the  primary  seat,  and  it  is  sometimes  limited  to  this  por- 
tion. In  either  situation  the  softening  very  rarely,  if  ever,  extends  con- 
tinuously over  the  whole  cord,  but  is  limited  either  to  a  single  segment, 
or  to  segments  which,  in  different  cases,  vary  in  number,  size,  and  situa- 
tion. The  degree  of  softening  varies.  The  coloration  differs  according 
to  the  presence  and  the  amount  of  either  oxtravasated  blood  or  infiltrated 
hematin,  and  the  changes  in  color  which  the  latter  undergoes.  For  a  time 
softened  portions  are  reddened  by  hematin ;  but  afterward  the  color  is 
brown  or  yellow,  and,  finally,  they  present  a  white  color.  The  microscope 
shows  disintegration,  to  a  greater  or  less  extent,  of  the  nervous  structure, 
granular  matter,  fatty  granules,  hyperplasia  of  the  connective  tissue,  the 
so-called  "  granular  bodies,"  and  sometimes  leucocytes,  or  pus  globules. 
Here,  as  in  cerebritis,  softening,  coloration  from  blood,  or  infiltrated 
hematin,  the  presence  of  fatty  grannies,  and  the  "granular  bodies,"  do 
not  constitute  adequate  evidence  of  inflammation.  To  constitute  such 
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evidence  there  must  be  present  inflammatory  products,  namely,  either 
exudation  matter  or  leucocytes.  Corroborative  evidence  of  myelitis  is 
afforded  by  coexisting  hyperaemia  and  the  appearances  which  denote 
spinal  meningitis  in  portions  of  the  meninges  corresponding  to  the  soft- 
ened segments.  If  no  inflammatory  products  be  found  on  microscopical 
examination,  softening  of  the  cord,  as  well  as  of  circumscribed  portions 
of  the  brain,  may  be  non-inflammatory,  that  is,  due  to  defective  nutrition 
or  necrobiosis. 

Excluding  cases  of  n^elitis  when  it  is  secondary  to  spinal  meningitis, 
and,  also,  when  it  is  of  traumatic  origin,  the  disease,  in  an  acute  form,  is 
extremely  rare.  Prolonged  exposure  to  cold,  as  in  sleeping  upon  the 
damp  ground,  has  produced  it.  The  adequateness  of  other  agencies  which 
have  been  supposed  to  be  causative,  such  as  muscular  efforts,  excessive 
coition,  and  exposure  to  a  high  temperature,  is  problematical. 

The  clinical  history  of  acute  myelitis  embraces  symptoms  which  belong 
alike  to  spinal  meningitis.  This  is  true  of  pain  referred  to  the  spine  and 
to  the  limbs,  to  paralysis  which  may  be  general  or  confined  to  the  lower 
limbs,  and  to  fever  as  denoted  especially  by  the  temperature  of  the  body. 
The  differential  points  which  distinguish  myelitis  are  the  following:  The 
pain  in  the  back  is  not  diffused,  but  localized  in  correspondence  with  the 
situation  and  number  of  the  segments  of  the  cord  in  which  the  inflamma- 
tion is  seated.  The  pain  in  the  back  is  less  intense  than  in  spinal  menin- 
gitis, and  it  is  excited  by  percussion  of  the  spine,  the  application  of  hot 
water  or  ice,  rather  than  by  movements  of  the  body,  hypersesthesia  of  the 
surface  is  more  rare,  and,  on  the  other  hand,  diminution  of  the  sense  of 
touch  and  of  pain  is  far  more  frequent.  Muscular  spasms  and  convul- 
sions are  less  frequent  and  less  marked.  When  these  symptoms  do  occur, 
they  proceed  from  the  coexisting  meningitis.  Paralysis  occurs  earlier, 
in  some  cases  within  a  few  hours,  and  it  is  greater  in  degree.  Its  extent 
depends  on  the  situation  of  the  inflamed  segments.  If  these  be  not  situa- 
ted above  the  lumbar  and  the  lower  dorsal  region,  the  paralysis  is  limited  to 
the  inferior  limbs  and  the  abdomen.  If  the  upper  dorsal  and  the  cervical 
region  be  affected,  the  paralysis  embraces  the  upper  limbs,  and  it  may 
embrace  the  muscles  concerned  in  respiration  and  'deglutition.  The  sphinc- 
ter muscles  of  the  bladder  and  anus  are  oftener  paralyzed.  Portions  of 
the  body  exposed  to  pressure  are  more  prone  to  become  gangrenous. 
Reflex  movements,  after  a  short  time,  cannot  be  excited,  and  the  electro- 
contractility  of  the  paralyzed  muscles  is  quickly  impaired  or  lost.  The 
urine  is  often  alkaline. 

Acute  inflammation  of  the  cord  is  in  most  cases  speedily  fatal.  The 
duration  of  the  disease,  in  fatal  cases,  depends  on  the  number,  the  situa- 
tion, and  the  size  of  the  segments  inflamed.  If  situated  in  the  cervico- 
occipital  sections,  life  may  be  quickly  destroyed  by  an  arrest  of  the  respi- 
ratory movements,  that  is,  by  apnoea.  In  other  cases,  the  mode  of  dying 
is  by  asthenia.  After  considerable  softening  has  taken  place,  it  is  not 
probable  that  the  disease  ever  ends  in  complete  recovery.  If,  however, 
the  inflammation  be  confined  to  a  segment  or  to  segments  in  the  lumbar 
portion  of  the  cord,  the  acute  may  end  in  a  chronic  affection  of  indefinite 
duration. 

The  therapeutical  indications  do  not  differ  materially  from  those  in 
cases  of  acute  spinal  meningitis. 

Chronic  myelitis,  in  some  rare  cases,  as  just  stated,  is  a  sequel  of  acute 
inflammation  of  the  cord.  In  these  cases  it  is  limited  to  a  segment,  or  to 
circumscrib'ed  portions  of  the  cord.  In  the  affected  segment  or  segments 
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there  is  softening.  This  inflammatory  softening  is  distinguished  from 
th:iL  which  is  non- inflammatory  by  the  presence  of  inflammatory  pro- 
ducts— granular  fibrin  and  leucocytes — by  hyperplasia  of  the  connective 
tissue  or  the  iieuroglia,  and  by  thickening  or  adhesions  of  the  spinal 
meniuges  at  the  situation  of  the  softening.  The  softening,  when  it  pro- 
ceeds from  inflammation  which  at  the  outset  was  subacute,  is  distin- 
guished by  the  same  appearances. 

Chronic  myelitis  gives  rise  to  paralysis  which  may  be  general,  that  is, 
affecting  both  the  upper  and  lower  limbs  (general  spinal  paralysis);  but, 
in  the  great  majority  of  cases,  the  paralysis  affects  the  two  lower  limbs 
(paraplegia).  These  forms  of  paralysis  are  considered  in  Chapters  V. 
and  VI. 

Another  morbid  condition  attributed  to  chronic  myelitis  is  induration, 
or  sclerosis.  This  will  be  presently  noticed  among  the  structural  lesions 
within  the  spinal  canal. 

The  therapeutical  indications  in  chronic  myelitis  are  essentially  the 
same  as  in  chronic  spinal  meningitis. 

Structural  Lesions  within  the  Spinal  Cord. 

Lesions  take  place  within  the  spinal  cord  corresponding  to  those  noticed 
in  this  chapter  as  taking  place  within  the  cranium,  namely,  induration  or 
sclerosis,  non-inflammatory  softening,  various  morbid  growths  or  tumors, 
and  atrophy. 

Induration  or  Sclerosis  of  Spinal  Cord — This  lesion  is  supposed  to 
proceed  from  chronic  inflammation,  and  to  consist  in  an  abnormal  pro- 
duction of  the  connective  tissue  or  neuroglia,  the  latter  involving  more  or 
less  atrophy  and  other  degenerative  changes  in  the  nervous  structure.  The 
obvious  morbid  alterations  are  notable  hardness  of  the  portion  or  portions 
affected  and  a  grayish  coloration.  An  infiltrated  viscid  liquid  escapes  on 
section.  The  meninges  are  often  adherent  at  the  affected  portions  of  the 
cord. 

The  sclerosis  may  be  limited  to  a  single  segment  of  the  cord.  It  is 
then  distinguished  as  circumscribed.  Existing  in  isolated  patches  more 
or  less  numerous  and  differing  in  size,  in  different  cases,  it  is  distinguished 
as  irregular,  diffused,  disseminated,  or  multiple  sclerosis.  On  the  other 
hand,  the  sclerosis  may  be  seated  exclusively  in  the  posterior  columns, 
each  column  being  generally,  although  not  invariably,  affected,  the  lesion 
extending  over  a  greater  or  less  space.  When  limited  in  extent  the 
lumbar  section  is  that  generally  affected.  Again,  the  lesion  may  be  seated 
exclusively  in  the  antero-lateral  portion  on  both  sides.  Sometimes,  how- 
ever, the  posterior  and  the  antero-lateral  portion  are  both  affected.  Scle- 
rosis of  the  spinal  cord  and  of  the  brain  are  not  infrequently  associated. 
The  lesion  of  the  cord  may  extend  from  the  superficies  a  limited  depth 
which  varies  in  different  cases,  or  it  may  embrace  the  whole  of  the  affected 
segment  or  segments.  At  an  advanced  stage,  the  obvious  appearances 
are  marked ;  but  at  an  early  period,  when  the  lesion  is  comparatively 
slight,  it  may  escape  observation  without  the  aid  of  the  microscope. 

Sclerosis  affecting  the  antero-lateral  portions  of  the  cord  is  one  of  the- 
morbid  conditions  giving  rise  to  general  paralysis  and  to  paraplegia.. 
This  is  intelligible  in  view  of  the  fact  that  these  portions  contain  the  fibre* 
which  transmit  volitions  to  the  muscles  of  the  extremities.  Affecting- 

o 

the  posterior  columns,  it  constitutes  the  anatomical  characteristic  of  the 
disease  known  as  locomotor  ataxia  which  will  be  treated  of  in  chapter 
V.  Portions  of  the  cord  adjacent  to  softened  segments  a»e  sometimes 


664      STRUCTURAL    LESIONS    WITHIN    THE    SPINAL    CORD. 

sclerosed,  these  two  conditions  attributable  to  chronic  inflammation, 
namely  softening  and  induration,  being  thus  combined. 

Non-inflammatory  Softening  of  the  Cord. — Softening  of  circumscribed 
portions  of  the  cord,  as  of  the  brain,  occurs  without  the  evidence,  afforded 
by  either  morbid  appearances  or  symptoms,  of  myelitis  having  existed. 
From  the  anatomical  characters,  independently  of  those  obtained  by  means 
of  the  microscope,  it  is  not  always  easy  to  determine  whether  the  softening 
be,  or  be  not,  inflammatory.  Thickening  or  adhesions  of  the  membranes 
corresponding  to  the  portion  or  portions  softened,  renders  the  existence 
of  myelitis  probable.  This  is  also  true  of  induration  or  sclerosis  of  the 
adjacent  structure.  The  proof  consists  of  the  presence  of  inflammatory 
products  within  the  softened  tissue,  namely,  granular  fibrin  and  leucocytes. 
It  is  a  rational  supposition  that  softening  of  portions  of  the  cord,  as  of 
the  brain,  proceeds  from  embolism  and  thrombosis.  Aside  from  this  sup- 
position nothing  positively  is  known  of  the  causation.  This,  like  the 
other  lesions  within  the  spinal  cord,  is  among  the  conditions  giving  rise 
to  general  spinal  paralysis  and  to  paraplegia. 

Tumors  within  the  Spinal  Canal. — The  different  tumors  which  occur 
within  the  cranium,  namely,  tuberculous,  carcinornatous,  fibroid,  hydatid, 
aneurismal,  etc.,  are  also  sometimes  found  within  the  spinal  canal.  All 
are,  however,  in  the  latter  situation  much  more  infrequent.  Osseous  or 
calcareous  plates  formed  on  the  visceral  portion  of  the  arachnoid  are  not 
very  uncommon.  All  are  embraced  among  the  morbid  conditions  giving 
rise  to  either  general  spinal  paralysis  or  to  paraplegia.  The  obstruction 
caused  by  pressure  on  the  cord  may  produce  paralysis ;  but,  in  addition, 
they  are  apt  to  give  rise  to  circumscribed  meningitis,  myelitis,  or  meningo- 
myelitis.  It  is  important  to  take  cognizance  of  the  fact  that  morbid 
growths  in  this  situation  may  be  of  syphilitic  origin.  These  alone  are 
notably  amenable  to  remedies.  There  is  but  little  ground  to  expect  that 
tumors,  other  than  those  due  to  syphilis,  will  be  removed  or  even  dimin- 
ished by  any  known  remedies. 

Atrophy  of  the  Spinal  Cord. — The  foregoing  lesions  within  the  spinal 
canal  lead  to  atrophy  of  the  cord  as  a  consequence  of  functional  disuse 
of  certain  of  its  fibres.  The  disused  fibres  become  attenuated  and  undergo 
fatty  degeneration,  as  a  result  of  suspension  of  their  functions.  This  is 
in  accordance  with  a  pathological  law  applicable  to  all  the  organs  and 
structures  of  the  body.  An  illustration  is  afforded  by  the  wasting  of  the 
muscles  and  the  degeneration  of  nerves  in  cases  of  paralysis.  A  lesion 
of  a  section  of  the  cord  leads  to  atrophy  of  the  antero-latei'al  columns,  or 
the  motor  fibres,  below,  and  of  the  posterior  columns,  or  sensory  fibres, 
above  the  seat  of  the  lesion.  A  lesion  confined  to  the  antero-lateral 
columns  leads  to  atrophy  limited  to  the  fibres  composing  these  columns 
below  and  not  above  ;  and  so  a  lesion  confined  to  the  posterior  columns 
leads  to  atrophy  limited  to  the  latter  alone.  In  other  words,  the  con- 
secutive or  secondary  atrophy  is  in  a  retrograde  direction  as  regards  the 
posterior,  and  in  an  onward  direction  as  regards  the  antero-lateral 
columns ;  and  it  affects  the  antero-lateral  and  posterior  columns,  singly 
or  combined,  according  as  the  lesion  is  either  limited  to  the  one  or  the 
other,  or  invades  both. 

Atrophy  of  the  cord  also  follows  cerebral  lesions  which  lead  to  func- 
tional disuse  of  the  fibres  entering  into  the  antero-lateral  or  posterior 
columns,  in  accordance  with  the  same  pathological  law  as  regards  the  limi- 
tation to  either  or  the  affection  of  both.  Inasmuch  as  cerebral  lesions 
occasion  paralysis  of  motion  vastly  oftener  than  of  sensation,  the  atrophy 
is  much  oftener  seated  in  the  antero-lateral  than  the  posterior  columns. 
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These  facts  respecting  atrophy  of  the  fibres  of  the  cord  also  apply  to 
the  sensory  and  motor  fibres  within  the  cranium. 

In  consequence  of  the  atrophy  being  greater  in  some  fibres  than  in 
others,  the  paralysis  resulting  from  lesions  within  the  cranium  and  spinal 
canal  is  apt  to  be  greater  in  certain  muscles  than  in  others  ;  hence,  one 
reason  for  the  distortions,  especially  of  the  wrists  and  fingers  in  certain 
cases  of  hemiplegia  and  general  spinal  paralysis. 

Jt  is  an  interesting  fact  that  morbid  changes  in  the  optic  nerves,  occur 
in  :i  number  of  cases  of  the  different  forms  of  disease  within  the  spinal 
canal  sufficient  to  show  a  pathological  connection.  The  changes  are 
atrophy,  and  the  appearances  denoting  chronic  neuritis.  They  occur 
after  a  considerable  duration  of  the  intra-spinal  affections.  For  a  dis- 
cussion of  different  opinions  as  to  the  nature  of  the  pathological  connec- 
tion, the  reader  is  referred  to  works  on  ophthalmology.1 
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term  paralysis,  in  general,  denotes  loss  or  impairment  of  the  power 
_l_  of  muscular  action.  The  term,  however,  embraces  absence  or  dimi- 
nution of  either  general  or  special  sensibility.  In  the  former  application 
it  is  distinguished  as  paralysis  of  motion,  or  motor  paralysis  ;  in  the  latter, 
as  paralysis  of  sensation,  or  sensory  paralysis.  The  latter,  however,  is 
expressed  by  other  names,  viz.,  anaesthesia  and  analgesia.  The  term 
akinesia  denotes  motor  paralysis. 

Motor  paralysis  relates  to  either  the  voluntary  or  involuntary  muscles. 
The  stomach,  intestines,  bladder,  and  heart  may  be  paralyzed.  A  para- 
lyzed condition  of  these  organs  respectively  has  been  considered  inci- 
dentally in  treating  of  their  diseases.  In  the  present  connection  the  forms 
of  motor  paralysis  to  be  considered  will  relate  chiefly  to  voluntary  power 
over  muscles.  Motion  and  sensation  are  affected  conjointly  in  certain 
cases  of  paralysis.  Such  cases  are  far  less  frequent  than  cases  in  which 
motion  is  alone  affected,  but  they  are  more  frequent  than  the  cases  in 
which  the  paralysis  affects  sensation  without  motion.  Cases  in  which 
sensation  is  alone  paralyzed,  exclusive  of  the  special  senses,  are  ex- 
tremely rare. 

Parylysis  may  be  complete  or  incomplete.  It  is  complete  when  there 
is  total  loss,  and  incomplete  when  there  is  more  or  less  diminution,  of 
either  motion  or  sensation.  The  paralysis  may  be  general,  partial,  or 
local.  It  is  general,  as  applied  to  motion,  when  the  poAver  of  volition 
over  the  greater  part  of  the  voluntary  muscles  is  lost  or  impaired.  Loss 
of  power  over  both  the  upper  and  lower  extremities  constitutes  general 

1  Vide  Albutt,  op.  cit. 
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paralysis.  The  paralysis,  however,  may  be  still  more  general.  A  medi- 
cal friend,  Prof.  Coventry,  related  to  me  a  case  which  came  under  his  ob- 
servation, in  which  power  was  lost  over  all  the  voluntary  muscles,  with 
the  exception  of  the  orbicularis  palpebrarum.  Such  a  case  exemplifies, 
in  a  striking  manner,  the  excito-rnotory  or  reflex  action  of  the  nervous 
system,  disconnected  from  volition ;  respiration,  deglutition,  digestion,  and 
all  the  functions  necessary  to  existence  going  on,  but,  so  far  as  voluntary 
manifestations  are  concerned,  the  patient  being  in  a  state  of  living  death. 

In  partial  paralysis,  a  limited  division  of  the  voluntary  muscles  is  af- 
fected. The  majority  of  the  cases  of  paralysis  belong  to  this  category. 
The  most  frequent  forms  of  partial  paralysis  are  hemiplegia  and  para- 
plegia. In  hemiplegia  the  paralysis  affects  the  power  over  the  muscles 
of  a  lateral  half  of  the  body.  In  paraplegia  the  paralysis  affects  the  power 
over  the  two  upper  or  lower  extremities,  almost  invariably  the  latter. 

A  paralysis  is  local  when  it  is  still  more  limited  as  regards  the  number 
of  muscles  affected.  Examples  are,  loss  or  impairment  of  power  over  the 
upper  eyelid,  or  ptosis ;  of  more  or  less  of  the  muscles  of  the  face  on  one 
side,  or  facial  paralysis  ;  of  the  muscles  of  the  forearm,  as  in  lead  para- 
lysis. A  paralysis  of  any  of  the  organs  supplied  with  muscular  structure 
not  under  the  control  of  volition  is  an  example  of  local  paralysis,  and 
also  a  paralysis  limited  to  any  one  of  the  special  senses. 

Paralysis  of  sensation  inay  embrace  the  two  kinds  of  sensibility,  viz., 
tactile  sensation  and  the  sense  of  pain,  or  it  ma}'  be  limited  to  the  latter. 
The  skin  and  the  mucous  membrane  of  the  mouth  and  other  outlets  are 
endowed  in  health  with  both  kinds  of  sensibility.  Now,  the  capacity  in 
these  structures  to  receive  painful  impressions  may  be  more  or  less  im- 
paired or  lost,  the  sensibility  as  regards  tact  remaining.  Paralysis  of 
the  sense  of  tact  is  called  anaesthesia,  and  paralysis  of  the  sense  of  pain 
analgesia.  Analgesia  may  exist  without  anaesthesia,  but,  whenever  the 
sense  of  tact  is  lost,  the  sense  of  pain  is  wanting.  The  loss  of  diminu- 
tion of  the  sense  of  pain  is  readily  determined  by  pinching  and  pricking 
the  part  or  parts  affected.  Loss  of  the  sense  of  tact  is  ascertained  by 
finding  that  touching  or  bringing  any  substance  into  contact  with  the 
affected  part  or  parts  causes  no  sensation.  To  determine  diminution  of 
the  sense  of  tact,  the  method  introduced  by  Weber  is  to  be  employed. 
This  consists  in  measuring  the  shortest  distance  at  which  two  points  of 
contact  are  felt.  An  instrument  devised  for  this  purpose  by  Sieveking, 
called  the  eesthesiometer,  may  be  used ;  but  the  common  compasses  used 
by  the  draughtsman  answer  perfectly  well.  The  further  removed  the  two 
points  of  contact  in  order  that  each  may  be  separately  felt,  the  more  the 
sensibility  to  tact  is  diminished  ;  or,  per  contra,  the  sense  of  tact  is  shown 
to  be  unaffected  if  the  patient  be  able  to  appreciate  two  points  of  contact 
approximated  as  closely  as  they  are  appreciable  in  health.  The  degree 
of  tact,  as  thus  measured,  differs  in  different  parts  of  the  cutaneous  sur- 
face in  healthy  persons.  The  deviation  from  health,  therefore,  is  to  be 
determined,  whenever  practicable,  l>y  a  comparison  of  corresponding  situ- 
ations on  the  two  sides  of  the  body.1 

Our  knowledge  of  the  pathology  of  paralysis  cannot  be  complete  until 
the  normal  functions  of  the  brain  and  nerves  are  more  fully  understood. 
But  the  rationale  of  the  production  of  paralysis  is,  in  most  cases,  intelli- 
gible. Generally  it  depends  on  an  obstruction  in  the  course  of  either  the 
nerves  or  the  nervous  filaments  entering  into  the  composition  of  the  brain 

1  A.  very  convenient  resthesiometer,  devised  by  my  colleague,  Prof.  Win.  A. 
Hammond,  may  be  obtained  of  Tiemann  &  Co.,  of  New  York. 
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or  spinal  cord,  the  transmission  of  volitions  or  the  passage  of  sensitive 
impressions  being,  separately  or  conjointly,  thereby  restricted  or  pre- 
vented. In  motor  paralysis  either  motor  nerves  or  motor  nervous  fila- 
ments arc  obstructed;  and  obstruction  of  sensory  nerves  or  filaments 
occasions  paralysis  of  sensation.  To  render  the  pathological  explanation 
still  more  comprehensive,  in  paralysis  of  either  motion  or  sensation,  or 
of  both,  the  nervous  ganglia  standing  in  immediate  relation  to  the  mental 
perceptions  and  to  volition  fail  to  receive,  as  in  a  healthy  state,  sensitive 
impressions  or  to  transmit  the  dictates  of  the  will.  This  statement  will 
include  morbid  conditions  seated  in  the  ganglia  themselves,  as  well  as 
obstruction  in  the  nerves  and  nervous  filaments.  The  statement,  however, 
does  not  embrace  cases  in  which  involuntary  movements  are  paralyzed ; 
the  conditions  giving  rise  to  the  latter  relate  to  the  ganglionic  or  sympa- 
thetic division  of  the  nervous  system. 

Limiting  attention  to  the  cerebro-spinal  sj-stem,  if  a  ligature  be  applied 
to  a  particular  nerve,  e.  g.  the  sciatic,  paralysis  is  produced,  affecting  both 
the  voluntary  power  over  the  muscles  through  the  motor  filaments  which 
this  nerve  contains,  and  the  sensibility  communicated  by  its  sensitive  fila- 
ments. The  same  effects  follow  division  of  the  nerve,  obstruction  from 
the  pressure  of  a  tumor,  or  disorganization  from  the  disease  of  the  nerve. 
So,  complete  obstruction  at  any  part  of  the  spinal  cord  cuts  off  sensation 
and  voluntary  motion  in  parts  supplied  by  the  nerves  connected  with  the 
cord  below  the  point  at  which  the  obstruction  is  seated.  So,  likewise,  an 
obstruction  from  any  cause  within  the  skull  will  affect  parts  in  propor- 
tion to  the  number  and  situation  of  the  nervous  filaments  obstructed. 
The  existence  of  paralysis  does  not  involve  any  inability  to  exert  acts  of 
volition  or  to  perceive  sensations.  These  mental  powers  are  not  depend- 
ent on  the  entire  integrity  of  the  nerves  or  even  of  the  cerebral  organs. 
Whenever  there  are  any  manifestations  of  mind,  there  exists  the  power  of 
willing  and  the  capability  of  feeling ;  in  other  words,  the  morbid  condi- 
tions giving  rise  to  paralysis  of  either  voluntary  motion  or  of  sensation 
pertain  to  the  channels  of  communication  between  the  mind  and  muscular 
organs  or  sensitive  parts.  A  paralysis  is  said  to  be  central  or  centric 
when  it  depends  on  a  lesion  or  a  morbid  condition  seated  in  the  central  or 
centric  portions  of  the  nervous  system,  that  is,  in  either  the  brain  or  the 
spinal  cord  ;  on  the  other  hand,  a  paralysis  is  said  to  be  peripheral  or  eccen- 
tric when  it  depends  on  an  affection  of  a  nervous  trunk  or  its  branches. 

The  morbid  conditions  giving  rise  to  obstruction  in  cases  of  paralysis 
are  generally  apparent  after  death  ;  but,  in  some  cases,  they  are  not  appre- 
ciable, and  this  is  the  ground  of  a  division  into,  first,  paralysis  dependent 
on  obvious  lesions,  and,  second,  functional  paralysis.  In  cases  of  so-called 
functional  paralysis,  something  more  than  a  purely  dynamic  change  is 
doubtless  involved.  Molecular  changes  or  histological  lesions  probably 
exist,  but  they  are  not  determinable  with  our  present  means  of  examina- 
tion or,  at  all  events,  they  are  not  }'et  fully  determined.  The  application 
of  the  microscope  enables  the  observer  now  to  discover  lesions  which 
were  formerly  inappreciable.  The  term  functional,  here  as  in  other 
applications,  means  simply  that  adequate  sensible  changes  are  not  as  yet 
determined. 

The  term  reflex  paralysis  has  been  applied  to  cases  in  which  a  paralyzed 
condition  of  certain  parts  is  attributed  either  to  a  wound  or  shock  received 
upon  other  and  more  or  less  remote  parts,  or  to  a  local  disease  situated 
elsewhere  than  in  the  paralyzed  parts.  It  is  difficult  to  account  for  the 
paralysis  in  certain  cases,  save  by  supposing  a  reflex  influence.  It  has 
been  conjectured  that  this  influence  is  exerted  through  the  vaso-motor 
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nerves,  and  that  the  paralysis  is  due  to  contraction  of  the  bloodvessels 
of  the  nervous  centres,  in  consequence  of  which  an  anaemic  state  of  the 
latter  is  induced  and  their  nutrition  impaired.  This  explanation  has  been 
suggested  by  Brown~Se"quard.  Others  have  suggested  as  a  more  probable 
conjecture,  paralysis  of  the  bloodvessels  of  the  nervous  centres  as  an 
effect  of  the  reflex  influence  on  the  vaso-motor  nerves.1  Certain  cases  of 
paraplegia  are  supposed  to  exemplify  the  occurrence  of  reflex  paralysis 
from  disease,  and  I  shall  notice  the  grounds  of  this  supposition  together 
with  the  pathological  explanations  in  treating  of  paraplegia.  In  cases  of 
so-called  reflex  paralysis,  the  morbid  condition,  whatever  it  may  be,  is  to 
be  considered,  in  the  present  state  of  our  knowledge,  as  functional. 
Handfield  Jones  and  others  consider  that  in  certain  of  the  cases  of 
functional  paralysis  the  morbid  condition  is  expressed  by  the  term  ex- 
haustion. The  term  paresis  has  come  into  use,  as  expressing  this  condi- 
tion. Cases  of  so-called  paretic  paralysis  are  among  the  cases  distin- 
guished as  functional. 

As  so  far  considered,  paralysis  proceeds  exclusively  from  morbid  con- 
ditions pertaining  to  the  nervous  system.  This  is  true  of  the  majority  of 
cases  of  paralysis.  The  voluntary  muscles,  over  which  the  power  of  the 
will  is  in  abeyance,  may  not  have  lost  their  capability  of  motion.  They 
may  contract  quickly  and  vigorously  under  the  stimulus  of  electricity. 
They  would  contract  equally  under  the  stimulus  of  volition,  were  this 
stimulus  to  reach  them.  But,  in  some  cases,  the  morbid  condition  giving 
rise  to  the  paralysis  is  seated  in  the  muscles.  This  appears  to  be,  in  part 
at  least,  the  explanation  of  paralysis  from  lead.  In  cases  of  lead  para- 
lysis, the  affected  muscles  are  found  not  to  be  excited  to  contraction  by 
the  electrical  current  as  in  their  healthy  condition.  Asa  means  of  meas- 
uring the  capability  of  contraction  in  the  muscles,  and  testing  the  con- 
ducting power  of  nerves,  electricity  affords  important  information  in  cases 
of  paralysis.  The  ability  to  excite  reflex  movements,  that  is,  movements 
taking  place  without  volition,  is  also  important  in  certain  cases,  as  show- 
ing that  muscles  have  not  lost  the  capability  of  contraction. 

A  highly  important  fact  relates  to  an  effect  of  long-continued  paralysis 
upon  the  nutrition  of  the  affected  muscles  and  nerves.  Diminished  bulk 
or  wasting  is  an  obvious  result  of  long  disuse,  with  which  clinical  obser- 
vers have  always  been  familiar.  But  recent  microscopical  researches  have 
shown  that  fatty  degeneration  of  the  muscular  and  nervous  fibres  takes 
place  when  paralysis  has  been  of  long  continuance.  This  degenerative 
change,  when  considerable,  is  a  permanent  structural  lesion,  rendering 
recovery  impossible.  The  practical  bearing  of  our  knowledge  of  the  re- 
mote local  effects  is  obvious.  It  enforces  the  importance  of  effecting  im- 
provement, if  practicable,  before  this  change  takes  place,  and  of  endeavoring 
to  keep  up  the  functional  activity  of  the  parts  in  order  to  prevent  atrophy 
and  disorganization.  Parts  completely  paralyzed  in  consequence  of  divi- 
sion, injury,  or  disease  of  a  nervous  trunk  (peripheral  paralysis)  undergo 
degeneration  more  rapidly  than  when  the  paralysis  is  central.  S.  Weir 
Mitchell  has  pointed  out  the  occurrence  of  chronic  arthritic  inflammation 
in  paralyzed  limbs,  the  affection  being  apparently  the  same  as  in  articular 

1  Reflex  Paralysis,  Circular  No.  6,  Surgeon-General's  Office,  March,  1864.  Gun- 
shot Wounds  and  other  Injuries  of  Nerves,  by  S.  Weir  Mitchell,  M.D.,  George  R. 
Morehouse,  M.D.,  and  Wm.  W.  Keen,  M.D.,  in  charge  of  United  States  Army 
Wards  for  Diseases  of  the  Nervous  System,  Turner's  Lane  Hospital,  Philadelphia, 
1864.  See,  also,  article  by  Dr.  S.  Weir  Mitchell,  on  the  Diseases  of  Nerves  re- 
sulting from  Injuries,  in  the  -"Sanitary  Memoirs  of  the  War,"  medical  volume 
published  by  the  United  States  Sanitary  Commission. 
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rheumatism.1  Certain  speedy  local  effects  of  paralysis  are  apparent. 
The  temperature  of  a  portion  of  the  body  affected  by  paralysis  is  soon 
lowered,  and  the  temperature  is  more  easily  affected  by  that  of  the  sur- 
rounding medium  than  in  health.  The  quantity  of  blood  which  the  para- 
lyzed portion  receives  is  lessened,  and  the  circulation  within  it  is  sluggish. 
The  activity  of  the  cutaneous  glands  is  diminished. 

In  the  great  majority  of  cases,  paralysis  has  no  intrinsic  claims  to  be 
considered  as  an  individual  disease  per  se.  It  is  a  symptom  or  an  effect 
of  various  morbid  conditions,  and  the  latter  are,  in  reality,  the  diseases. 
But,  in  the  existing  state  of  our  knowledge,  it  is  convenient  to  consider 
paralysis  as  giving  rise  to  a  number  of  affections  which  I  shall  now  pro- 
ceed to  notice.  I  shall  first  notice  paralysis  affecting  the  different  cranial 
nerves,  local  paralysis  of  other  than  cranial  nerves,  and  paralysis  from 
lead ;  next,  the  two  forms  of  partial  paralysis  known  as  hemiplegia  and 
paraplegia,  and  general  spinal  paralysis ;  and,  lastly,  glosso-labial  para- 
lysis and  general  cerebral  paralysis. 

Paralysis  of  either  of  the  nerves  of  special  sense,  viz.,  the  olfactory,  the 
optic,  or  the  auditory  nerve,  is  frequently  dependent  on  abnormal  condi- 
tions relating  to  the  apparatus  provided  for  the  exercise  of  smell,  sight, 
and  hearing.  This  remark  applies  more  especially  to  the  eye  and  ear. 
Affections  of  the  eye  and  ear,  involving  loss  or  impairment  of  sight  and 
hearing,  belong  in  the  province  of  surgery,  and  treatises  are  devoted 
specially  to  them.  It  is  important,  however,  for  the  physician  to  take 
cognizance  of  paralysis  affecting  these  senses,  as  denoting  intra-cranial 
disease.  Paralysis  of  the  senses  has  been  already  noticed  in  connection 
with  some  of  the  affections  of  the  brain  which  have  been  considered.  It 
may  proceed  from  the  various  intra-cranial  lesions  enumerated  in  the  pre- 
ceding chapter,  these  lesions  affecting  either  the  brain  at  the  points  at 
which  the  optic  and  auditory  nerves  emanate,  or  the  nerves  in  their  course 
from  their  points  of  origin  to  the  organs  of  sight  and  hearing.  In  most 
cases,  paralysis  of  these  nerves  of  special  sense,  if  due  to  intra-cranial 
disease,  is  associated  with  paralysis  of  other  parts.  Paralysis  of  the 
other  cranial  nerves  severally  claim  brief  consideration.  It  is  more  cor- 
rect to  say  paralysis  of  the  parts  to  which  the  branches  of  a  nerve  are 
distributed  than  to  apply  the  term  to  the  nerve,  but  the  latter  is  a  con- 
venient mode  of  expression,  and  is  sanctioned  by  usage. 

Paralysis  of  the  Third  Cranial  Nerve. 

Paralysis  of  this  nerve,  the  motor  oculi  communis,  gives  rise  to  drop- 
ping of  the  upper  eyelid  or  ptosis,  diverging  strabismus,  protrusion  of  the 
eyeball,  and  dilatation  of  the  pupil.  These  effects  correspond  with  the 
distribution  of  the  several  branches  of  the  third  pair  of  nerves.  The  in- 
ternus  rectus  muscle  being  paralyzed,  the  eyeball  is  turned  outward  by 
the  externus  rectus,  and  the  dilatation  of  the  pupil  is  a  result  of  paralysis 
of  the  circular  fibres  of  the  iris.  The  effects  are  so  obvious  and  charac- 
teristic as  at  once  to  be  referable  to  paralysis  of  this  nerve.  Paralysis 
of  this  nerve,  existing  alone,  may  be  produced  by  an  injury  in  the  neigh- 
borhood of  the  eye,  by  the  action  of  cold,  and  by  over-exertion  in  occupa- 
tions which  require  especially  the  use  of  the  eyes.  If  produced  by  cold 
or  over-use,  it  is  probably  functional,  and  will  not  be  likely  to  be  perma- 
nent. Double  vision  frequently  accompanies  paralysis  of  this  nerve.  It 
very  rarely,  if  ever,  exists  alone,  if  it  proceed  from  intra-cranial  lesions ; 

1  Injuries  of  Nerves  and  their  Consequences,  1872. 
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it  is  associated  with  paralysis  affecting  other  parts,  or  with  other  marked 
effects  of  cerebral  disease.  It  is  a  rare  event  in  cases  of  hemiplegia. 
Occasionally  it  is  the  first  event  pointing  to  grave  cerebral  lesions.  This 
fact  is  to  be  borne  in  mind.  It  may  be  a  forerunner  of  hemiplegia,  con- 
vulsions, or  coma.  If  ptosis  exist  without  strabismus  and  dilatation  of 
the  pupil,  it  may  be  inferred  that  the  paralysis  is  not  central  but  peri- 
pheral. 

Paralysis  of  the  Fourth  Cranial  Nerve. 

Paralysis  of  this  nerve,  the  patheMcus,  produces  effects  less  marked 
than  those  of  the  third  nerve.  The  power  of  rotating  the  eye  in  the  orbit 
is  lost,  and  there  is  double  vision.  Paralysis  of  this  nerve  is  rarely  an 
isolated  affection,  at  least  when  symptomatic  of  intra-cranial  disease. 

Paralysis  of  the  Fifth  Cranial  Nerve. 

The  effects  of  complete  paralysis  of  this  nerve  are  shown  by  its  division 
within  the  skull  in  inferior  animals.  Loss  of  sensibility  on  one  side  of  the 
face,  on  the  mucous  membrane  within  the  mouth,  the  conjunctival  mem- 
brane on  that  side,  and  the  anterior  portion  of  the  tongue,  with  paralysis 
of  the  masticatory  muscles  on  the  same  side,  immediately  follows.  If  the 
division  be  made  anterior  to  the  Casserian  ganglion,  remote  effects  are 
inflammation  of  the  conjunctiva  leading  to  ulceration  of  the  cornea  with 
discharge  of  the  humors  of  the  eye,  and  loss  of  the  sense  of  smell  on  the 
paralyzed  side.  These  remote  effects  do  not  follow  if  the  division  be 
made  posterior  to  the  Casserian  ganglion,  a  fact  which  may  serve  to  ex- 
plain their  non-occurrence  when  paralysis  is  due  to  lesions  affecting  the 
nerve  at  its  point  of  origin,  or  between  this  point  and  the  ganglion  just 
named.  The  immediate  and  remote  effects  of  paralysis  of  this  nerve  are 
now  made  familiar  to  medical  students  by  the  experiment  of  dividing  the 
nerve  in  connection  with  physiological  teaching. 

Complete  paralysis  of  this  nerve  from  disease  is  extremely  rare.  The 
loss  of  power  over  the  buccinator  muscle,  which  frequently  occurs  in  cases 
of  hemiplegia,  was  considered  by  Todd  as  due  to  paralysis  of  the  motor 
portion  of  the  fifth  nerve.  Facts,  however,  disproving  this  statement  will 
be  presented  in  connection  with  hemiplegia.  The  motor  portion  may  be 
affected  alone,  and,  per  contra,  the  sensitive  may  be  affected  without  the 
motor  portion.  The  different  divisions  of  the  sensitive  nerve  may  be  af- 
fected separately,  viz.,  the  supra-orbital,  the  superior,  and  the  inferior 
maxillary.  The  loss  or  impairment  of  sensibility  will  then  be  limited  to 
the  portions  of  skin  and  mucous  membrane  supplied  by  the  branches  of 
the  paralyzed  division. 

Considered  in  itself,  paralysis  of  this  nerve  is  important  in  proportion 
to  its  completeness  and  its  extent ;  that  is,  the  paralysis  may  extend  to 
the  entire  nerve  or  to  only  a  single  portion,  and  one  or  two  of  the  divisions 
of  the  sensitive  portion  may  be  alone  affected.  It  would  seem  also  that 
its  importance,  as  regards  remote  "effects,  depends  on  whether  lesions  giv- 
ing rise  to  the  paralysis  are  so  situated  as  to  obstruct  the  nervous  fila- 
ments derived  from  the  Casserian  ganglion,  that  is,  whether  they  are  situ- 
ated behind  or  before  this  ganglion.  As  significant  of  cerebral  disease  of 
some  kind,  paralysis  of  this,  as  of  other  cranial  nerves,  is  of  much  impor- 
tance. 

Double  paralysis  of  this  nerve,  that  is,  paralysis  of  the  nerve  on  both 
sides,  is  sometimes  observed.  In  a  case  reported  by  Althaus,  the  com- 
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mon  sensation  of  the  face  and  scalp  were  lost,  together  with  the  sense  of 
temperature  and  of  tact;  the  mucous  membrane  of  the  eyes,  nose,  and 
mouth  was  completely  anaesthetic ;  the  sense  of  taste  was  preserved, 
although  the  exercise  of  it  seemed  less  prompt  than  in  health ;  the  mus- 
cles of  mastication  were  completely  paralyzed.  The  tongue  presented  a 
frightful  spectacle,  having  been  bitten  and  lacerated  in  every  direction 
during  the  act  of  taking  food.  The  patient  experienced  no  pain  when  a 
tooth  was  drawn.  The  lips  were  covered  with  froth.  The  sense  of  smell 
and  of  sight  were  not  affected,  except  that  the  latter  was  obstructed  by 
thick  leucoina  of  both  cornea?.  He  suffered  much  from  photophobia. 
There  was  an  abundant  secretion  of  mucus  from  the  Schneiderian  mem- 
brane. Hearing  was  intact,  but  the  patient  was  greatly  annoyed  by  tin- 
nitus aurium.  The  paralysis  was  produced  by  long  exposure  of  the  face 
to  a  keen  wind,  the  morbid  condition  being  supposed  to  be  inflammation 
of  the  neurilemma  where  the  nerves  emerge  from  between  the  transverse 
fibres  of  the  pons  Varolii  at  the  base  of  the  brain.  The  brain  was  unaf- 
fected, and  the  paralysis  was  limited  strictly  to  the '  distributions  of  the 
fifth  pair.  At  the  end  of  three  months,  under  a  treatment  consisting  of 
the  systematic  application  of  the  continuous  galvanic  current  to  the  seve- 
ral branches  of  the  affected  nerve,  the  recovery  was  nearly  complete.1 

Paralysis   of  the  Sixth   Cranial   Nerve. 

Paralysis  of  this  nerve,  the  motor  externus,  leads  to  converging  stra- 
bismus, the  eyeball  being  turned  inward  by  the  action  of  the  internal  rec- 
tus  or  adductor  muscle,  from  the  loss  of  the  antagonism  of  the  extemal 
rectus  or  abductor  muscle.  The  patient  is  unable  to  turn  the  eyeball 
outward,  whereas,  in  ordinary  cases  of  strabismus,  this  can  be  done  if  the 
other  eye  be  closed.  Paralysis  of  this  nerve  sometimes  occurs  in  cases 
of  cerebral  meningitis,  and  in  connection  with  lesions  giving  rise  to  hemi- 
plegia.  This  nerve,  however,  escapes  in  the  majority  of  the  cases  in 
which  paralysis  of  other  parts  occurs  from  intra-cranial  affections.  When 
the  nerve  is  paralyzed,  paralysis  of  the  third  cranial  nerve  is  frequently 
associated.  The  effect  of  paralysis  of  both  these  nerves  is  immobility  of 
the  eyeball,  as  regards  lateral  movements ;  it  can  neither  be  turned  inward 
nor  outward.  Double  vision  is  likely  to  exist  if  the  paralysis  be  limited 
to  the  sixth  nerve.  Dr.  J.  Hughlings  Jackson  has  reported  a  case  in 
which  paralysis  of  the  sixth  nerve  on  both  sides  accompanied  paralysis 
of  the  facial  nerve  on  the  two  sides.  This  is  explained  by  the  fact  that 
the  sixth  nerve  arises  from  the  same  nucleus  as  the  facial,  in  the  floor  of 
the  fourth  ventricle. 

Paralysis  of  the  Motor  Portion  of  the   Seventh  Cranial 

Nerve. 

Paralysis  of  this  nerve,  the  portia  dura,  or  the  motor  facial  nerve  par 
excellence,  is  much  less  infrequent  than  paralysis  of  the  sensitive  portion 
of  the  fifth  nerve.  Complete  paralysis  of  this  nerve  produces  character- 
istic  nppeamnces,  by  means  of  which  the  affection  is  at  once  recognized. 
The  expression  of  the  physiognomy  peculiar  to  the  person  is  abolished  on 
the  affected  side.  In  speaking  or  smiling,  the  mouth  and  sometimes  the 
extremity  of  the  nose  are  dniwn  to  the  opposite  side.  This  appearance 

1  Transactions  of  the  Royal  Medical  and  Cliirurgical  Society  of  London,  vol.  Hi., 


672  PARALYSIS. 

is  so  striking  and  distinctive,  that  the  existence  of  the  paralysis  is  imme- 
diatety  apparent.  The  power  over  the  orbicularis  oculi  being  Jost,  the 
patient  is  unable  to  wink  or  to  close  the  eye ;  when  the  attempt  to  close 
the  eye  is  made,  the  eyeball  is  turned  upward  so  that  the  cornea  is  con- 
cealed by  the  upper  lid ;  the  upper  lid  is  abnormally  elevated  and  the 
lower  lid  depressed,  so  that  the  eye  appears  to  project  more  than  in  health. 
Owing  to  the  loss  of  power  over  the  orbicular  muscle,  the  tears  are  not 
diffused  over  the  conjunctiva  as  in  health,  and  hence  results  epiphora. 
From  the  constant  exposure  of  the  conjunctiva  in  sleep  as  well  as  in 
waking  hours,  it  becomes  inflamed,  and  opacity  of  the  cornea  may  be  a 
result  of  the  conjunctivitis.  The  eyebrow  is  lowered,  and  the  patient  is 
unable  to  frown  or  to  wrinkle  the  forehead  on  the  affected  side,  from  loss  of 
power  over  the  corrugator  supercilii  and  the  anterior  portion  of  the  occi- 
pito-frontalis  muscle.  The  alse  nasi  cease  to  dilate,  but  may  contract 
in  inspiration,  and  dilatation,  if  it  occur,  is  in  expiration.  Loss  of  power 
over  the  orbicularis  oris  on  the  affected  side,  renders  the  patient  unable 
to  whistle  ;  expuition  is  imperfect,  the  saliva  dribbles  from  the  angle  of 
the  mouth,  and  the  pronunciation  of  certain  letters,  viz.,  o,  b,  p,  is  diffi- 
cult. Loss  of  power  over  the  buccinator  renders  the  cheek  flaccid ;  it  is 
liable  to  be  wounded  in  mastication,  and  the  patient  is  annoyed  by  the 
accumulation  between  the  cheek  and  gums  of  food  which  he  is  obliged  to 
remove  with  the  finger.  The  cheek  and  lips  on  the  affected  side  are  some- 
times puffed  outward  by  the  expired  breath,  as  in  the  act  of  expelling  to- 
bacco smoke  from  the  mouth.  These  obvious  appearances  are  readily 
understood  by  reference  to  the  anatomical  distribution  of  the  branches 
of  this  nerve.  They  are,  of  course,  less  marked  in  proportion  as  the  para- 
lysis is  incomplete.  The  velum  pendulum  palati  on  the  paralyzed  side  is 
sometimes  abnormally  flaccid,  and  the  uvula  deflected  to  the  opposite  side. 
The  auditory  sense  on  the  paralyzed  side  is  more  acute  than  in  health. 

Paralysis  of  this  nerve  is  not  very  infrequently  an  isolated  affection  ; 
that  is,  it  exists  independently  of  intra-cranial  disease.  It  may  be  due  to 
the  pressure  of  a  tumor  on  the  nerve  after  it  emerges  from  the  stylo- 
rnastoid  foramen.  Before  the  discovery  of  the  motor  character  of  this 
nerve,  surgeons  sometimes  divided  it  for  the  cure  of  tic  douloureux,  thus 
producing  facial  paralysis.  The  nerve  may  be  affected  within  the  petrous 
portion  of  the  temporal  bone,  in  connection  with  caries  of  this  bone,  and 
internal  otitis.  In  such  cases  the  paralysis  is  peripheral,  not  central. 
Facial  paralysis  occurs,  as  a  functional  affection,  from  the  action  of  cold 
upon  the  face.  I  have  known  two  instances  of  its  occurrence  in  connec- 
tion with  anaemia,  in  one  case  at  the  end  of  gestation,  and  in  the  other 
case  during  lactation.  In  both  cases  the  recovery  after  a  few  weeks  was 
complete.  It  is  sometimes  produced  in  newly-born  children  by  the  em- 
ployment of  the  forceps  in  labor.  Facial  paralysis  may  proceed  from  the 
various  intra-cranial  affections  which  have  been  considered.  In  these 
cases,  it  is  frequently  associated  with  paralysis  affecting  other  parts.  It 
is  sometimes  a  forerunnerfof  a  grave  cerebral  affection. 

It  is  desirable  to  determine,  in  individual  cases,  whether  the  paralysis 
be  symptomatic  of  an  intra-cranial  affection,  or  due  to  an  affection  of  the 
nerve  after  it  leaves  the  cranial  cavity,  in  other  words,  whether  the  para- 
lysis be  central  or  peripheral.  If  central,  the  paralysis  is  general^  pre- 
ceded or  accompanied  by  symptoms  denoting  a  cerebral  affection.  A 
point  bearing  on  this  question  relates  to  the  sense  of  taste.  If  the 
nerve  be  affected  at  its  origin,  or  behind  the  situation  at  which  the  corda 
tympani  is  given  off,  the  sense  of  taste  on  the  lateral  half  of  the  anterior 
portion  of  the  tongue  corresponding  to  the  paralyzed  side,  is  diminished, 
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as  shown  by  comparing  the  sensations  produced  by  placing  successively 
on  the  two  sides  of  the  anterior  extremity  of  the  tongue  some  bitter  sub- 
stance in  powder,  for  example  aloes.  This  diminution  of  taste  is  due  to 
the  corda  tympani  being  involved  in  the  paralysis.  The  taste  is  not  affected 
if  the  cause  producing  the  paralysis  act  upon  the  nerve  anterior  to  the 
situation  at  which  the  corda  tympani  is  given  off.  Flaccidity  of  the  pala- 
tine arch  on  the  affected  side,  and  deflection  of  the  uvula  to  the  sound 
side,  denote  that  the  cause  of  the  paralysis  acts  upon  the  nerve,  either 
within  the  aqueductus  Fallopii,  or  before  it  enters  this  canal,  the  branches 
supplying  the  levator  palati  and  the  azygos  uvulae  muscles  being  here 
given  off.  According  to  Duchenne  and  others,  if  the  facial  muscles  re- 
spond readily  to  electricity,  the  paralysis  is  dependent  on  an  iutra-cranial 
affection,  whereas,  the  paralysis  is  due  to  an  affection  of  the  nerve  when 
the  muscles  do  not  readily  contract  under  the  electrical  stimulus.  This 
difference  may  be  explained  by  the  fact  that  in  peripheral  paralysis,  as 
after  the  division  of  a  nerve,  the  nerve  and  paralyzed  parts  speedily  undergo 
degenerative  change,  whereas  this  change  occurs  more  slowly  when  the 
parabysis  is  central.  Paralysis  of  the  sixth  nerve  accompanj'ing  paralysis 
of  the  facial  nerve,  denotes  a  central  lesion,  these  nerves  arising  from  the 
same  point  in  the  floor  of  the  fourth  ventricle.  The  absence  of  reflex 
movements  is  evidence  that  the  paralysis  is  peripheral.  If  winking  be 
not  produced  by  touching  the  eyeball,  the  sensibility  of  the  latter  being 
preserved,  the  nerve  is  affected  after  leaving  its  central  connection ;  on 
the  other  hand,  if  the  eye  be  closed  involuntarily  by  an  impression  made 
on  the  conjunctiva,  when  the  voluntary  power  is  lost,  the  paralysis  is 
central. 

According  to  Todd,  the  portio  dura  generally  escapes  in  cases  of  hemi- 
plegia.  He  attributes  the  facial  paralysis  which  occurs  in  the  latter  affec- 
tion to  the  motor  portion  of  the  fifth  nerve.  The  power  over  the  orbicu- 
lar muscle,  as  a  rnle,  is  either  intact  or  but  slightly  impaired  in  cases  of 
hemiplegia.  As  already  stated,  this  opinion  held  by  Todd  is  not  tenable, 
as  will  be  seen  in  treating  of  hemiplegia.  Paralysis  of  the  portio  dura 
sometimes  precedes  the  occurrence  of  hemiplegia. 

In  cases  of  functional  facial  paralysis,  recovery  may  be  expected  after 
the  lapse  of  several  weeks.  If  the  paratysis  continue  without  improve- 
ment for  two  or  three  months,  it  is  probably  not  functional,  but,  if  not 
dependent  on  inter-cranial  lesions,  it  proceeds  from  either  disease  of  the 
nerve  or  something  pressing  upon  it  and  occasioning  obstruction.  Under 
these  circumstances,  it  will  remain  a  permanent  affection. 

Paralysis  of  the  seventh  facial  nerve  on  both  sides  has  been  repeatedly 
observed,  but  examples  are  extremely  rare.1  This  may  result  from  in- 
jury or  disease  of  the  two  nerves,  or  from  intra-craiuiil  lesions.  The 
expression  is  then  abolished  on  both  sides  of  the  face.  The  face  remains 
im movable,  the  only  changes  which  are  observed  relating  to  the  circula- 
tion. It  is  as  if  the  face  were  covered  by  a  mask.  Relaxation  of  the 
soft  palate  may  coexist,  rendering  the  voice  unnatural.  Moreover,  articu- 
lation is  dillictilt  from  the  immobility  of  the  lips.  Mastication  is  difficult 
from  the  same  cause.  The  saliva  dribbles  from  the  mouth.  The  eyes 
tonstantly  open  and  staring.  Aside  from  the  great  inconvenience 
which  bilateral  or  double  facial  paralysis  occasions,  the  prognoses  is 
serious,  or  otherwise,  according  to  the  situation  and  nature  of  the  morbid 
conditions  on  which  the  paralysis  is  dependent.  In  a  case  which  came 

1  For  a  report  of  28  cases  of  double-faced  paralysis,  see  article  by  Dr.  Pier,res.ou, 
in  Arcl-ives  (.{cut-rales  ck-  Medi-cine,  Aout  et  Septembre,  1867. 
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under  my  observation,  with  the  double  facial  paralysis  was  associated  in- 
complete general  paralysis,  and  the  patient  died  by  apnoea  from  inability 
to  expel,  by  coughing,  matter  in  the  air-passages.  Paralysis  affecting  the 
alse  nasi  may  lead  to  an  amount  of  depression  with  inspiration  sufficient 
to  occasion  notable  obstruction.  This  is  exemplified  in  a  case  under  my 
observation  at  the  present  moment.  The  cartilaginous  portions  of  the 
nostrils  on  both  sides  are  sucked  in  with  the  inspired  breath  to  such  an 
extent  as  to  constitute  a  serious  obstacle  to  respiration.  A  German  writer, 
Wachsmuth,  applies  to  paralysis  of  the  seventh  facial  nerve  on  both  sides 
the  name  facial  diplegia. 

Paralysis  of  the  Eighth  Cranial  Nerve. 

The  paralysis  affecting  the  pharjaix,  which  occurs  as  a  sequel  of  diph- 
theria, in  certain  cases,  and  which  is  sometimes  limited  to  this  situation, 
is  to  be  considered  as  a  paralysis  of  that  portion  of  the  eighth  nerve  called 
the  glosso-pharyngeal.  This  local  paralysis  will  be  referred  to  in  treating 
of  diphtheria.  Occurring  in  that  connection,  it  is  functional,  and  ends  in 
recovery. 

Paralysis  of  this  nerve,  together  with  the  parvagum,  occurs  in  various 
cerebral  affections  which  produce  deep  coma,  giving  rise  to  impairment 
and  loss  of  power  of  deglutition  and  diminished  frequency  of  the  respira- 
tions. This  paratysis  precedes  a  fatal  termination.  It  may  occur  from 
a  small  extravasation  of  blood  into  or  near  the  medulla  oblongata.  I 
have  met  with  an  example,  the  apoplectic  attack  being  characterized  by 
notable  disturbance  of  respiration  and  inability  to  swallow,  without  com- 
plete loss  of  consciousness. 

Paralysis  of  the  spinal  accessory  nerve,  giving  rise  to  aphonia,  has  been 
already  referred  to  in  treating  of  the  affections  of  the  larynx.  Incom- 
plete aphonia  may  be  a  result  of  paralysis  of  this  nerve  .from  the  pressure 
of  an  aneurismal  or  other  tumor  on  the  recurrent  larjmgeal  nerve,  and  it 
is  sometimes  produced  by  the  surgeon  in  operations  on  the  neck. 

Paralysis  of  the  Ninth  Cranial  Nerve. 

Paralysis  of  this  nerve,  the  hypoglossus,  on  one  side,  involves  loss  of 
power  over  the  genio-glossus  muscle  on  that  side.  The  effect  is  a  devia- 
tion of  the  tongue  from  a  right  line  when  protruded,  the  apex  pointing  to 
the  side  of  the  paralysis.  The  direction  in  which  the  apex  points  is 
rcadil}7-  understood  when  the  action  of  the  muscles  which  protrude  the 
tongue  is  considered.  These  muscles  extend  from  the  chin  to  the  base  of 
the  tongue,  and  when,  from  paralysis,  the  protrusion  is  effected  by  the 
muscle  on  one  side,  the  base  is  drawn  toward  that  side,  and,  as  a  result 
of  the  base  moving  in  one  direction,  the  apex  turns  to  the  opposite  direc- 
tion, the  latter  being  the  paralyzed  side.  Paralysis  of  this  nerve  rarely, 
if  ever,  exists  as  an  isolated  affection,  and  is  generally  symptomatic  of 
intra-cranial  disease.  It  exists  frequently  in  cases  of  hemiplegia. 

In  determining  the  existence  of  this  paralysis,  it  is  to  be  borne  in  mind 
that  the  tongue  may  deviate  from  a  right  line  in  consequence  of  absence 
of  teeth  on  the  side  to  which  the  apex  is  turned,  or  of  irregular  inward 
projection  of  teeth  on  the  other  side.  Dropping  of  the  upper  lip  on  one 
side  produces  an  appearance  as  if  the  tongue  deviated  to  the  opposite 
side ;  and  to  obviate  liability  to  error  on  this  score,  the  upper  lip  should 
be  raised  with  the  finger  while  the  tongue  is  protruded. 

Paralysis  of  the  hypoglossus  nerve  on  both  sides  is  extremely  rare,  but 


PARALYSIS    OF    OTHER    THAN    CRANIAL    NERVES.      675 

cases  are  sometimes  observed.  In  complete  paralysis  of  this  nerve  on 
both  sides,  there  is  inability  to  protrude  the  tongue,  and  the  power  of 
speech  is  lost  from  inability  to  articulate.  Incomplete  paralysis  renders 
protrusion  of  the  tongue  and  articulation  more  or  less  imperfect.  Para- 
lysis of  this  nerve  on  both  sides  enters  into  a  paralytic  affection  to  be 
presently  considered  under  the  name  glosso-labial  paralysis. 

Local  Paralysis  of  other  than  Cranial  Nerves. 

Paralysis  may  be  produced  by  injuries  or  diseases  affecting  nervous 
trunks  in  any  part  of  the  body.  The  loss  or  impairment  of  motion  or 
sensation,  or  both,  extends  over  the  parts  supplied  with  the  nervous  fila- 
ments given  off  by  the  nerve  below  the  situation  of  the  injury  or  disease. 
Traumatic  local  paralysis  follows  division  or  wounding  of  nerves  and 
contusions.  If  a  contusion  give  rise  to  paralysis  by  simple  shock  or 
stunning  the  nerve,  recovery  may  be  expected.  But  paralysis  due  to 
palpable  injury  of  the  structure  of  a  nerve  is  apt  to  be  permanent,  although 
reunion,  with  a  restoration  of  function,  may  take  place  after  the  division 
of  a  nerve  of  considerable  size.  Diseases  which  give  rise  to  local  para- 
lysis by  affecting  nerves  are  tumors  or  morbid  growths  situated  within 
and  without  the  neurilemma,  and  inflammation  of  the  neurilemma,  or  of 
the  nerve-substance.  The  latter  occurs  by  extension  of  inflammation 
seated  primarily  in  the  structures  adjacent  to  the  nerve  affected.  Idio- 
pathic  neuritis  is  one  of  the  rarest  of  rare  affections.  Paralysis  due  to 
the  pressure  of  a  tumor  may  be  recovered  from  if  the  pressure  be  removed 
before  disorganization  or  atrophy  has  resulted. 

Pressure  on  a  nervous  trunk,  continued  steadily  for  several  hours,  may 
lead  to  temporary  or  even  permanent  paralysis.  Paralysis  of  an  upper 
extremity  has  repeatedly  occurred  from  remaining  in  profound  sleep,  or 
in  a  state  of  intoxication,  with  the  arm  hanging  over  the  back  of  a  chair, 
the  paralysis  being  due  to  pressure  on  the  brachial  plexus.  I  have  met 
with  many  examples  of  paralysis  of  the  forearm  attributable  to  lying,  in- 
toxicated, with  the  weight  of  the  body  upon  the  arm.  Paralysis  of  a 
single  muscle,  or  a  small  group  of  muscles,  when  not  traumatic,  is  signi- 
ficant of  syphilis  as  the  cause.1 

The  following  interesting  case  of  local  sensory  paratysis  from  injury 
has  fallen  under  my  observation.  The  injury  was  received  by  falling 
from  a  considerable  height  upon  the  deck  of  a  vessel,  and  striking  upon 
the  nates,  in  a  sitting  posture.  Permanent  paralysis  of  the  sensibility  of 
the  rectum  and  anus  followed  the  contusion.  Excrescences,  which  at  one 
time  existed  around  the  anus,  were  removed  without  any  sensation  of 
pain.  The  patient  has  no  consciousness  of  the  accumulation  of  feces  in 
the  rectum,  and  never  experiences  the  desire  for  defecation.  Hence,  the 
bowels  are  habitually  constipated.  The  contraction  of  the  sphincter,  due 
to  reflex  influence,  is  intact.  Involuntary  evacuations  occur  only  when 
diarrhoea  exists,  and  when  voluntary  power  over  the  muscles  is  requisite 
to  prevent  their  occurrence.  There  is  no  paraplegia,  no  difficulty  in 
evacuating  the  bladder,  and  no  sexual  deficiency.  The  accident  occurred 
more  than  twenty-five  years  ago,  and  in  the  mean  time  the  person  has  had 
good  health. 

A  statement  which  has  already  been  made  with  reference  to  paralysis 
of  the  facial  nerve  has  a  general  application,  namely,  in  cases  of  complete 
motor  paralysis.  When  peripheral,  the  affected  muscles  become  more 

1  Vide  Art.  by  Dr.  Keyes,  in  the  New  York  Mod.  Journal,  Nov.  1870. 
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speedily  insensible  to  the  electrical  current  than  when  the  paralysis  is 
central.  In  case  of  the  latter,  contraction  of  the  paralyzed  muscles  may 
be  excited  during  several  months,  whereas,  in  cases  of  the  former,  con- 
tractions cease  to  be  produced  after  a  few  weeks.  Hence,  electricity  may 
be  made  useful  in  determining  whether  the  paralysis  be  central  or  peri- 
pheral. The  explanation  of  this  difference,  as  already  stated,  is,  that,  in 
cases  of  peripheral  paralysis,  atrophy  and  fatty  degeneration  of  the  affected 
muscles  take  place  sooner  than  when  the  paralysis  is  central. 

Paralysis  of  the  Cervical  Sympathetic  Nerve. 

The  experiment  of  dividing  the  sympathetic  in  the  neck,  repeated  by 
Bernard  in  1851,  and  its  effects  studied  more  fully  than  by  previous  ob- 
servers, is  now  made  familiar  to  medical  students  by  those  teachers  in 
physiology  who  employ  vivisections.  The  reader  is,  therefore,  presumed 
to  know  that  the  immediate  results  of  this  experiment  are,  congestion  of 
the  head  on  the  side  corresponding  to  the  section,  increase  of  temperature 
due  to  an  exaggeration  of  the  processes  of  nutrition,  and  contraction  of 
the  pupil  on  the  same  side.  The  effects  on  the  circulation  and  nutrition 
are  attributable  to  paralysis  of  vase-motor  nervous  filaments.  Paralysis 
of  this  nerve  occurs  from  pressure  upon  it  of  a  tumor,  and  it  has  followed 
surgical  operations  and  other  wounds.  Contraction  of  the  pupil  is  one 
of  the  symptoms  of  aortic  aneurism  when  the  tumor  is  so  situated  as  to 
press  upon  this  nerve.  Dr.  S.  Weir  Mitchell  has  reported  a  case  in  which 
paralysis  of  the  right  sympathetic  was  caused  by  a  wound  from  a  musket 
ball.  The  right  pupil  was  contracted,  and  this  eye  became  myopic.  On 
exercise,  the  right  side  of  the  face  became  flushed,  while  the  left  side  was 
pale.1  Dr.  William  Ogle  has  reported  a  case  in  which,  from  the  local  ap- 
pearance and  the  phenomena,  it  was  inferred  that  the  right  sympathetic 
had  been  destroyed  by  an  abscess  in  the  neck.  In  this  case,  the  right 
pupil  was  contracted,  and  the  eyeball  somewhat  retracted.  The  right 
side  of  the  head  was  redder  and  warmer  than  the  left,  especially  after 
exercise.  A  singular  feature  in  this  case  was,  the  patient  sweated  on  the 
left  side  of  the  face  only.  This  was  observed  repeatedly  after  active  ex- 
ercise, and  during  exposure  to  great  heat  in  taking  a  Turkish  bath. 
Although  this  condition  had  existed  for  two  years,  no  inflammatory  pro- 
cess had  followed.2  Functional  paralysis  of  the  sympathetic  system,  in 
different  situations,  has  been  supposed  to  be  involved  in  certain  cases  of 
paralysis  affecting  the  upper  and  lower  limbs,  and  to  enter  largely  into 
the  pathology  of  nervous  affections  accompanied  by  disturbances  of  cir- 
culation, secretion,  and  nutrition.  In  the  present  state  of  our  knowl- 
edge, however,  such  views  have  a  physiological  rather  than  a  pathological 
basis,  being  founded  chiefly  on  the  relations  of  the  sympathetic  system  to 
the  vaso-motor  nerves,  as  shown  by  experimental  observations  on  inferior 
animals.3 

Paralysis  from  Lead. 

The  accumulation  of  lead  within  the  system  may  give  rise  to  partial  and 
even  general  paralysis,  but,  as  a  rule,  the  paralysis  due  to  this  cause  is 
local.  In  the  great  majority  of  cases,  the  paralysis  is  limited  to  the  ex- 

*  Vide  Injuries  of  Nerves,  by  8.  Weir  Mitchell,  M.D.,  1872. 

1  Vide  Trans.  Royal  Med.  and  Chirurg.  Society  of  London,  vol.  lii.,  1869. 

9  For  a  report  of'several  cases  of  unilateral  sweating  of  the  head  attributable  to 
paralysis  of  the  cervical  sympathetic  nerve,  vide  Art.  by  Roberts  Barthotow,  M.D., 
in  Quarterly  Journal  of  Physiological  Medicine,  Jan.  1869. 
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tensor  muscles  of  the  lower  or  upper  extremities,  and  the  extensors  of  the 
upper  are  much  more  frequently  aft'ected  than  those  of  the  lower  ex- 
tremities. The  usual  form  of  lead  paralysis  is  that  commonl}7  known  as 
wrist-drop.  This  name  expresses  the  peculiar  appearance  of  the  upper 
extremities.  The  patient  is  unable  to  raise  the  hand  on  a  line  with  the 
forearm.  Frequently  the  first  series  of  the  phalangeal  bones  of  the  hand 
cannot  be  brought  on  a  line  with  the  back  of  the  hand,  but  the  second  and 
third  series  can  generally  be  extended.  The  dropping  of  the  hands  is 
characteristic  of  this  affection.  Whenever  thej)eculiar  appearance  referred 
to  is  presented,  the  physician  is  justified  in  assuming  that  the  paralysis  is 
from  lead.  Paralysis  of  the  extensors  of  the  lower  limbs  is  shown  by  in- 
ability to  raise  the  feet  with  the  heels  resting  on  the  floor,  or  raising  the 
toes ;  the  feet  drop  when  the  patient  walks,  and  he  therefore  steps  high  to 
avoid  tripping.  If  the  extensors  of  the  legs  be  affected,  the  patient  throws 
them  forward  with  feebleness  as  compared  with  the  force  with  which  they 
may  be  flexed.  Paralysis  of  the  extensors  of  the  lower  limbs  is  not 
common.  In  a  case  now  under  my  observation,  the  extensors  of  both  the 
feet  and  hands  are  paralyzed  ;  the  patient  is  affected  with  dropping  at  the 
ankle  as  well  as  at  the  wrist. 

The  appearance  is  diagnostic,  but  other  evidence  of  lead-poisoning  may 
almost  always  be  obtained.  As  a  rule,  paralysis  succeeds  other  char- 
acteristic effects  of  lead,  more  especially  the  affection  known  as  lead- 
colic.  The  blue  line  on  the  gums,  referred  to  in  treating  of  lead-colic,  is 
always  to  be  sought  for.  Generally  the  occupation  of  the  patient  suggests 
the  source  of  the  paralysis,  but  in  some  cases  the  mode  in  which  the  lead 
has  been  introduced  into  the  system  is  ascertained  only  after  careful  in- 
vestigation. 

Lead-paralysis  belongs  among  the  symmetrical  or  bilateral  affections. 
It  is  very  rarely  limited  to  one  side,  and  corresponding  muscles  on  the 
two  sides  are  usually  affected,  but,  in  general,  differently  as  regards  the 
degree  of  paralysis.  The  paralysis  may  be  complete  or  incomplete,  and 
different  cases  differ  much  in  respect  of  its  degree.  The  power  over  the 
flexor  muscles  is  frequently  more  or  less  impaired,  but  in  some  cases, 
with  almost  complete  loss  of  power  over  the  extensors,  the  flexors  are 
but  little,  if  at  all,  affected.  This  fact  was  illustrated  in  a  striking  man- 
ner in  a  case  under  my  observation  at  Bellevue  Hospital.  Wishing  to 
group  several  cases  of  paralysis  for  a  clinical  lecture  in  the  hospital  am- 
phitheatre, which  is  situated  at  the  top  of  the  building,  I  desired  to  have 
a  patient  affected  with  complete  paraplegia  carried  up  from  a  ward  on  the 
ground-floor.  Four  flights  of  stairs  were. to  be  mounted.  One  of  the 
patients,  who  was  to  make  part  of  the  group,  was  affected  with  lead-para- 
lysis, the  extensors  of  the  hand  being  nearly  powerless.  He  was  a  man 
of  great  strength,  and  he  volunteered  to  carry  his  fellow-patient  to  the 
amphitheatre  on  his  back.  It  was  necessary  to  assist  him  in  obtaining  a 
firm  grasp  of  the  patient,  and  when  this  was  obtained,  he  performed  the 
feat  with  ease,  and,  after  the  lecture,  brought  the  patient  down  to  the 
ward. 

The  paralysis  is  supposed  to  be  caused  by  the  presence  of  lead  in  the 
affected  muscles.  It  is  difficult  to  understand  its  limitation  to  the  exten- 
sor muscles,  and  why  the  muscles  of  the  upper  should  be  affected  much 
more  frequently  than  those  of  the  lower  extremities.  The  fact  of  its 
being  a  bilateral  affection  is  consistent  with  the  fact  of  the  cause  being 
brought  to  the  affected  muscles  in  the  blood.  The  affected  muscles  are 
found  to  be  feebly  or  not  at  all  excited  to  contraction  by  the  electric  cur- 
rent. There  is  deficiency  or  loss  of,  not  only  electro-muscular  contrac- 
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tility,  but  electro-muscular  sensibility ;  that  is,  the  sense  of  pain  produced 
by  passing  a  strong  current  through  the  affected  muscles  is  slight  com- 
pared with  that  felt  in  the  unaffected  muscles.  If  the  paralysis  be  com- 
plete or  considerable  in  degree,  the  affected  muscles  waste,  and  at  length, 
if  the  paralysis  continue,  they  become  atrophied  and  degenerated,  the 
affection,  under  these  circumstances,  being  permanent.  The  supposition 
that  the  paralysis  is  due  to  the  presence  of  the  lead  in  the  affected  muscles 
is  not  accepted  by  all  pathologists.  Lead  has  been  found  after  death  in 
both  the  muscles  affected,  and  in  the  nervous  centres.  Hammond  is  of 
the  opinion  that  the  difficulty  is  in  the  motor  nerve  cells  of  the  spinal  cord.1 

It  is  to  be  borne  in  mind  that  other  muscles  than  those  involved  in  the 
common  form  of  lead-paralysis,  or  the  wrist-drop,  may  be  paralyzed  by 
this  cause.  The  evidence  of  lead-poisoning  is  therefore  to  be  sought  after 
in  cases  of  paralysis  in  which  other  adequate  causes  are  not  evident,  that 
is,  in  cases  in  which  the  paralysis  is  not  traumatic  nor  connected  with 
evident  lesions.  Amaurosis  is  one  of  the  occasional  effects  of  lead-poison- 
ing. Anaesthesia  and  analgesia  of  the  surface  have  also  been  observed, 
affecting  limited  portions  of  the  integument  of  the  body  and  extremities. 
The  muscles  of  the  larynx  concerned  in  phonation  have  been  known  to 
become  affected,  leading  to  aphonia ;  also,  the  lips  and  lingual  muscles, 
rendering  articulation  difficult. 

The  duration  of  lead -paralysis  is  very  variable.  It  is  sometimes  of 
short  duration,  but  much  oftener  continues  for  a  considerable  period,  and 
improvement,  if  it  take  place,  is  very  gradual.  If  no  improvement  take 
place  for  several  weeks,  the  prognosis  is  unfavorable  as  regards  recovery ; 
the  paratysis  will  be  likely  to  be  permanent.  If  the  paralysis  continue 
long  enough  to  lead  to  notable  atrophy  and  degeneration  of  the  muscular 
structure,  the  condition,  as  regards  recovery  or  improvement,  is  hopeless. 
The  proportion  of  cases  in  which  this  result  takes  place  is  not  small. 

The  treatment  of  paralysis  from  lead  involves,  in  addition  to  the  mea- 
sures applicable  in  general  to  paralysis,  remedies  having  reference  to  the 
elimination  of  lead  from  the  system,  and  especially  the  iodide  of  potas- 
sium. These  measures  have  been  considered  in  connection  with  lead-colic. 


CHAPTER  Y. 

Heiniplegia.    Paraplegia. 

rpHE  forms  of  partial  paralysis  of  most  frequent  occurrence  are  hemi- 
J,  plegia  and  paraplegia.  This  chapter  will  be  devoted  to  the  conside- 
ration of  these  affections  exclusive  of  their  treatment,  deferring  the  latter 
until  general  paralysis  has  been  considered. 

Hemiplegia. 

The  term  hemiplegia  denotes  paralysis  of  a  Literal  half  of  the  bodjr, 
or  the  upper  and  lower  extremity  on  one  side.     Muscles  of  the  face  may, 

1  Diseases  of  the  Nervous  System,  1871. 
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or  may  not,  be  involved.  The  paratysis  may  embrace  both  motion  and 
M-nsation,  or  it  may  be  limited  to  motion.  In  the  great  majority  of  cases 
the  paralysis  is  limited  to  motion,  or,  if  sensation  be  at  first  lost,  it  is 
shortly  regained,  although  the  motor  paralysis  continue.  The  paralysis 
may  be  complete  or  incomplete,  and,  if  incomplete,  it  may  be  of  every 
gradation,  as  regards  degree,  between  the  slightest  appreciable  diminution 
of  motor  power  and  the  closest  approximation  to  completeness.  The 
paralysis  may  be  complete  in  one  and  incomplete  in  the  other  extremity. 
If  incomplete  in  both  extremities,  the  degree  of  paralysis  is  generally 
greater  in  one  than  in  the  other  extremity,  and  in  the  great  majority  of 
cases  the  greater  degree  is  in  the  upper  extremity. 

In  cases  of  complete  motor  paralysis  of  the  members,  movements  may 
frequently  be  produced  by  pricking  the  integument,  tickling  the  sole  of 
the  foot,  or  applying  a  heated  iron  to  the  surface.  These  movements  take 
place  without  volition,  and  much  to  the  surprise  of  the  patient,  if  his 
mental  faculties  be  intact.  They  are  purely  reflex.  They  are  produced 
in  the  lower,  but  rarely  in  the  upper  extremity.  There  is  a  notable  dif- 
ference in  different  cases  as  regards  the  condition  of  the  muscles  of  the 
paralyzed  limbs.  They  are,  in  some  cases,  soft  and  flaccid,  offering  no 
resistance  to  the  movement  of  the  limbs  in  different  directions ;  but,  in 
other  cases,  they  are  hard  and  rigid,  resembling,  sometimes,  muscles  in 
tetanic  contraction,  and  offering  much  resistance  to  movements  of  the  limbs. 

If  the  paralysis  involve  the  muscles  of  the  face,  the  side  affected,  as  a 
rule,  corresponds  to  the  paralyzed  limbs.  Exceptionally,  the  limbs  on 
one  side  and  the  face  on  the  opposite  side  are  affected.  When  this  is  the 
case,  disease  of  the  pons  Varolii  is  indicated.  The  following  explanation  is 
quoted  from  Dr.  J.  Hughlings  Jackson,  in  the  report  of  a  case  of  paralysis  of 
the  facial  nerve  on  the  right,  and  of  the  limbs  on  the  left  side :  "  Since  the 
nerve  fibres  for  the  limbs  cross  below  the  pyramids,  those  of  the  left  arm 
and  leg  will  pass  in  the  right  side  of  the  pons,  on  their  way  to  the  higher 
parts  of  the  motor-tract.  But  the  facial  nerve  of  the  right  side  runs 
through  the  lower  part  of  the  right  side  of  the  pons  to  its  nucleus  on  the 
floor  of  the  fourth  ventricle.  So  that  a  clot  which  damages  the  right 
facial  nerve  damages  also  the  motor  fibres  which  have  come  over  from 
the  left  arm  and  leg."1 

On  the  paralyzed  side  of  the  face,  the  expression  is  abolished,  and 
when  the  facial  muscles  are  excited  to  action,  as  in  speaking  or  smiling, 
the  mouth  is  drawn  to  the  opposite  side.  Voluntary  power  over  the 
orbicular  muscle  of  the  eye  is  rarely  lost,  although  the  paralysis  of  the 
limbs  may  be  complete ;  the  patient  is  generally  able  to  close  the  eye  on 
the  affected  side,  but  he  cannot,  as  a  rule,  close  the  eye  on  the  affected 
side  while  the  other  eye  remains  open.  The  power  over  the  orbicular 
muscle,  in  a  certain  proportion  of  cases,  is  very  obviously  impaired.  The 
patient  usually  winks  on  the  affected  side.  It  was  the  opinion  of  Todd 
that  in  the  paralysis  of  the  face,  in  cases  of  hemiplegia,  the  buccinator 
muscle  is  alone  affected,  and  he  attributed  the  paralysis  to  the  motor 
division  of  the  fifth,  and  not  to  the  facial  or  portio  dura  nerve.  This 
opinion  was  held  by  John  Shaw,  the  relative  and  co-laborer  of  Charles 
Bell.  The  opinion  is  based  on  the  wide  difference,  as  regards  the  extent 
and  degree  of  the  paralysis,  between  cases  in  which  tjie  facial  nerve  is 
alone  affected,  and  the  cases  of  hemiplegia  in  which  the  facial  muscles  are 
involved.  In  cases  of  paralysis  affecting  exchisively  the  portio  dura  or 
facial  nerve,  the  power  of  closing  the  eye  is  lost,  winking  does  not  take 

1  Clinical  Lectures  and  Reports  of  the  London  Hospital,  vol.  i.  1864. 
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place,  and  the  face  is  often  much  distorted  by  the  loss  of  the  antagonism 
of  the  muscles  on  the  affected  side.  It  is  not  easy  to  explain  fully  this 
difference,  but  the  opinion  of  Todd  is  abundantly  disproved  by  clinical 
and  physiological  facts.  The  limitation  of  the  paralysis  of  the  face  in 
cases  of  hemiplegia  to  the  buccinator  muscle  will  not  account  for  the  ap- 
pearances in  a  certain  proportion  of  cases  in  which  there  is  considerable 
distortion  when  the  patient  talks  or  smiles,  and  in  which  the  orbicular 
muscle  of  the  eye  is  to  some  extent  affected.  Moreover,  if  the  motor 
branch  of  the  5th  pair  were  involved,  the  masticatory  muscles,  exclusive 
of  the  buccinator,  should  be  notably  affected,  and  clinical  observation  does 
not  show  this  to  be  an  effect  of  the  paralysis  in  cases  of  hemiplegia. 
Finally,  physiological  experiments  have  shown  that  the  buccinator  muscle 
receives  no  motor  filaments  from  the  fifth,  but  is  supplied  entirely  by  the 
facial  nerve.1  The  fact  that  the  involuntary  act  of  winking  frequently 
continues  on  the  side  affected  with  hemiplegia,  is  thus  explained  by 
Sanders  :  This  act  is  reflex  and  is  dependent  on  fibres  arising  from  the 
medulla  oblongata,  which  are  more  or  less  independent  of  the  cerebral 
hemispheres.  The  same  writer  considers  that  the  immunity  of  the  orbi- 
cular muscles  of  the  eye,  in  certain  cases,  is  to  be  explained  by  supposing 
that  the  nervous  fibres  of  the  7th  pair  which  are  distributed  to  this  muscle 
arise  from  parts  of  the  brain  not  involved  in  the  lesions  giving  rise  to 
hemiplegia.  The  fact  that  the  orbicular  muscle  of  the  eye  is  affected,  as 
a  rule,  much  less  than  other  muscles  of  the  face,  is  not  more  strange  than 
that  the  upper  extremity,  as  a  rule,  is  notably  more  paratyzed  than  the 
lower,  if  the  paralysis  in  both  be  not  complete.  In  view  of  the  con- 
siderations just  presented,  the  conclusion  is,  that  in  hemiplegia  the  para- 
lysis of  the  face  is  due  to  an  affection  of  the  portio  dura  or  facial  nerve, 
the  motor  branch  of  the  5th  pair  remaining  unaffected.2  In  some  cases 
of  hemiplegia  the  loss  of  power  over  the  orbicular  muscle  is  complete, 
and  the  face  is  distorted  when  the  muscles  are  at  rest. 

If  the  patient  protrude  the  tongue,  the  extremity  frequently  points  to 
one  side,  the  side  on  which  the  limbs  are  paralyzed.  The  reason  of  this 
has  been  already  stated  in  connection  with  paralysis  of  the  ninth  nerve. 
The  velum  pendulum  palati,  on  the  side  of  the  paralyzed  limbs,  is  some- 
times involved  in  the  paralysis.  This  is  shown  by  an  abnormal  flaccidity 
of  the  velum  on  one  side,  which  remains  motionless  when  the  muscles  of 
the  other  side  are  seen  to  contract  on  depressing  the  tongue  with  a  spatula. 
The  uvula  in  these  cases  is  deflected  to  the  opposite  side ;  but  this  alone 
is  not  .evidence  of  paralysis,  as  deflection  of  the  uvula  to  one  side  is  fre- 
quentty  observed  in  healthy  persons.  Occasionally  the  third  cranial  nerve 
is  involved,  giving  rise  to  ptosis,  diverging  strabismus,  and  dilatation  of 
the  pupil.  When  this  nerve  is  involved,  it  is  sometimes  on  the  same  side, 
but  in  the  great  majority  of  cases,  on  the  side  opposite  to  that  of  the 
paralyzed  limbs.  The  coexistence  of  paralysis  of  the  third  nerve  on  the 
side  opposite  to  the  hemiplegia  denotes  that  the  centric  cause  is  seated  in 
the  cms  cerebri.  The  other  nerves  distributed  to  the  eye  are  very  rarely 
involved.  The  fifth  nerve  usually  escapes.  The  eighth  nerve  is  unaf- 
fected, save  in  certain  cases  of  hemiplegia  with  coma  about  to  terminate 
fatally.  The  nerves  of  special  sense  almost  always  escape.  The  muscles 
of  respiration  are  not  usually  involved  in  the  paralysis ;  the  respiratory 
movements  on  tfie  two  sides  are  equal.  The  muscles  of  the  neck  and 
trunk  in  general  remain  unaffected. 

1  Vide  Physiology  of  Man,  by  Austin  Flint,  Jr.,  vol.  iv. 

2  For  an  able  discussion  of  this  question  the  reader  is  referred  to  a  paper  by  Dr. 
TVm.  II.  Sanders,  iu  tlie  London  Lancet,  January,  1866. 
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Hcmiplegia  may  be  developed  suddenly  or  more  or  less  gradually.  In 
the  great  majority  of  cases,  it  is  suddenly  developed  in  connection  with 
an  apoplectic  attack.  The  patient  is  stricken  down  with  apoplexy ;  the 
p:ir:i lysis  is  apparent  during  the  continuance  of  the  apoplectic  state,  and 
remains  after  the  patient  has  emerged  from  the  apoplexy.  But  the  para- 
lysis may  be  equally  sudden,  without  the  occurrence  of  apoplexy.  The 
patient  is  then  said  to  have  a  paralytic  shock  or  a  stroke  of  joa/.s//,  which 
the  term  hemiplegia  derivatively  signifies.  The  patient  falls  to  the 
ground,  but  without  losing  consciousness.  In  some  cases  there  is  loss 
of  consciousness  for  an  instant,  or  for  a  few  moments  only.  Frequently, 
if  not  generally,  when  sudden  hemiplegia  occurs  without  apoplexy,  there 
is  more  or  less  disturbance  of  mind,  denoted  by  confusion  of  ideas,  or 
bewilderment. 

The  clinical  history  of  hemiplegia,  during  its  continuance,  presents 
much  diversity  in  different  cases.  It  is  impossible  to  judge  at  first  of  the 
prospect  as  regards  the  duration  of  the  paralysis,  or  the  amount  of  im- 
provement which  will  take  place.  If  life  be  not  speedily  destroyed  by  the 
lesions  giving  rise  to  the  paralysis,  more  or  less  improvement  takes  place 
in  the  majority  of  cases.  The  improvement  is  usually  gradual.  The 
sensibility,  if  this  have  been  lost,  is  first  restored,  and  it  may  become  ab- 
normally increased  on  the  affected  side.  The  paralyzed  condition  of  the 
face  may  diminish  or  disappear  in  a  short  time.  Improvement,  as  a  rule, 
begins  sooner  and  progresses  more  rapidty  in  the  lower,  than  in  the 
upper  extremity.  Frequently  the  patient  is  able  to  walk  without  imich 
difficulty  while  the  upper  extremity  remains  almost  completely  paralyzed. 
The  manner  of  walking  varies  in  different  cases.  If  the  rotating  muscles 
of  the  thigh  be  relatively  but  little  affected,  the  limb  is  thrown  forward 
so  as  to  describe  the  arc  of  a  circle ;  but  frequently  the  body  is  inclined 
to  the  opposite  side  and  the  limb  is  dragged  after  its  fellow.  Sometimes 
it  is  brought  forward  with  a  jerking  movement.  Tremulousness  of  the 
limb  in  walking  is  sometimes  observed.  The  patient  often  experiences 
difficulty  in  walking  from  a  depression  of  the  toes,  which  renders  him 
liable  to  trip. 

In  some  cases  of  hemiplegia,  complete  recovery  takes  place  after  a  few 
days  or  weeks.  These  cases  form  a  small  minority.  In  the  great  ma- 
jority of  cases  complete  recovery  never  takes  place.  The  limit  of  im- 
provement varies  much  in  different  cases.  Persons  with  permanent  hemi- 
plegia not  infrequently  live  many  years.  I  have  at  the  time  I  am  writing 
two  cases  under  observation  of  ten  j^ears'  standing.  I  have  records  of 
several  cases  in  which  persons  of  middle  and  advanced  age  had  been 
attacked  with  hemiplegia  in  infancy  or  childhood,  a  certain  amount  of 
paralysis  remaining. 

Remote  effects  upon  the  paralyzed  parts  are  deficiency  of  volume  or 
wasting  and  degeneration  of  structure,  these  effects  being  proportionate 
to  the  degree  of  permanent  paralysis.  Other  remote  effects  relate  to  the 
contraction  of  certain  muscles.  Permanent  contraction  of  the  flexor 
muscles,  especially  of  the  forearm,  is  frequently  observed.  This  effect, 
occurring  at  a  late  period  in  cases  of  hemiplegia,  was  considered  by  Todd 
as  resulting  from  cicatrization  with  the  loss  of  a  certain  amount  of  cere- 
bral substance.  It  is  in  some  cases  due  to  a  force  of  contraction  sufficient 
to  overcome  antagonizing  muscles,  and,  in  other  cases,  to  a  greater  degree 
of  paralysis  of  the  extensor  muscles,  the  flexor  contracting  simply  be- 
cause they  are  not  antagonized.  In  the  latter  case,  the  flexed  parts  are 
restored  with  a  little  force ;  in  the  former,  the  contracted  muscles  offer 
resistance  to  efforts  for  extension.  Dr.  S.  Weir  Mitchell  has  been  led  to 
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observe  the  interesting  fact  that  in  cases  of  hemiplegia  from  cerebral 
lesions,  the  growth  of  the  nails  on  the  limbs  of  the  affected  side  is 
arrested,  and  that  a  resumption  of  their  growth  is  a  forerunner  of  a  return 
of  power  over  the  paralyzed  muscles. 

The  mental  condition  in  different  cases  of  persistent  hemiplegia  presents 
great  variation.  The  faculties  of  the  mind  are  generally,  if  not  invariably, 
more  or  less  impaired.  Patients  are  moved  to  tears  or  laughter  by  trivial 
circumstances.  A  marked  change  in  character  is  frequently  observed. 
They  are  apt  to  become  impatient  and  irritable.  They  lose  self-reliance, 
and  are  easily  influenced  by  those  around  them.  This  fact  sometimes  has 
important  medico-legal  bearings.  Exclusive  of  the  cases  in  which  hemi- 
plegia has  existed  from  early  life,  the  tendency  is  to  progressive  impair- 
ment of  the  mental  faculties,  ending  at  last  in  imbecility.  Cases  differ 
much  as  regards  the  rapidity  of  progress  toward  this  result.  The  mental 
deterioration  doubtless  often  depends,  in  no  small  measure,  on  the  defi- 
ciency of  the  exercise  of  the  mental  faculties  after  paralysis  has  occurred. 

Loss  of  speech  (aphasia)  has  been  already  considered  as  an  occasional 
sequel  of  apoplexy.  It  characterizes  certain  cases  of  hemiplegia  not  de- 
veloped in  connection  with  apoplexy.  Difficult  articulation  may  result 
from  the  persistence  of  a  paralyzed  condition  of  the  tongue  and  lips,  and 
I  have  observed  imperfect  phonation  attributable  to  paralysis  of  the  spinal 
accessory  nerve ;  but  the  loss  of  speech  now  referred  to  depends  on  in- 
ability either  to  recollect  words,  although  their  meaning  is  understood 
when  used  by  others,  or  to  co-ordinate  the  movements  involved  in  the 
utterance  of  language.  In  these  cases,  often,  the  patient  uses  the  same 
word  or  words  whenever  he  attempts  to  speak. 

If  life  be  prolonged  in  cases  of  hemiplegia,  subsequent  attacks  may  be 
experienced.  In  these  repeated  attacks,  the  same  side  of  the  body  may 
be  affected,  or  the  two  sides  may  be  successively  affected.  Several  cases 
of  alternate  hemiplegia  have  fallen  under  my  observation.  Simultaneous 
paratysis  of  both  sides,  or  double  hemiplegia,  is  occasionally  observed. 
The  lesion  in  these  cases  is  seated  in  the  pons  Yarolii,  the  explanation  of 
the  double  hemiplegia  being  that  the  fibres  from  each  side  of  the  body  are 
not  widely  separated  in  the  pons  as  they  are  in  the  crus  cerebri,  thalamus 
opticus  and  corpus  striatum.  An  anomalous  form  is  the  occurrence  of 
motor  paralysis  on  one  side,  and  paralysis  of  sensation  on  the  other  side. 
This  must  be  exceedingly  rare.  Cases,  however,  have  been  reported.  The 
seat  of  the  lesion  is  spinal  in  those  cases  which  exemplify  the  decussation 
of  the  sensory  fibres  in  the  cord,  according  to  the  views  of  Brown-Sequard. 
I  have  met  with  an  example  of  motor  paralysis  affecting  the  lower  ex- 
tremity of  one  side,  and  the  upper  extremity  of  the  other  side.  The  patient 
was  a  child  two  years  of  age.  Preceding  the  paralysis,  an  abscess  formed 
behind  the  ear  on  one  side.  The  paralysis  was  at  first  nearly  complete. 
Six  months  afterward,  the  patient  had  nearly  regained  full  power  over  the 
lower  extremity,  and  the  paralysis  of  the  upper  extremity  was  much  dimin- 
ished. At  this  time  there  were  no  symptoms  pointing  to  cerebral  disease, 
exclusive  of  the  paralysis,  and  the  general  health  was  good. 

The  diagnosis  of  hemiplegia  offers  no  difficulty.  A  very  slight  degree 
of  paralysis  may  escape  observation  if  the  attention  be  not  directed  to  it. 
The  patient  may  not  be  aware  of  its  existence.  It  is  ascertained  in  such 
cases  by  causing  the  patient  to  grasp,  with  all  his  force,  with  each  hand 
in  succession,  the  hand  of  the  physician,  and  to  stand  successively  on  each 
leg.  The  comparative  sensibility  to  tact  on  the  two  sides  is  to  be  meas- 
ured by  compasses  as  already  described,  and  the  sensibility  to  pain  con- 
trasted by  pinching  or  pricking  the  corresponding  extremities.  Paralysis 
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is  liable  especially  to  be  overlooked  in  young  children,  even  when  it  is  not 
very  slight,  the  more  because  hemiplegia  in  the  young  child  is  extremely 
rare. 

Malingerers  sometimes  feign  hemiplegia.  They  are  apt  to  pretend  that 
sensation,  as  well  as  motion,  is  lost ;  this  should  excite  suspicion.  Hugh- 
lings  Jackson  has  pointed  out  a  mode  by  which  this  deception  may  gene- 
rally be  discovered.  The  malingerer  keeps  the  arm  close  to  the  body  when 
asked  to  stoop  forward.  In  doing  this,  he  exerts  a  voluntary  power  over 
the  limb.  In  true  hemiplegia,  when  the  patient  stoops,  the  palsied  arm 
falls  forward. 

Having  determined  the  existence  of  hemiplegia,  the  next  point  is  to 
ascertain  the  morbid  condition  on  which  it  is  dependent.  This  is  an  im- 
portant point  in  its  bearing  on  prognosis  and  treatment.  It  is  not  always 
easy  to  determine  whether  hemiplegia  be  functional  or  not,  and,  if  depend- 
ent on  lesion,  to  arrive  at  a  positive  conclusion  respecting  its  character. 
In  a  certain  proportion  of  cases,  its  functional  character  may  be  inferred 
from  its  brief  duration,  the  completeness  of  recovery,  and  the  absence  of 
symptoms,  exclusive  of  paralysis,  denoting  lesion. 

The  lesions  which  give  rise  to  hemiplegia  are  various.  With  rare  ex- 
ceptions, they  are  intra-cranial.  They  must  be  situated  either  within  the 
cranium  or  at  the  upper  part  of  the  spinal  canal.  A  lesion  of  the  spinal 
cord,  in  order  to  give  rise  to  hemiplegic  paralysis,  must  be  limited  to  an 
antero-lateral  quarter  of  the  cord.  It  is  obvious  that  a  lesion  so  limited  is 
not  likely  to  occur.  Yet  cases  have  been  reported.  An  example  is  given 
by  Todd.1  In  spinal  hemiplegia,  the  lesion  of  the  cord  is  on  the  same  side 
as  the  paralysis.  Of  course,  in  this  form  of  hemiplegia  the  cranial  nerves 
are  not  involved ;  the  face  is  unaffected.  A  point  of  distinction  relates  to 
the  intercostal  and  abdominal  muscles.  These  are  apt  to  be  affected, 
whereas  they  are  rarely  affected  in  hemiplegia  from  intra-cranial  lesions. 
The  diaphragmatic  movements  also  are  apt  to  be  affected  in  spinal  hemi- 
plegia, Another  differential  point  is,  that  in  cerebral  paralysis  the  elec- 
tro-contractility and  electro-sensibility  of  the  affected  muscles  is  preserved, 
whereas,  they  are  more  or  less  impaired  ifthe  paralysis  depend  on  a  lesion 
of  the  cord.  This  point  is  only  available  within  a  period  of  four  mouths 
from  the  occurrence  of  the  paralysis. 

Almost  invariably  the  lesions  are  intra-cranial  and  situated  above  the 
point  of  decussation  of  the  pyramidal  columns  of  the  medulla  oblongata. 
The  paralysis  is,  therefore,  on  the  side  opposite  to  that  of  the  lesions. 
Lesions  found  after  death  are  laceration  of  brain-substance  from  extrava- 
sated  blood,  inflammatory  exudation  and  softening  from  circumscribed  cere- 
britis,  non-inflammatory  softening,  pressure  of  exuded  lymph  in  meningitis, 
and  morbid  growths,  or  tumors  either  within  the  brain  or  connected  with 
the  meninges  and  pressing  on  the  brain.  To  these  are  to  be  added  com- 
pression of  the  brain  from  depression  of  bone,  and  wounds  of  the  brain, 
the  consideration  of  which  belongs  to  surgery.  The  different  intra-cranial 
lesions  give  rise  to  hemiplegic  paralysis  when  they  are  either  seated  in,  or 
are  so  situated  as  to  interfere  by  pressure  with  the  functions  of,  those 
parts  which  contain  the  motor  and  sensory  fibres  in  the  hemisphere  oppo- 
site to  the  paralyzed  side,  viz.,  the  corpus  striatum,  the  thalamus  opticus, 
and  the  crus  cerebri.  In  the  great  majority  of  the  cases  of  hemiplegia, 
the  centric  cause  affects  either  the  corpus  striatum  or  the  thalamus  opticus 
of  the  opposite  side.  A  limited  number  of  observations  appear  to  show 
that  lesions  seated  exclusively  within  the  corpus  striatum  give  rise  to  mo- 

1  Op.  cit. 
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tor  paralysis  only,  and  that  lesions  confined  to  the  thalamus  opticus  give 
rise  to  paralysis  of  motion  and  sensation,  that  of  the  latter  predominating.1 

Of  the  foregoing  lesions,  the  most  frequent  is  extravasation  of  blood 
into  the  substance  of  the  brain.  This  is  the  lesion  in  a  large  proportion 
of  the  cases  in  which  hemiplegia  accompanies  and  remains  after  apoplexy, 
and,  in  the  majority  of  cases,  hemiplegia  and  apoplexy  are  thus  associated. 
Extravasation,  however,  is  sometimes  so  small,  or  occurs  so  slowly,  that 
hemiplegia  is  produced  without  apoplexy.  With  or  without  apoplexj^,  if 
the  paralysis  occur  suddenly,  especially  in  a  person  of  middle  or  advanced 
age,  and  without  having  been  preceded  by  symptoms  denoting  cerebral 
disease,  the  chances  are  that  it  is  dependent  on  extravasation.  This  is 
almost  certainly  the  case,  if  fever,  together  with  the  symptoms  of  cere- 
britis,  be  developed  shortly  after  the  attack  and  continue  for  several  days, 
and  if  the  patient  be  over  forty  years  of  age. 

Hemiplegia  produced  by  a  clot  in  the  brain  is  generally  at  first  com- 
plete. The  completeness  is  due  to  a  stunning  or  contusion  of  the  brain, 
and  to  the  anaemia  caused  by  the  pressure  of  the  extravasated  blood  on 
the  vessels  in  addition  to  the  laceration  of  brain-tissue.  The  improve- 
ment which  takes  place  is  explained  partly  by  the  recovery  from  the  stun- 
ning or  contusion,  and,  in  part,  by  the  absorption  of  the  serous  portion 
of  the  extravasated  blood.  The  recovery  in  such  cases  is  never  complete. 
The  approximation  to  completeness  of  recovery  will  be  close,  other  things 
being  equal,  in  proportion  as  the  permanent  damage  which  the  brain  sus- 
tains is  small.  Assuming  that  the  clot  is  absorbed  and  cicatrization  takes 
place,  the  amount  of  permanent  damage  to  the  brain  differs  much  in  dif- 
ferent cases,  according  to  the  size  of  the  clot  together  with  the  extenjt  of 
inflammation  and  softening  in  the  substance  of  the  brain  surrounding  it. 
In  a  case  under  my  observation  at  Bellevue  Hospital,  in  which  the  re- 
covery was  nearly  complete,  an  apoplectic  cyst  was  found  after  death,  as 
large  as  an  American  walnut,  situated  in  the  corpus  striatum. 

The  dependence  of  hemiplegia  on  inflammatory  softening  is  to  be  inferred 
from  the  paralysis  having  been  preceded  by  symptoms  of  circumscribed 
cerebritis.  It  is  doubtful  if  complete  recovery  ever  take  place  in  these 
cases.  The  hemiplegia  is  not  likely  to  be  produced  so  suddenly  as  in  the 
cases  of  extravasation.  Extravasation,  however,  may  occur  in  connection 
with  inflammatory  softening. 

Hemiplegia  is  an  occasional  effect  of  the  pressure  of  tymph  in  cases  of 
meningitis.  If  it  occur  without  extravasation  or  softening,  the  local  con- 
ditions do  not  preclude  complete  recovery.  It  also  occurs  in  cases  of  in- 
duration or  partial  sclerosis  of  the  brain. 

Tumors  of  the  brain  give  rise  to  hemiplegia  by  pressure  and  by  exciting 
circumscribed  inflammatory  softening.  The  hemiplegia  in  these  cases  is 
developed  gradually,  different  parts  being  successively  affected.  The  face 
is  apt  to  be  affected  out  of  proportion  to  the  paralysis  of  the  limbs.  Amau- 
rosis,  loss  of  hearing,  and  paralysis  of  the  nerves  distributed  to  the  mus- 
cles of  the  ej^e,  occur  oftener  than  in  cases  of  hemiplegia  dependent  on 
other  lesions.  Epileptiform  attacks  are  not  infrequent.  The  paralysis  is 
progressive,  and  there  is  no  ground  for  an  expectation  of  recover}\ 

In  a  certain  proportion  of  the  cases  in  which  hemiplegia  is  to  be  con- 
sidered as  functional,  the  paralysis  is  due  to  an  interruption  of  the  circu- 
lation in  a  portion  of  the  brain  \>y  either  an  embolus  or  a  thrombus  in  one 
of  the  cerebral  arteries.  The  interruption  of  the  circulation  in  a  portion 
of  the  brain  from  embolism  may,  however,  lead  to  sbfteniug ;  the  paraly- 

1  Vide  Interne  Pathologie  par  Jaccoud,  Tome  I. 
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sis  then  persists  and  is,  of  course,  no  longer  functional.  An  embolus 
from  the  left  side  of  the  heart  is  likely  to  enter  one  of  the  carotid  arteries, 
and,  cMi-ricd  onward  with  the  current  of  blood,  it  is  apt  to  pass  into  the 
middle  cerebral  artery,  which  is  almost  a  direct  continuation  of  the  caro- 
tid. Plugging  of  one  of  the  middle  cerebral  arteries  at  once  deprives  a 
portion  of  the  brain  of  blood,  because  between  the  arteries  beyond  the 
circle  of  Willis  there  are  no  anastomoses,  and,  therefore,  the  supply  of 
blood  by  the  collateral  circulation  is  slow  and  difficult ;  hence,  the  occur- 
rence of  softening  from  defective  nutrition.  An  embolus  is  much  oftener 
carried  into  the  left  than  into  the  right  middle  cerebral  artery,  the  reason 
being  that  the  left  carotid  artery  takes  its  origin  from  the  arch  of  the 
aorta,  and  is  in  a  direct  line  with  the  current  of  blood  in  the  latter  vessel, 
whereas  the  arteria  innominata,  from  which  the  right  carotid  springs, 
forms  an  angle  with  the  aorta.  An  embolus  may  also  be  derived  from  an 
aortic  aneurism.  Plugging  of  the  cerebral  artery  may  also  arise  from 
coagulation  of  fibrin  within  the  artery,  the  clot,  or  thrombus,  being  caused 
by  the  roughened  interior  surface  of  the  vessel  from  calcareous  degenera- 
tion. The  paralysis  from  a  thrombus  is,  in  general,  not  sudden,  but  is  de- 
veloped more  or  less  slowly.  Non-inflammatory  softening  is  to  be  inferred 
when  the  paralysis  persists  in  cases  of  either  embolism  or  thrombosis. 
Points  which  are  diagnostic  of  embolic  hemiplegia  are  the  following :  The 
paralysis  occurs  suddenly,  either  with,  or  without,  an  apoplectic  seizure. 
The  hemiplegia  is  oftener  on  the  right,  than  the  left,  side,  for  the  reason 
just  stated.  The  hemiplegic  attack  is  not  followed  by  fever  and  the  local 
symptoms  denoting  cerebritis.  The  latter  point  is  important,  because 
the  diagnosis  involves  especially  differentiation  from  hemiplegia  caused 
by  a  clot.  Other  points  which  are  significant,  as  tending  to  exclude  the 
latter,  are  the  age  of  the  patient,  and  the  coexistence  of  either  valvular 
lesions  of  the  heart  or  aortic  aneurism.  If  the  patient  be  under  middle 
age,  the  chances  are  in  favor  of  embolism  ;  and  cerebral  embolism  is  gene- 
rally associated  with  the  signs  of  cardiac  valvular  lesions,  or  with  aortic 
aneurism.  The  short  duration  of  the  hemiplegia,  and  the  completeness 
of  the  recovery,  corroborate  the  diagnosis  of  embolism;  yet  it  is  to  be 
borne  in  mind  that  non-inflammatory  softening  resulting  from  embolism 
involves  persistence  of  the  hemiplegia.  With  due  attention  to  all  the 
foregoing  points,  it  must  be  confessed,  the  differentiation  of  cerebral  hemor- 
rhage from  embolism  is  not  always  easy.  In  thrombosis,  the  hemiplegia, 
as  a  rule,  is  not  sudden,  but  developed  more  or  less  gradually.  This  is  the 
chief  point  of  difference  as  contrasted  with  embolism.  The  latter  causes 
a  sudden  and  more  or  less  complete  paralysis,  which  is  likely  to  diminish 
and  entirely  disappear  if  it  be  purely  functional,  that  is,  if  softening  do 
not  ensue.  On  the  other  hand,  thrombosis  causes,  at  first,  a  slight  para- 
lysis which  increases  more  or  less  rapidly.  To  each  of  these  rules,  how- 
ever, there  are  exceptions.  Thrombosis  may  occur  so  quickly  that  the 
hemiplegia  is  sudden,  and  more  or  less  complete,  afterward  diminishing. 
An  embolism  may  occasion,  at  first,  a  partial  occlusion  of  the  vessel,  and 
the  obstruction  be  afterward  made  more  complete  by  coagulation  of  blood 
at  the  point  of  the  obstruction.  In  the  latter  case,  embolism  and  throm- 
bosis are  continued ;  and  the  liability  to  this  combination  is  to  be  borne 
in  mind. 

Embolism  and  thrombosis  are  among  the  causes  of  hemiplegia  when  it 
is  to  be  considered  as  functional.  Other  examples  of  functional  paralysis 
are  to  be  mentioned.  Todd  distinguished  certain  cases  as  cases  of  emo- 
tional hemiplegia,  the  paralysis  taking  place  during  strong  mental  excite- 
ment, as  in  a  violent  fit  of  anger,  recovery  taking  place,  but  sometimes 
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slowly.  Hemiplegia  sometimes  follows  epilepsy,  usually,  in  this  connec- 
tion being  of  transient  duration.  In  a  case  which  came  under  my  obser- 
vation in  which  epileptic  paroxysms  recurred  at  short  intervals  for  several 
successive  days,  hemiplegia  occurred  before  the  paroxysms  ceased,  the 
face,  as  well  as  the  limbs,  on  one  side,  being  paralyzed.  The  paralysis 
completely,  disappeared  after  a  few  days.  Functional  paralysis  sometimes 
occurs  in  connection  with  hysteria.  The  form  of  hysterical  paralysis  is 
generally  paraplegia,  but  hemiplegia  is  sometimes  observed.  The  face 
and  tongue  are  not  involved  in  this  form  of  paralysis,  and,  as  a  rule,  the 
left  side  is  the  side  paralyzed.  Hemiplegia  has  also  been  observed  to  fol- 
low chorea,  the  limbs  paralyzed  being  those  on  the  side  most  affected  with 
the  choreic  movements.  The  paralysis  in  these  cases  does  not  extend  to 
the  face  or  tongue.  Finally,  functional  hemiplegia  is  sometimes  a  sequel 
of  diphtheria.  I  have  already  referred  to  a  case  in  which  hemiplegia, 
supposed  to  be  functional,  followed  insolation  (vide  page  620.) 

The  prognosis  in  functional  hemiplegia  is  always  favorable.  The  re- 
covery is  a  question  of  time ;  it  may  take  place  quickly,  or  the  paralysis 
may  be  more  or  less  protracted.  In  view  of  the  contrast,  as  regards 
prognosis,  between  functional  cases  and  those  in  which  lesions  are  in- 
volved, it  is  desirable  to  discriminate  between  them  in  practice.  The 
connection  with  diphtheria,  chorea,  hysteria,  or  epilepsy,  is  a  ground  for 
the  supposition  that  it  is  functional.  The  points  distinctive  of  embolism 
and  thrombosis  are  to  be  considered;  and,  finally,  the  circumstances  which 
go  to  exclude  the  various  lesions — clot,  cerebritis,  meningitis,  sclerosis, 
tumor — are  to  be  taken  into  account.  In  view  of  the  importance  of  this 
discrimination,  I  shall  subjoin  brief  abstracts  of  a  few  illustrative  cases 
of  functional  hemiplegia: — 

CASE  1.  Mr.  S.,  aged  75,  merchant,  formerly  subject  to  attacks  of  rheu- 
matism, a  man  of  active  habits,  attending  daily  to  business,  left  his  home 
in  the  morning,  to  go  to  his  place  of  business,  in  his  usual  health.  He 
was  observed  to  act  strangely ;  he  walked  with  difficulty,  and  had  difficulty 
in  moving  his  hands.  He  insisted  that  nothing  was  the  matter,  but  was 
prevailed  upon  to  return  home  in  a  carriage.  He  got  up  stairs  with  con- 
siderable difficulty,  and  immediately  became  somnolent,  but  was  easily 
roused,  giving  incoherent  replies  to  questions.  I  saw  him  an  hour  after 
he  had  been  brought  home.  He  was  somnolent,  but  without  stertor.  The 
face  when  he  spoke  was  drawn  to  the  right  side ;  enunciation  was  diffi- 
cult ;  the  left  upper  and  lower  limbs  were  incompletely  paralyzed,  and  the 
tongue  turned  to  the  left  side.  Yawning  was  frequent.  Pulse  TO  and  com- 
pressible. He  swallowed  with  some  difficulty.  There  had  been  no  vomit- 
ing. When  roused,  he  persisted  in  saying  that  nothing  was  the  matter. 
He  complained  of  no  pain. 

On  the  following  day  there  was  marked  improvement.  He  had  slept 
through  the  night  and  awoke  perfectly  rational.  The  distortion  of  the 
face  and  deviation  of  the  tongue  Avere  much  less,  and  the  paralysis  of  the 
limbs  was  less.  With  assistance  he  walked  to  the  water-closet.  He  ate  a 
light  breakfast.  The  heart-sounds  were  extremely  feeble,  and  no  cardiac 
murmur  was  discoverable. 

The  improvement  continued,  and,  on  the  sixth  day  after  the  date  of  the 
attack,  he  insisted  upon  going  out  and  attending  to  his  business  as  usu:il. 
The  paralysis  had  entirely  disappeared.  A  little  laurel-water  and  aconite 
were  the  only  remedies  employed.  He  was  allowed  at  once  a  nutritious 
diet. 

This  case  occurred  more  than  six  years  ago.     The  patient  has  had  no 
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return  of  the  paralysis,  and  is  still  living  -and  •well.  The  pathological 
condition  in  this  case  was,  probably,  thrombosis. 

CASE  2.  Mr.  S.,  aged  about  70,  his  general  health  good,  and  his  mental 
faculties  well  preserved,  took  a  long  walk  in  the  afternoon,  returned  at 
his  usual  hour,  feeling  as  well  as  usual,  and  slept  well  during  the  night. 
On  awakening  in  the  morning,  lie  complained  of  numbness  in  the  right 
side  of  the  body,  and  of  deficient  muscular  power  on  that  side.  He  was 
able  to  walk  without  difficulty,  but  the  grasp  with  his  right  hand  was  con- 
siderably impaired.  There  was  no  distortion  of  the  face,  and  the  tongue 
was  protruded  in  a  right  line.  The  most  marked  difficulty  related  to  the 
speech.  There  was  no  trouble  in  enunciation,  but  the  difficulty  was  in 
the  recollection  of  words.  On  undertaking  to  speak,  after  a  few  words, 
he  hesitated,  and  finally  was  unable  to  express  what  he  desired  to  say, 
leaving  a  sentence  so  incomplete  that  it  was  not  easy  to  comprehend  him. 
He  was  greatly  distressed  by  his  inability  to  converse.  Aside  from  the 
foregoing  symptoms,  he  appeared  to  have  no  ailment.  He  had  no  pain, 
and  had  his  usual  appetite. 

He  remained  in  the  condition  just  described  for  several  days,  and  gradu- 
ally recovered.  This  was  in  March,  1862.  He  has  had  no  return  of  the 
paralysis,  and  is  now  (Xov.  1865)  well.  No  remedies  were  given.  The 
probable  diagnosis,  in  this  case,  lies  between  embolism  and  thrombosis. 
My  notes  do  not  embrace  the  condition  of  the  heart. 

CASE  3.  The  following  case,  which  came  under  my  observation  atBelle- 
vue  Hospital,  is  a  good  example  of  functional  hemiplegia  commected  with 
hysteria. 

Susan  C.  aged  18,  dressmaker,  was  admitted  June  20,  1866.  Three 
weeks  before  her  admission,  she  retired  at  night  perfectly  well ;  but  on 
awakening  in  the  morning  she  found  sensation  and  the  power  of  voluntary 
motion  completely  lost  in  the  left  leg.  Toward  evening  of  the  same  day 
she  suddenly  lost  sensation  and  the  power  of  motion  in  the  left  upper  ex- 
tremity. The  complete  paralysis  of  the  upper  extremity  continued  for  a 
week,  and  then  she  gradually  recovered  the  use  of  it.  On  her  admission 
she  could  move  this  extremity  freely,  but  there  was  complete  loss  of  sen- 
sation and  the  power  of  motion  in  the  left  lower  extremity.  In  walking 
with  a  crutch  she  dragged  the  paralyzed  limb.  There  was  not,  nor  had 
there  been,  any  facial  paralysis.  The  tongue  was  protruded  in  a  right 
line.  There  was  no  rigidity  of  the  paralyzed  muscles ;  no  disparity  be- 
tween the  two  limbs  as  regards  temperature,  and  the  pupils  were  of  equal 
size.  Her  intellect  was  intact.  Soon  after  her  admission  she  had  reten- 
tion of  urine,  and  the  catheter  was  resorted  to  for  several  daj's ;  but  she 
succeeded  in  passing  her  water,  on  the  physician  in  charge  refusing  to 
continue  the  use  of  the  catheter.  She  was  notably  hysterical,  the  globus 
hystericus  being  well  marked.  She  complained  much  of  wandering  neu- 
ralgic pains. 

July  23d.  During  a  thunder-storm  the  patient  was  much  frightened, 
and  had  a  hysterical  convulsion.  The  cold  douche  was  resorted  to,  which 
promptly  arrested  the  convulsions,  and,  on  recovering  her  consciousness, 
she  regained  at  once,  almost  entirely,  power  over  the  paralyzed  limb. 
The  next  day  she  walked  without  difficult}-,  and  on  the  following  day  went 
out  of  the  hospital  on  a  pass.  She  remained  well  for  about  a  week,  and 
then  suddenly  lost  the  power  of  moving  the  left  upper  and  loAver  ex- 
tremity. 

Atiir.  fi.  Under  the  use  of  the  shower-bath,  she  has  recovered  nearly 
complete  power  over  the  upper  extremity,  and  partially  over  the  lower 
extremity. 
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This  patient  subsequently  became  affected  with  paraplegia,  loss  of  the 
sense  of  pain  and  of  tact  coexisting  with  motor  paralysis.  She  recovered 
completely  from  the  latter,  and  was  discharged  from  the  hospital  well. 

CASE  4.  A  case  at  my  hospital  clinic,  Nov.  24,  1871,  illustrated  the 
occurrence  of  two  successive  attacks  of  hemiplegia,  the  first  attack  being 
attributable  to  embolism,  and  the  second  to  thrombosis.  The  first  attack 
was  sudden,  the  patient  at  the  time  of  its  occurrence  being  apparently 
well.  The  right  side  was  paralyzed.  There  was  no  apoplectic  seizure. 
The  hemiplegia  was,  for  a  few  moments,  complete.  In  an  hour  it  had  en- 
tirely disappeared.  Several  months  afterward,  another  attack  occurred. 
In  this  attack,  the  paralysis  was  developed  gradually,  becoming  nearly 
complete  in  the  course  of  a  week.  He  began  shortly  to  improve,  and,  in 
a  few  weeks,  he  had  entirely  recovered.  A  slight  diminution  of  motor 
power  remained. 

CASE  5.  The  probable  interpretation  of  the  following  case  is  that  the 
first  attack  was  due  to  embolism  from  which  resulted  softening,  and,  as  a 
consequence  of  softening,  hemorrhage  took  place  giving  rise  to  the  second 
attack. 

A  young  woman,  in  December,  18*71,  was  affected  suddenly  with  left 
hemiplegia.  In  two  weeks  she  had  nearly  recovered  ;  but  there  remained 
slight  diminution  of  motor  power  after  a  second  attack  which  occurred  in 
the  July  following.  The  second  attack  was  sudden,  the  paratysis  being 
on  the,  same  side.  During  the  succeeding  four  months,  gradual  improve- 
ment took  place.  The  patient  could  then  walk  with  difficulty,  but  the 
recovery  of  voluntary  power  over  the  upper  limb  was  small. 

CASE  6.  A  case  referred  to  me  by  Dr.  John  L.  Campbell,  October,  1811, 
presented  the  following  facts :  The  patient,  a  clerk,  was  40  years  of  age. 
He  had  had  rheumatism  several  years  before.  He  was,  as  he  supposed, 
in.  perfect  health,  when,  at  breakfast,  he  had  sudden  right  hemiplegia,  the 
paralysis  being  complete.  It  disappeared  entirely  within  an  hour.  There 
was  no  pain  in  the  head,  nor  loss  of  consciousness,  nor  confusion  of 
ideas.  After  this  for  two  weeks  he  had  recurrences  of  the  hemiplegia  in 
like  manner  without  any  cerebral  symptoms,  the  paralysis  incomplete 
and  lasting  for  a  few  moments  only.  During  the  period  just  stated,  there 
were  ten  or  twelve  attacks,  the  health  otherwise  being  perfectly  good. 
The  attacks  then  ceased,  and  I  learned  several  months  afterward  that  he 
was  well.  There  were  no  signs  of  cardiac  disease  in  this  case. 

In  cases  of  hemiplegia  dependent  on  intra-cranial  lesions,  the  prognosis 
as  regards  the  duration  of  life,  will  depend  on  the  nature  and  extent  of 
the  lesions,  and  other  circumstances.  The  persistence  of  the  hemiplegia 
does  not  preclude  the  continuance  of  life  for  an  indefinite  period.  Hemi- 
plegia which  has  lasted  from  early  life  to  middle  age  may  not  interfere  at 
all  with  the  duration  of  life.  But,  occurring  in  middle  or  advanced  life, 
the  lesions  which  exist  in  the  majorit}'  of  cases,  viz.,  extravasation  of 
blood,  or  softening,  or  both,  generally  involve  more  or  less  immediate 
danger  to  life ;  and,  if  the  attack  do  not  prove  fatal,  other  attacks  are 
apt  to  recur,  from  the  persistence  of  the  morbid  conditions  to  which  the 
primary  attack  was  attributable.  The  connection  of  hemiplegia  with 
syphilis,  in  certain  cases,  is  a  highly  important  fact  as  regards  treatment 
and  prognosis.  Syphilitic  hemiplegia  occurs  at  variable  periods  after  the 
date  of  the  primary  disease,  the  average  time  being  about  five  years.  The 
paralysis  is  preceded,  for  several  weeks,  by  pain  in  the  head.  Dilatation 
of  the  pupil  on  either  the  paralyzed  or  the  opposite  side  is  of  frequent 
occurrence,  not  associated  with  ptosis  or  strabismus.  In  most  cases  the 
hemiplegia  comes  on  gradually ;  but  it  is  sometimes  sudden,  and  then 
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usually  without  an  apoplectic  seizure.  Improvement  or  recovery  under 
anti-syphilitic  treatment  goes  to  confirm  the  diagnosis.  A  highty  im- 
portant practical  injunction  is  to  suspect  a  syphilitic  connection  when- 
ever a  patient  has  had  syphilis.  Of  the  different  lesions  giving  rise  to 
lu'iuiplegia,  those  which  are  of  syphilitic  origin  are  especially  amenable 
to  medicinal  treatment.1 

Paraplegia. 

Bilateral  paralysis,  that  is,  paralysis  affecting  members  on  the  two  sides 
of  the  body,  almost  always  affects  either  both  the  upper  and  lower  ex- 
tremities, or  the  two  lower  extremities.  Paralysis  of  the  two  upper  ex- 
tremities, the  lower  limbs  remaining  unaffected,  is  extremely  rare,  but 
examples  have  occurred.  In  such  cases  the  paralysis  must  depend  on  a 
lesion  or  a  morbid  condition  limited  to  those  fibres  of  the  cervical  portion 
of  the  spinal  cord  which  go  to  form  the  brachial  plexus  on  the  two  sides. 
To  such  cases  the  term  paraplegia  is  applicable ;  but  this  term,  in  general, 
is  used  to  express  paralysis  affecting  the  two  lower  extremities,  and,  in 
some  cases,  involving  the  bladder  and  rectum.  The  paralysis  may  be 
motor,  or  sensory,  or  both  motor  and  sensory.  The  paralysis  is  limited 
to  motion  in  the  larger  proportion  of  cases,  but  both  motion  and  sensa- 
tion are  lost  or  impaired  much  oftener  than  in  cases  of  hemiplegia.  There 
are  cases  in  which  the  paralysis  is  limited  to  sensation,  but,  exclusive  of 
cases  of  locomotor  ataxia,  they  are  exceedingly  infrequent.  Of  35  cases 
which  I  had  recorded,  and  which  I  analyzed,  in  preparing  the  first  edition 
of  this  work  (186G),  with  respect  to  points  pertaining  to  the  clinical  his- 
tory of  the  affection,  in  none  was  the  paralysis  limited  to  sensation  ;  in 
11  cases,  both  sensation  and  motion  were  either  impaired  or  lost,  and  in 
the  remainder  of  the  cases  the  paralysis  was  limited  to  motion.  Sensi- 
bility as  regards  pain  may  be  lost,  and  tactile  sensibility  preserved.  This 
was  noted  in  the  histories  of  two  cases.  In  several  of  the  cases  the  sen- 
sibility was  morbidly  increased,  that  is,  liyperaBsthesia  existed.  In  the 
cases  in  which  both  motion  and  sensation  were  not  lost,  but  more  or  less 
impaired,  the  paralysis  of  motion,  in  general,  predominated.  In  one  case, 
sensation  was  more  impaired  than  motion. 

Paraplegia  may  occur  suddenly,  but,  in  the  great  majority  of  cases,  it 
is  developed  more  or  less  gradually.  Of  the  35  cases,  in  six  it  occurred 
suddenly ;  in  all  but  one  of  these  six  cases  the  patients  fell  to  the  ground 
with  a  paralytic  stroke,  complete  paralysis,  in  the  excepted  case,  being 
found  to  exist  on  awakening  from  sleep  in  the  morning.  In  the  cases  in 
which  the  development  was  gradual,  the  period  during  which  the  paralysis 
attained  to  its  maximum  varied  from  a  few  days  to  several  months.  In 
several  cases  a  sense  of  weakness  on  any  unusual  exertion,  as  in  ascend- 
ing stairs  or  in  running,  was  noticed  for  some  time  before  paralysis  was 
suspected.  Laborers  continued  to  work  for  weeks,  and  even  months, 
when  it  was  evident  paralysis  existed.  A  liability  to  trip  and  fall  in  walk- 
ing was  sometimes  observed  before  paralysis  was  recognized.  In  one 
case,  sudden  and  complete  paralysis  occurred  in  one  limb,  and  paralysis 
was  gradually  developed  in  the  other  limb,  the  paralysis  becoming  com- 
plete in  the  latter  in  three  months. 

In  the  majority  of  cases  the  paralysis  was  incomplete.  In  only  6  cases 
did  it  become  complete,  that  is,  so  long  as  the  cases  were  under  observa- 

1  Vide  art.  by  Prof.  E.  L.  Keyes,  in  the  N.  Y.  Medical  Journal,  November, 
1870. 
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tion.  The  cases  varied  greatly  as  regards  the  degree  of  the  paralysis.  If 
the  paralysis  be  slight,  or  moderate,  it  occasions  only  a  certain  amount 
of  difficulty  and  insecurity  in  walking.  In  walking  over  uneven  ground, 
or  whenever  a  misstep  is  made,  the  patient  is  unable  to  exert  quickly 
enough  a  sufficient  degree  of  muscular  effort  to  recover  himself,  and  he  is 
therefore  liable  to  fall.  This  gives  him  a  sense  of  insecurity.  It  is  dif- 
ficult for  him  to  walk  in  the  dark.  With  a  greater  amount  of  paralysis, 
locomotion  is  impracticable  without  the  aid  of  a  cane,  and,  with  a  still 
greater  amount,  crutches  are  necessary.  If  the  paralysis  approximate  to 
completeness,  the  patient  is  confined  to  the  bed  and  to  the  chair.  If  the 
paralysis  affect  sensation  as  well  as  motion,  a  difficulty  in  walking,  in 
addition  to  the  impairment  of  muscular  power,  arises  from  the  inability 
to  feel  the  contact  of  the  feet  with  the  ground.  The  patient  is  guided 
in  his  movements  by  the  sight,  and  is  unable  to  walk  without  the  aid  of 
the  eyes.  Not  infrequently  more  or  less  impairment  of  the  power  of  co- 
ordinating voluntary  movements  is  associated  with  the  paralysis  in  cases 
of  paraplegia. 

A  marked  point  of  difference  in  different  cases  relates  to  reflex  move- 
ments. These  may  be  sometimes  excited  to  a  great  extent  in  cases  of 
complete  paralysis.  I  have  seen  the  limbs  flexed  quickly  so  as  to  bring 
the  thighs  to  a  right  angle  with  the  trunk,  in  a  case  of  complete  paralysis, 
by  irritating  the  inguinal  region  of  the  abdomen.  In  some  cases  reflex 
movements  are  slight,  and  in  some  altogether  wanting.  Tremulousness 
of  the  paralyzed  muscles  in  cases  of  incomplete  paralysis  falls  under  the 
head  of  reflex  movements.  This  is  a  marked  feature  in  some  cases. 
Whenever  the  patient  undertakes  voluntary  movements,  tremor  of  the 
muscles  is  excited.  Involuntary  twitching  of  the  affected  muscles  is  a 
symptom  in  some  cases.  Cramps  not  infrequently  occur,  especially  at 
night.  In  some  cases  there  is  rigidity  of  the  muscles,  and  in  other  cases 
the  muscles  are  flaccid.  Spontaneous  movements,  i.  e.,  without  excitation 
by  tickling  the  soles  of  the  feet  or  other  parts,  are  sometimes  frequent 
and  extensive.  In  a  case  at  Belle vue  Hospital  the  legs  were  drawn  up 
and  the  thighs  flexed  at  a  right  angle  with  the  body,  and  these  movements 
were  repeated  at  short  intervals,  so  that,  at  the  patient's  request,  the 
limbs  were  mechanically  confined  in  an  extended  position.  These  spon- 
taneous movements  were  much  more  marked  on  some  days  than  on  others. 
At  length  the  flexion  of  the  thighs  and  legs  became  permanent,  and  con- 
tinued until  the  death  of  the  patient.  The  paralysis  in  this  case  was 
complete,  and  followed  a  strain  from  lifting  a  heavy  weight.  An  exami- 
nation after  death,  in  this  case,  revealed  softening  to  diffluence  of  the  cord 
below  the  sixth  dorsal  vertebra,  connected  with  caries  of  the  spine,  the 
seventh  dorsal  vertebra  being  separated  into  two  pieces,  and  these  pro- 
jecting into  the  spinal  canal. 

A  marked  difference  in  different  cases  relates  to  pain  in  the  back  and 
limbs.  Pain  in  either  the  back  or  limbs,  or  in  both  situations,  is  a  promi- 
nent symptom  in  some  cases,  and  in  other  cases  it  is  wanting.  Pain  some- 
times precedes  and  accompanies  the  development  of  the  paralysis,  and 
afterwards  disappears.  Patients  sometimes  complain  of  a  sense  of  cold- 
ness, and  sometimes  of  a  burning  sensation  in  the  affected  limbs.  A  sense 
of  numbness,  a  feeling  such  as  exists  when  the  limbs  are  said  to  be  asleep, 
and  the  sensation  commonly  known  as  of  pins  and  needles,  are  other  symp- 
toms more  or  less  marked  in  certain  cases.  The  temperature  of  the  para- 
lyzed limbs  is  sometimes  higher,  but  often  lower,  than  that  of  health. 

An  important  difference  relates  to  the  pelvic  organs.  In  a  minority  of 
cases  these  organs  remain  unaffected.  The}'  are  more  or  less  implicated 
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in  a  majority  of  cases.  Constipation  usually  exists.  The  sense  of  the 
presence  of  the  feces  in  the  rectum  is  not  infrequently  lost,  and  after  a 
purgative,  or  if  diarrhoea  occur,  evacuations  take  place  involuntarily.  The 
mildest  affection  of  the  urinary  system  consists  in  the  need  of  strong  vol- 
untary abdominal  efforts  to  expel  the  urine.  This  sometimes  precedes  the 
paralysis  of  the  limbs.  Retention  is  not  uncommon,  requiring  the  use  of 
the  catheter.  Incontinence  of  urine  is  common,  the  urine  dribbling  away, 
especially  at  night.  In  some  cases  of  slight  or  moderate  paraplegia,  the 
patient,  whenever  the  desire  is  felt,  is  obliged  to  urinate  in  haste  to  avoid 
involuntary  micturition.  The  accumulation  of  urine  in  the  bladder,  in 
some  cases,  leads  to  the  decomposition  of  urea,  and  the  urine  is  ammonia- 
cal  when  passed.  In  these  cases  the  urine,  rendered  irritating  by  changes 
within  the  bladder,  sometimes  gives  rise  to  cystitis.  The  urine  is  then 
found  to  contain  mucus  and  pus  in  more  or  less  abundance.  Irrespective 
of  cystitis,  or  retention,  the  urine  is  in  some  cases  alkaline,  and  in  some 
cases  acid.  If  alkaline,  it  may  deposit  the  phosphates  more  or  less 
abundantly. 

Priapism,  that  is,  erection  without  venereal  desire,  is  an  occasional 
symptom.  As  regards  venereal  desire,  different  cases  differ.  Complete 
paraplegia,  affecting  both  sensation  and  motion,  is  not  incompatible  with 
sexual  passion  and  procreative  power.  Not  infrequently  there  is  loss  of 
the  desire  and  capacity  for  sexual  intercourse.  This  I  have  noted  in  seve- 
ral of  the  cases  which  I  have  recorded.  In  one  of  my  cases,  in  which 
recovery  took  place  after  five  years,  there  was  absence  of  venereal  excite- 
ment for  that  period,  and  reappearance  of  sexual  appetite  shortly  before 
complete  recovery  from  the  paralysis.  A  sensation  of  stricture  across 
the  abdomen,  as  if  it  were  encircled  with  a  tight  girdle,  is  an  occasional 
symptom. 

Different  cases  present  great  variation  as  regards  the  course  of  the  affec- 
tion and  its  duration.  Exclusive  of  the  cases  in  which  complete  paralysis 
occurs  suddenly,  the  affection  increases  sometimes  rapidly,  but  oftener 
slowly,  until  it  has  attained  to  a  certain  degree,  which  may  be  slight  or 
moderate  or  considerable.  The  paralysis  remains  at  this  point  stationary 
for  a  variable  period — weeks,  months,  or  even  years — and  then,  in  a  cer- 
tain proportion  of  cases,  improvement  begins,  which  may  progress  to  a 
greater  or  less  extent,  but  without  ending  in  recovery ;  or  recovery  may 
take  place.  In  another  class  of  cases,  after  the  paralysis  reaches  its  maxi- 
mum, either  becoming  complete,  or,  if  incomplete,  greater  or  less  in  degree, 
it  remains  permanently  at  that  point.  And  in  this  class  of  cases  life  may 
continue  for  an  indefinite  period,  the  functions  of  digestion  and  nutrition 
being  well  performed.  The  muscles  waste,  other  things  being  equal,  in 
proportion  to  the  degree  of  paralysis  and  its  duration.  In  cases  in  which 
complete  paraplegia  has  existed  for  many  years,  the  general  health  being 
good,  the  attenuation  of  the  lower  limbs  is  in  striking  contrast  with  the 
body  and  upper  extremities.  The  continuance  of  paraplegia,  although 
complete,  does  not  lead  to  imbecility  or  notable  mental  deterioration. 
Persons,  under  these  circumstances,  preserve  their  mental  powers  unim- 
paired. In  this  respect,  paraplegia  is  in  striking  contrast  with  hemiplegia. 

Paralysis  of  the  lower  limbs,  limited  to  sensation,.may  be  due  to  a  mor- 
bid condition  of  the  nerves  at  their  periphery.  I  have  met  with  a  case  in 
which,  apparently  from  the  action  of  cold,  there  was  loss  of  sensibility 
below  the  knees,  motion  being  unimpaired.  The  patient  was  obliged  to 
be  guided  by  the  visual  sense  in  walking.  The  paralysis  may  V-  due  to 
the  condition  of  the  muscles,  as  when  it  depends  on  the  presence  of  lead. 
But,  as  a  rule,  paraplegic  paralysis  proceeds  from  an  affection  of  the  spinal 
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cord.  To  attribute  it  to  an  intra-cranial  affection,  is  to  suppose  a  morbid 
condition  to  exist  in  both  hemispheres  sufficiently  limited  in  each  to  ob- 
struct the  motor  nervous  filaments  going  to  the  lower  extremity  without 
interfering  with  the  filaments  going  to  the  upper  extremities.  Such  a 
coincidence  is  possible,  but  vastly  improbable.  Even  when  paralysis  is 
limited  to  one  lower  extremity,  the  morbid  condition  is  far  more  likely  to 
be  seated  within  the  spinal  canal  than  within  the  skull.  That  paraplegia 
may  be  a  direct  effect  of  cerebral  lesions  has  been  maintained  by  distin- 
guished writers — Serres,  Esquirol,  Durand-Fardel,  Watson,  Romberg, 
and  others — the  opinion  being  based  on  cases  presenting  amaurosis  or 
other  evidence  of  cerebral  disease ;  and  on  the  fact  that  cerebral  lesions 
are  sometimes  found  after  death,  and  no  morbid  appearances  in  the  spinal 
cord  are  discoverable.  But  inasmuch  as  paraplegia  may  exist  without 
any  lesions  of  the  cord  which  are  discoverable  after  death,  it  is  rational 
to  consider  the  paraplegia  as  functional  in  these  cases  rather  than  as  a 
direct  effect  of  cerebral  lesions.  Inflammation  of  the  meninges  of  the  cord 
(spinal  meningitis),  or  of  the  substance  of  the  cord  (myelitis),  and  the 
intra-spinal  lesions  noticed  in  a  preceding  chapter,  viz.,  softening,  sclero- 
sis, hemorrhage,  tumors  or  morbid  growths,  may  respectively  stand  in  a 
causative  relation  to  paraplegia.  But  paraplegia  sometimes  exists  and 
proves  fatal,  and  no  appreciable  changes  are  found  after  death.  Careful 
microscopical  examination  has  shown,  in  some  cases,  changes  not  apparent 
to  the  naked  eye.  Doubtless  there  are  molecular  changes  even  when  the 
microscope,  with  our  existing  knowledge,  fails  to  reveal  them ;  but  we 
must  admit,  for  the  present  at  least,  the  existence  of  functional  paraplegia. 
Practically,  it  is  highly  desirable  to  determine,  in  individual  cases,  whether 
the  paralysis  be  functional  or  not,  and  if  not  functional,  whether  it  depend 
on  meningitis,  myelitis,  or  on  some  one  of  the  lesions  just  enumerated. 
However,  to  determine  these  points  with  positiveness  will  often  be  found 
difficult,  and  sometimes  impossible,  with  our  present  means  of  differential 
diagnosis. 

The  sudden  occurrence,  without  premonitions,  of  complete  paralysis,  in- 
volving sensation  and  motion,  accompanied  with  more  or  less  pain,  trau- 
matic causes  being  excluded,  suggests,  as  a  probable  morbid  condition, 
hemorrhage  within  the  canal  or  cord.  Brown-Sdquard  has  cited  two  cases 
in  which  a  hemorrhage  limited  to  one  lateral  half  of  the  gray  matter  of 
the  cord  produced  loss  of  movement  on  the  side  of  the  hemorrhage,  and 
loss  of  sensibility  on  the  opposite  side.1 

The  symptoms  which  denote  acute  inflammation  of  the  substance  of 
the  cord  (myelitis),  or  circumscribed  inflammation  of  the  meninges  (spinal 
meningitis),  as  the  causative  condition  are,  of  course,  those  belonging  to 
the  clinical  history  of  these  affections.  (  Vide  Chapter  II.  and  Chapter 
III.) 

The  development  of  paralysis  dependent  on  inflammation  of  the  me- 
ninges of  the  cord,  or  of  the  cord  itself,  is  more  or  less  gradual.  The 
inflammation  may  be  caused  by  a  blow  or  a  fall  upon  the  back.  Caries 
of  the  spine  gives  rise  to  paralysis,  by  causing  meningitis  or  myelitis,  or, 
if  angular  curvature  follow,  by  pressure  on  the  cord. 

Induration  or  sclerosis  of  the  cord  gives  rise  to  paralysis  differing,  as 
regards  degree,  according  to  the  extent  to  which  the  antero-lateral  columns 
are  affected.  If  the  lesion  do  not  extend  beyond  the  superfices,  reflex 
movements  may  be  excited,  and  the  electro-muscular  contractility  of  the 
paralyzed  muscles  is  preserved.  It  is  otherwise  if  the  lesion  extend  to  the 

1  Lectures  on  the  Central  Nervous  System,  Philadelphia,  1860. 
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centre  of  the  cord.  Sensation  is  not  diminished  in  the  affected  limbs,  if 
the  lesion  do  not  extend  to  the  posterior  columns.  If,  however,  the  pos- 
terior columns  be  affected,  the  paraplegia  is  associated  with  more  or  less 
impairment  of  the  ability  to  co-ordinate  the  movements  of  the  paralyzed 
muscles,  the  latter  constituting  locomotor  ataxia.1 

In  cases  of  paraplegia  due  to  non-inflammatory  softening  of  the  cord, 
the  development  of  the  paralysis  is  usually  slow  and  nnaccompanied  by 
the  pain  in  the  back  and  limbs,  spinal  tenderness,  cramps,  convulsive 
movements  of  the  paralyzed  muscles,  and  rigidity  of  the  muscles  of  the 
back,  which  characterize  cases  of  local  myelitis  or  meningitis. 

Tumors,  intra-spinal  in  their  origin  or  extending  into  the  canal  from 
without,  may  give  rise  to  paralysis  by  exciting  inflammation  of  the  me- 
ninges,  or  of  the  cord,  or  of  both,  and  the  symptoms  then  will  be  those 
of  local  meningitis  or  myelitis ;  or  tumors  may  give  rise  to  paralysis  by 
pressure  on  the  cord,  and  the  symptoms  will  then  be  analogous  to  those 
of  non-inflammatory  softening.  To  determine  the  existence  of  a  tumor 
of  which  there  is  no  external  appearance,  is  hardly  practicable.  A  tumor 
injuring  a  lateral  half  of  the  cord  may  give  rise  to  loss  of  motion  in  one 
limb  and  loss  of  sensation  in  the  other  limb.  The  existence  of  a  83-philitic 
tumor  may  be  suspected  if  the  patient  have  had  syphilis,  and  nodes  have 
appeared  in  other  situations.  This  suspicion  should  suggest  remedies 
having  reference  to  syphilis.  Notable  improvement  under  the  use  of  mer- 
cuiy,  or  the  iodide  of  potassium,  corroborate  the  diagnosis. 

Paraplegia  may  be  considered  as  functional  when  the  absence  of  inflam- 
mation and  structural  lesions  is  to  be  inferred  from  the  symptoms  and 
course  of  the  affection.  Pathological  relations  are  to  be  taken  into 
account  in  arriving  at  this  opinion.  Paraplegia  occurring  in  connection 
with  hysteria,  called  hysterical  paraplegia,  is  devoid  of  the  evidence  of 
inflammation,  and  the  completeness  of  recovery  is  proof  that  the  lesions 
which  have  been  named  did  not  exist.  I  have  met  with  a  case  in  which 
repeated  attacks  of  functional  paralysis,  the  paralysis  involving  sensation 
as  well  as  motion,  had  occurred  between  the  ages  of  seven  and  of  ten 
years,  the  patient  being  subject  to  hysterical  manifestations.  In  like 
manner,  when  paraplegia  occurs  as  a  sequel  of  diphtheria,  it  is  to  be  con- 
sidered as  functional.  Cases  have  been  reported  by  Graves,  Romberg, 
Rayer,  Brown-Se'quard,  and  others,  within  late  years,  with  paraplegia 
apparently  referable  to  various  affections  of  different  organs,  viz.,  the 
kidneys,  bladder,  uterus,  ovaries,  intestines,  etc.  A  causative  connection 
between  the  paralysis  and  diseases  seated  in  these  organs  is  inferred  from 
the  fact  that  recovery  from  the  former  takes  place  after  the  latter  are 
cured.  It  is  supposed  that  the  local  diseases  induce  paratysis  by  a  morbid 
influence  transmitted  through  the  reflex  system  of  nerves,  and  hence  the 
term  reflex  paraplegia  has  been  used  to  distinguish  the  affection  in  these 
cases.  In  order  to  establish  a  pathological  connection  between  different 
local  diseases  and  paralysis,  it  is  necessary  to  show  that  the  former  pre- 
cede the  development  of  the  latter  in  a  proportion  of  cases  too  large  to 
be  explained  by  merely  accidental  coincidence.  It  is  questionable  whether 
facts  sufficient  to  show  this  have  been,  as  yet,  accumulated.  And  when, 
on  the  other  hand,  it  is  considered  that  the  various  local  diseases,  supposed 
to  be  adequate  to  the  causation  by  a  reflex  influence  are  not  accompanied 
by  paralysis  in  the  vast  majority  of  cases,  the  existence  of  a  causative 

1  For  an  account  of  sclerosis,  non-inflammfitory  softening,  and  tumors,  see  Struc- 
tural Lesions  within  the  Spinal  Cord,  Chap.  III. 
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relation  may  reasonably  be  doubted  in  the  cases  in  which  the  association 
exists. 

It  has  been  conjectured  that  diseases  of  organs  more  or  less  remote 
from  the  spine  may  give  rise  to  paraplegia  by  inducing  spasm  of  the 
arteries  of  the  cord,  in  this  way  diminishing  the  supply  of  blood  and  im- 
pairing nutrition.  This  is  the  explanation  of  the  so-called  reflex  para- 
plegia given  by  Brown-Se'quard.  That  spasm  may  be  produced  by  a 
reflex  influence  emanating  from  diseased  organs  is  inferred  from  the  facts 
observed  in  experiments  on  inferior  animals.  This  inference  may  fairly 
be  questioned ;  but,  admitting  its  correctness,  the  explanation  of  Brown- 
Se'quard  assumes  that  a  degree  of  anaemia  sufficient  to  occasion  notable 
impairment  of  the  functions  and  nutrition  of  the  cord  may  be  due  to  spasm 
of  the  arteries,  that  the  spasm  may  be  a  persisting  morbid  condition,  and 
that  it  may  be  limited  to  a  segment  of  the  cord.  These  are  conjectures 
which  certainly  admit  of  much  doubt.  On  the  other  hand,  it  has  been 
conjectured  that  the  supposed  reflex  influence  induces  congestion  of  the 
cord,  by  paralyzing  the  vaso-motor  nerves.1 

Congestion  of  the  cord  is  generally  enumerated  among  the  morbid  con- 
ditions giving  rise  to  paraplegia.  It  may  be  doubted  whether  simple  con- 
gestion of  the  cord  is  ever  sufficient  to  produce  paralysis,  and,  still  more, 
whether  simple  congestion  is  ever  so  limited  to  a  portion  of  the  cord  as  to 
produce  paraplegia.  The  tortuous  course  of  the  veins  within  the  spinal 
canal,  the  absence  of  valves  in  these  veins,  and  their  relation  to  the  venae 
cavse,  would  seem  to  render  it  probable  that  passive  congestion  is  pecu- 
liarly liable  to  take  place  in  this  situation,  and  it  might  be  supposed,  a 
priori,  that  active  congestion  would  be  here  of  frequent  occurrence,  taking 
into  view  the  excitations  to  which  the  spinal  cord  is  subject.  But  general 
spinal  paralysis,  exclusive  of  traumatic  cases,  is  extremely  infrequent, 
and  paraplegia  is  not  observed  under  the  circumstances  which  must  give 
rise  to  more  or  less  congestion,  such  as  the  cold  stage  of  a  paroxysm  of 
intermittent  fever,  prolonged  exposure  to  cold,  cirrhosis  of  the  liver,  ab- 
dominal tumors  of  large  size,  pregnancy,  disease  of  the  heart,  etc.  In 
the  present  state  of  our  knowledge  it  is,  to  say  the  least,  conjectural  to 
reckon  congestion  of  the  cord  among  the  causative  conditions  standing 
in  a  causative  relation  to  paralysis. 

The  production  of  paraplegia  by  the  use  of  flour  made  from  the  bean 
of  the  lathrjrus  sativus  in  some  parts  of  India,  suggests  the  reflection 
that  it  may  sometimes  be  produced  by  poisons  not  yet  ascertained.  As 
already  stated,  Dr.  Handfield  Jones  considers  that  functional  paralysis 
may  depend  on  simple  exhaustion  of  the  nervous  centres,  and  he  employs 
the  term  cerebral  or  spinal  paresis  to  denote  this  condition,  distinguishing 
cases  in  which  this  is  supposed  to  be  the  morbid  condition  as  cases  of 
paretic  paralysis.2 

As  further  means  of  distinguishing  in  practice  cases  of  functional  para- 
plegia, in  addition  to  the  exclusion  of  inflammation  and  lesions,  the  fol- 
lowing points  are  to  be  mentioned :  The  paralysis  is  generally,  but,  by  no 

1  For  an  able  discussion  of  the  theory  of  reflex  paralysis,  by  Dr.  S.  Weir, 
Mitchell,  see  New  York  Monthly  Journal  of  Medicine,  numbers  for  February  and 
March,  1866.     Dr.  Mitchell  shows  that  in  several  of  the  cases  cited  by  Graves  and 
others  the  evidence  that  the  local  affections  preceded  the  paralysis  is  insufficient; 
and  in  some  of  the  cases  it  is  not  clear  that  paralysis  existed.     See,  also,  paper  by 
Dr.  William  Gull,  in  Guy's  Hospital  Reports,  London,  vol.  vii.,  1861 ;  also  Prize 
Essay  of  the  New  York  Academy  of  Medicine,  by  Robert  T.  Edes,  1869. 

2  Clinical  Observations  on  Functional  Nervous  Disorders.     London,  1864.     Re- 
published  by  H.  C.  Lea. 
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means  invariably,  incomplete,  the  bladder  and  rectum  are  rarely  impli- 
cated, motion  is  alone  impaired  in  the  majority  of  cases,  but  not  invariably, 
and  the  nutrition  of  the  muscles  is  but  little  affected.  The  favorable  pro- 
gress, under  j  udicious  treatment,  goes  far  toward  confirming  the  correctness 
of  the  diagnosis  in  cases  considered  as  functional.  To  the  foregoing 
diagnostic  points  in  differentiating  functional  paraplegia,  however,  there 
are  exceptions.  A  young  woman  who  came  under  my  observation  at 
Bellevue  Hospital,  found  herself  completely  paraplegic  on  awakening  in 
the  morning.  She  was  subject  to  epilepsy  at  night,  and  a  paroxysm  oc- 
curred during  the  night  when  the  paralysis  took  place.  She  was  a  pros- 
titute, and  had  had  sexual  intercourse  with  several  persons  before  falling 
asleep.  The  paraplegia  was  complete  as  respects  motion  and  sensation. 
Yery  slight  reflex  movements  could  be  excited.  There  was  retention  of 
urine,  and  partial  want  of  control  over  the  rectum.  On  the  eighth  day 
after  the  paralytic  attack,  sensation  began  to  return,  and  on  the  ninth  day 
the  recovery  of  both  sensation  and  motion  was  complete.  On  the  thir- 
teenth day  she  was  well  enough  to  be  discharged,  having  had  no  treat- 
ment directed  specially  to  the  paralysis. 

Functional  paraplegia  is  attributable,  in  some  cases,  to  excessive  vene- 
real indulgence  or  to  masturbation.  Among  the  cases  which  I  have 
recorded,  is  one  in  which  the  patient,  a  male,  aged  50  years,  admitted  an 
almost  daily  indulgence  in  the  venereal  act  for  twenty-five  years.  Males 
are  more  subject  to  paraplegia  than  females.  Of  150  cases  observed  by 
Brown-Se'quard,  in  1 1 0  the  patients  were  of  the  male  sex. 

The  prognosis  in  cases  of  paraplegia  must  have  reference  to  the  dif- 
ferent morbid  conditions  of  the  cord  on  which  the  paralysis  depends. 
Cases  in  which  the  paralysis  is  due  to  hemorrhage  or  spinal  apoplexy 
generally  end  fatally  within  a  short  period.  Recovery  from  myelitis, 
without  injury  to  the  cord  sufficient  to  render  permanent  a  greater  or  less 
degree  of  paralysis,  is  rare.  The  prospect  in  cases  of  local  meningitis  of 
the  cord  is  better.  If  the  inflammation  be  limited  to  the  meninges,  and 
the  paralysis  be  caused  wholly  by  the  pressure  of  lymph,  with  the  cessa- 
tion of  the  inflammation  and  absorption  of  the  lymph  the  causative  con- 
dition is  removed,  and  complete  recovery  may  take  place.  In  cases  of 
sclerosis  notable  improvement  may  take  place,  but  recovery  is  never  to 
be  expected.  In  cases  of  non-inflammatory  softening,  neither  recovery 
from  the  paralysis  nor  improvement  is  to  be  looked  for.  The  best  that 
can  be  expected,  in  such  cases,  is  that  the  paralysis  will  either  remain 
stationary  at  a  certain  point,  or  increase  very  slowly.  In  the  cases  in 
which  the  paralysis  depends  on  the  pressure  of  a  tumor,  or  of  the  bone 
in  displacement  from  caries,  there  may  be  improvement  in  so  far  as  the 
paralysis  may  have  been  increased  by  local  meningitis,  but  in  proportion 
as  the  pressure  of  the  tumor  or  bone  produces  obstruction,  the  paralysis 
will  be  permanent,  because  most  tumors  are  persistent  and  are  more  likely 
to  increase  than  to  decrease.  Syphilitic  tumors  form  an  exception  to  the 
rule  just  stated.  These  may  diminish  or  disappear  ;  and  if  they  have  not 
led  to  destruction  of  any  portion  of  the  cord,  recovery  may  take  place. 
In  cases  of  functional  paraplegia,  that  is,  paraplegia  not  dependent  on 
either  inflammation  or  manifest  lesions,  the  prognosis  is  alwa}'s  favorable. 

In  cases  of  complete  paraplegia,  extensive  sloughing  of  the  integument 
on  the  nates  is  liable  to  occur  if  great  pains  be  not  taken  to' prevent  it. 
In  this  way  the  paralysis  may  prove  fatal.  Exclusive  of  this  incidental 
effect,  the  paraplegia  does  not  tend  to  destroy  life,  irrespective  of  the 
morbid  conditions  which  stand  in  a  causative  relation  to  it,  or  with  which 
it  may  be  associated.  So  far  as  concerns  the  paralysis,  the  prognosis  has 
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reference  mainly  to  recovery  or  improvement,  on  the  one  hand,  and,  on 
the  other  hand,  increase  or  a  stationary  condition.  In  general,  if  the 
paraplegia  have  existed  for  a  series  of  months  or  years  without  improve- 
ment, and  still  more,  if  it  have  progressively  increased,  the  probability  is 
that  it  will  be  permanent.  But  there  are  exceptions  to  this  rule.  Among 
the  cases  which  I  have  recorded  is  one  in  which  paraplegia  became  gradu- 
ally developed  six  months  after  an  injury  from  a  fall  which  led  to  angular 
curvature  of  the  spine.  The  paralysis  continued  for  three  and  a  half 
years.  The  patient  then  recovered  perfectly,  and  was  able  to  work  as  a 
laborer  for  five  years.  At  the  end  of  this  period,  almost  complete  para- 
plegia again  occurred,  involving  sensation  and  motion.  He  again  re- 
covered after  a  year  and  a  half,  and  worked  without  difficulty  for  four 
years.  At  the  end  of  this  period  he  had  a  second  recurrence  of  the  para- 
lysis. After  two  months  there  was  improvement,  and  the  case  was  then 
lost  sight  of. 

Another  of  the  cases  exemplifies  recovery  after  a  still  longer  duration 
of  the  paralysis.  This  patient,  a  German  emigrant  of  considerable  intelli- 
gence, became  paraplegic  shortly  after  his  arrival  in  this  country,  and  was 
sent  to  Ward's  Island.  He  remained  there  five  years.  During  three  of 
these  years  he  was  confined  mostly  to  the  bed.  During  the  last  two  years 
there  had  been  gradual  improvement.  He  came  under  my  observation  at 
Bellevue  Hospital  at  the  end  of  the  five  years,  and  after  a  few  months  was 
discharged,  having  perfectly  recovered. 

Such  cases  as  these  afford  ground  for  encouragement,  notwithstanding 
the  paralysis  may  have  existed  for  a  long  time. 

Almost  every  practitioner  is  acquainted  with  cases  of  paraplegia,  either 
complete  or  incomplete,  of  many  years'  standing,  in  which  digestion,  nutri- 
tion, and  all  the  bodily  functions,  together  with  the  mental  faculties,  remain 
unaffected.  The  following  case,  reported  by  the  late  Prof.  Childs,  is  one 
of  the  most  remarkable  which  have  fallen  under  my  notice : — 

"  M.  G.,  on  the  6th  of  November,  1804,  being  then  a  stout  and  healthy 
.man  22  years  of  age,  while  painting  the  tower  of  a  church,  was  precipi- 
tated, by  the  fall  of  a  scaffolding,  a  distance  of  forty  feet,  striking  the 
^•frozen  ground  upon  his  back  and  hips.  Paralysis  of  the  lower  part  of  the 
l^pdy  was  found  to  be  complete  and  loss  of  sensation  entire.  A  careful 
examination  showed  depression  corresponding  to  the  twelfth  dorsal  ver- 
tebra. In  short,  the  patient  exhibited  the  usual  symptoms  of  fracture  and 
dislocation  of  the  spine  with  compression  of  the  medulla.  Vigorous  but 
unsuccessful  attempts  at  reduction  were  made.  The  treatment  consisted 
of  local  depletion,  careful  attention  to  the  bladder  and  bowels,  and  after- 
wards baths,  liniments,  friction,  electricity,  etc.  etc.  The  patient  soon 
became  comfortable,  and  lived  from  November,  1804,  to  August,  185T  ; 
when  he  died  of  double  pneumonia.  During  this  period,  although  com- 
pletely paraplegic,  he  married,  had  six  children,  and  by  his  energy  and 
industry  amassed  a  little  fortune  for  his  family.  At  the  post-mortem  ex- 
amination, the  entire  spine  was  removed  and  carefully  examined.  The 
specimen  is  preserved  in  the  museum  of  the  Berkshire  Medical  College. 
The  injury  was  found  to  consist  of  fracture  with  displacement  of  the 
twelfth  dorsal  vertebra,  and  below  this  point  the  cord  was  completely 
atrophied. 

"  I  have  now  to  describe  the  phenomena  during  the  long  period  extend- 
ing from  the  injury  to  the  death  of  the  patient — fifty-three  years.  These 
maybe  conveniently  grouped  under  four  heads:  1st.  The  effect  of  the 
injury  upon  sensation  and  voluntary  motion.  2d.  Upon  nutrition  and 
secretion.  3d.  Upon  the  evacuations.  4th.  Upon  the  generative  function. 
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"  I  have  said  that  the  loss  of  sensation  and  motion  was  at  first  complete 
below  the  site  of  the  injury.  Within  a  year  sensation  gradually  returned 
to  the  front  of  the  abdomen,  the  front  of  the  scrotum,  and  the  front  of  the 
thiiihs  down  to  within  two  and  a  half  inches  of  the  knee-joint,  and  extend- 
ing about  half-way  around  the  thighs.  At  the  same  time  the  power  of 
the  extensor  muscles  of  the  leg  (quadriceps  extensor  cruris)  was  recovered. 
This  corresponds- exactly  with  the  distribution  of  the  anterior  crural  nerve. 
No  further  restoration  of  sensation  or  voluntary  motion  ever  took  place. 
In  a  narrative  by  the  patient  he  says :  '  I  have  frequently  cut,  burned, 
bruised,  and  injured  my  legs  in  various  ways  without  knowing  it  till  I  dis- 
covered the  wounds  by  sight,  and  some  ten  or  fifteen  years  ago  I  fell  and 
broke  both  bones  of  the  right  leg,  and  knew  nothing  of  it  until  I  attempted 
to  get  up  arrd  found  it  swinging  about  like  a  leather  strap.  I  immediately 
took  my  bed,  sent  for  a  surgeon,  had  it  bandaged,  splintered,  and  dressed 
in  the  usual  manner,  and  after  lying  on  the  bed  the  usual  time,  I  again 
got  upon  my  crutches  and  walked  about  with  it  as  usual,  without  having 
experienced,  during  the  whole  time,  the  least  sensation  in  it  more  than  in 
the  crutch  that  I  walked  upon.' 

"  With  respect  to  the  effect  upon  nutrition,  the  lower  extremities  showed 
a  moderate  atrophy,  while  the  head,  trunk,  and  upper  extremities  were 
largely  developed.  In  regard  to  the  secretions  and  the  excretions,  the 
only  peculiarity  observed  was  that  the  alvine  evacuations  were  uniformly 
in  the  form  of  very  dry,  small  scybalae.  The  catheter  was  used  for  four 
weeks  after  the  accident,  but  afterwards  he  was  able,  by  a  powerful  con- 
traction of  the  abdominal  muscles,  aided  by  a  loop  of  rope  tightly  twisted 
with  a  stick  over  the  hypogastric  region,  to  nearly  empty  the  bladder. 

"As  to  the  phenomena  exhibited  in  the  reproductive  functions,  the 
patient  shall  speak  for  himself;  he  says :  'At  the  age  of  36  I  married,  and 
my  wife  in  due  time  presented  me  with  a  son,  and  in  1823  with  a  daugh- 
ter ;  in  1826  with  another  son ;  and  in  1828  with  twins  (a  son  and  daugh- 
ter) ;  and  in  1831  (my  age  being  49  and  the  age  of  my  wife  43)  she  pre- 
sented me  another  daughter,  which  was  the  last.  You  will  probably  ask 
whence  came  all  these  children.  I  reply  that  for  many  reasons,  perfectly 
satisfactory  to  myself,  I  have  not  the  least  doubt  of  their  legitimacy.' 
The  patient,  in  his  narrative,  goes  on  to  detail  irrefragable  proofs  of  his 
virility.  I  have  no  doubt  of  the  correctness  of  his  conviction  of  the  legi- 
timacy of  his  children.  They  all  resemble  him  closely.  The  mother, 
throughout  her  married  life,  sustained  an  excellent  character;  besides, 
there  is  no  physiological  reason  why  a  paraplegic  should  not  procreate, 
the  productive,  like  the  other  organic  functions,  being  independent  of, 
though  greatly  influenced  by,  the  cerebro-spinal  system.  This  was  well 
illustrated  in  this  case.  Though  capable  of  coition  and  fruitful  connec- 
tion, he  never  experienced  the  venereal  orgasm. 

u  He  frequently  experienced  vague  distress  in  his  lower  extremities,  and 
it  was  only  by  experience  he  came  to  connect  this  with  the  action  of  cold. 
So  when  the  rectum  or  bladder  required  evacuation,  he  did  not  experience 
the  usual  sensation  pointing  to  these  needs,  and  by  accident  only  came  to 
associate  these  feelings  of  discomfort  with  the  conditions  which  they  re- 
presented/' 

A  not  less  remarkable  case  of  complete  motor  and  sensory  paratysis 
below  the  fifth  dors.-il  vertebra,  following  an  injury,  was. reported  by  Dr. 
William  P.  Purple,  in  the  Now  York  Journal  of  Medicine,  1853.  The 
patient,  in  this  case,  finding  his  lower  limbs  burdensome,  persuaded  a 
surgeon  to  amputate  them  near  the  hip-joint.  The  operation  was  wholly 
without  pain,  and  the  stumps  healed  readily. 
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In  the  rare  cases  in  which  one  lower  limb  is  the  seat  of  paralysis  from 
a  morbid  condition  limited  to  a  lateral  half  of  the  cord,  the  affection  is 
distinguished  as  hemiparaplegia.  It  seems  to  be  settled  that  when  a 
lateral  half  of  the  cord  is  alone  affected,  the  motor  paralysis  is  on  the  same 
side  as  the  lesion,  and  the  sensory  paralysis  is  on  the  opposite  side. 


CHAPTER   VI. 

General  Spinal  Paralysis.  Treatment  of  Paralysis.  Glosso-labial  Paralysis.  General  Cerebral 
Paralysis.  Progressive  Locomotor  Ataxia.  Progressive  Muscular  Atrophy.  Pseudo-hyper- 
trophic,  or  myo-sclerotic  paralysis.  Scleroderma.  Neuritis. 

OF  the  different  forms  of  paralysis,  it  remains  to  consider  the  forms  dis- 
tinguished as  general.     After  having  briefly  considered  that  variety 
of  general  paralj  sis  which,  from  its  dependence  on  morbid  conditions  of 
the  spinal  cord,  is  called  spinal,  the  treatment  of  paralysis  will  claim 

attention.  • 

• 

General  Spinal   Paralysis. 

Paralysis  is  called  general  when  the  four  extremities  are  affected.  Not 
only  the  four  extremities,  but  the  face  on  one  side  or  on  both  sides  may 
be  paralyzed  in  cases  of  double  hemiplegia,  to  which  reference  has  already 
been  made.  In  these  cases  the  lateral  halves  of  the  body  become  para- 
lyzed by  successive  attacks  of  hemiplegia.  Such  cases  are  rare.  An  ex- 
travasation of  blood  or  circumscribed  softening,  occurring  simultaneously 
in  each  of  the  hemispheres  of  the  brain,  may  give  rise  at  once  to  double 
hemiplegia  or  general  paralysis,  which  would  be  likely  to  involve,  to  a 
greater  or  less  extent,  the  muscles  of  the  face.  General  paralysis,  in- 
volving the  cranial  nerves,  either  proceeds  from,  or  is  connected  with, 
intra-cranial  morbid  conditions.  It  is  possible  that  such  a  paralysis  may 
be  functional.  But  the  term  general  paralysis  is  applied  to  a  paralysis 
limited  to  the  four  extremities,  and  dependent  on  intra-spinal  morbid  con- 
ditions. This  form  may,  therefore,  be  distinguished  as  general  spinal 
paralysis.  The  affection  known  as  progressive  general  paralysis,  or  the 
paralysis  of  the  insane,  will  be  considered  separately,  in  this  chapter, 
under  the  name  general  cerebral  paralysis. 

General  spinal  paralysis  is  by  no  means  of  frequent  occurrence,  yet  it  is 
not  extremely  rare.  My  clinical  records,  when  the  first  edition  of  this 
work  was  prepared  (1866),  furnished  thirteen  cases.  In  all  these  cases 
the  brain  was  apparently  unaffected,  that  is,  the  cranial  nerves  were  not 
implicated,  and  the  intelligence  was  unimpaired.  In  this  form  of  paraly- 
sis the  intra-spinal  morbid  condition  must  either  be  seated  within  the 
upper  portion  of  the  canal,  as  high  as  the  connection  of  the  nerves  which 
form  the  brachial  plexus,  or  the  whole  of  the  cord  below  this  point  must 
be  affected.  Local  spinal  meningitis,  circumscribed  myelitis,  disseminated 
or  multiple  sclerosis,  extravasation  of  blood,  either  meningeal  or  into  the 
cord  ;  also,  non-inflammatory  softening,  and  tumors  pressing  on  the  cord, 
if  situated  in  the  cervical  portion,  may  give  rise  to  general  paralysis.  But 
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in  the  majority  of  cases  these  various  lesions  are  situated  in  the  dorsal  or 
lumbar  portion,  and  hence  give  rise  to  paraplegia.  Judging  from  the 
cases  which  I  have  observed,  general  paralysis  is  apt  to  be  functional,  and 
tlu1  prognosis  is,  therefore,  as  a  rule,  far  more  favorable  than  in  most 
cases  of  either  paraplegia  or  hemiplegia.  Of  my  13  cases  two  ended 
fatally ;  in  five  cases  the  recovery  is  known  to  have  been  complete  ;  in 
five  the  recovery  was  nearly  complete  at  the  last  date  of  observation,  and 
in  one  case  the  patient,  at  the  time  of  writing,  had  nearly  recovered. 

Of  the  two  fatal  cases,  in  one  no  autopsy  was  made.  In  the  other  case, 
an  examination  of  the  brain  and  spinal  cord  showed  no  morbid  appear- 
ances ;  but  a  microscopical  examination  was  not  made.  In  this  case,  re- 
duplication of  the  two  heart-sounds  was  observed  for  several  successive 
days,  but  this  disappeared  before  death.  The  heart  presented  no  morbid 
appearances.  The  patient  died  suddenly,  probably  from  syncope.  The 
autopsy  revealed  no  explanation  of  the  sudden  death.  In  a  fatal  case 
which  came  under  my  observation  in  Bellevue  Hospital  in  1808,  the  spinal 
cord  presented  no  morbid  appearances  appreciable  by  the  eye  or  touch  ; 
and  in  this  case  the  autopsy  showed  no  disease  elsewhere  to  account  for 
death. 

The  development  of  the  paralysis  was  gradual  in  5  cases,  and  sudden 
in  4  cases,  the  histories  not  containing  information  on  this  point  in  4  cases. 
In  most  of  the  cases  the  paralysis  was  developed  •without  premonitions. 
Headache  preceded  for  a  single  day  in  one  case,  and  in  another  case  pain 
in  the  head  and  back  for  a  day.  In  one  case  the  patient  had  suffered 
much  from  rheumatism.  In  two  cases  the  paralysis  was  preceded  by  di- 
arrhoea. In  three  cases  the  paralysis  was  attributable  to  exposure  to  cold 
and  wet,  in  one  of  these  cases  the  patient  having  been  in  the  water  for 
three  days.  In  one  case  intermittent  fever  and  pleuritis  preceded  the 
paralysis.  In  one  case  the  patient,  a  female,  attributed  the  disease  to 
mental  inquietude.  In  one  case  it  followed  an  injury,  and  was  due  appa- 
rently to  shock. 

In  some  of  the  cases  in  which  the  development  of  the  paralysis  is  grad- 
ual, the  different  limbs  become  affected  not  simultaneously,  but  succes- 
sively. In  one*  of  my  cases  the  paralysis  was  first  apparent  in  the  thumb 
of  one  hand.  In  another  case,  the  right  upper  limb  was  first  paralyzed, 
next  the  left  upper  limb,  and  afterward  both  lower  limbs  became  affected. 
In  another  case  the  paralysis  commenced  in  one  lower  limb,  next  extended 
to  the  other  lower  limb,  and  afterward  to  the  upper  extremities.  In  seve- 
ral cases  the  different  members  were  not  equally  affected.  In  most  cases 
it  is  noted  that  the  paralysis  was  greater  in  the  lower  than  in  the  upper 
limbs.  In  one  case  the  reverse  is  noted.  In  some  cases  an  upper  and  a 
lower  limb  on  the  same  side  were  more  paralyzed  than  the  limbs  on  the 
other  side,  but  in  two  cases  an  upper  and  a  lower  limb  on  opposite  sides 
presented  a  greater  degree  of  paralysis.  The  sensibility  was  in  not  one 
of  the  cases  diminished,  and  hypersesthesia  of  the  surface  was  noted  in 
one  case.  In  but  one  of  the  cases  was  there  difficulty  in  urination,  and 
in  this  case  the  difficulty  was  of  very  brief  duration.  Pain  in  the  back 
and  spinal  tenderness  are  noted  in  only  two  of  the  cases.  In  most  of  the 
cases  the  appetite  and  digestion  were  but  little  or  not  at  all  affected,  and 
the  body  was  well  nourished. 

The  thoracic  respiratory  movements  were  not  in  any  case  diminished. 
In  one  case  they  wen-  increased,  and  the  diaphragmatic  movements  weiv 
wanting.  The  breathing  in  this  case,  for  several  weeks,  was  costal,  phy- 
sical exploration  showing  the  absence  of  any  pulmonary  or  cardiac  disease. 
The  paralysis  evidently  involved  the  diaphragm.  The  patient  was  unable 
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to  sneeze.  When  snuff  was  put  into  the  nostrils,  he  felt  intensely  the  de- 
sire to  sneeze,  but  the  act  did  not  take  place.  Afterward,  when  notable 
improvement  had  taken  place  as  regards  the  paralysis  of  the  limbs,  the 
power  of  sneezing  returned,  and  the  diaphragmatic  movements  in  respira- 
tion were  apparent.  In  three  cases  phonation  was  notably  affected.  In 
two  of  these  cases  there  was  complete  aphonia,  and  in  the  other  case  the 
voice  was  impaired  but  not  lost. 

As  regards  the  duration  of  the  paralysis,  of  the  two  fatal  cases,  in  one 
it  existed  for  IT  months,  and  in  the  other  case  for  only  a  week.  Of  three 
cases  in  which  the  recovery  was  complete,  it  is  a  curious  coincidence  that 
in  each  case  the  duration  was  six  months.  The  duration  in  five  cases,  re- 
spectively, at  the  date  of  the  last  record,  the  improvement  in  all  having 
been  so  great  as  to  render  it  probable  that  complete  recovery  would  take 
place,  is  as  follows :  five  months,  sixteen  months,  and  in  three  cases  two 
years. 

One  of  the  cases  embraced  in  the  foregoing  analysis  is  interesting  as 
illustrative  of  functional  paralysis  produced  by  exposure  to  cold  and  mus- 
cular exertion.  The  following  is  a  synopsis  of  the  case :  Mr.  M.,  aged 
45,  a  broker,  during  a  violent  snow-storm,  Dec.  12th,  1867,  rode  from  the 
city  to  Morrisania,  a  distance  of  about  8  miles,  in  a  horse-car.  The  jour- 
ney was  much  protracted  on  account  of  the  snow,  and  he  was  often  obliged 
to  get  out  in  consequence  of  the  car  getting  off  the  track.  The  car  was 
crowded  and  lie  stood  upon  the  platform  of  the  car,  his  back  exposed  to 
the  storm.  He  had  not  been  well  for  two  or  three  weeks,  having  symp- 
toms denoting  disturbance  of  the  stomach,  and  he  had  been  on  restricted 
diet.  He  managed  to  reach  his  house,  feeling,  as  he  expressed  it,  as  if  he 
had  been  stoned  almost  to  death.  He  shortly  became  insensible,  but  after 
a  short  time  consciousness  returned,  and  there  was  now  general  paralysis 
which  was  complete,  involving  both  motion  and  sensation,  extending  over 
all  the  body  below  the  head.  He  said  it  was  difficult  to  breathe,  and  that 
he  felt  at  times  as  if  he  would  lose  his  breath.  There  was  a  disposition 
to  somnolency,  but  he  was  easily  aroused  and  his  mental  faculties  were 
intact.  I  saw  him  in  consultation  with  the  attending  physician,  Dr.  Hor- 
ton,  of  Morrisania,  on  the  fifth  day  after  the  attack.  Under  a  treatment 
consisting  of  stimulants,  frictions,  and  nutritious  food,  he  had  in  a  meas- 
ure recovered  from  the  paralysis.  These  measures  of  treatment  were  con- 
tinued, and  the  recovery  was  in  a  short  time  complete. 

A  case  of  general  spinal  paralysis  which  came  under  my  observation  in 
Bellevue  Hospital,  in  1869,  illustrated  the  danger  which  may  arise  from 
diminished  power  of  the  respiratory  movements,  and,  also,  recovery  under 
circumstances  which  seemed  to  render  the  prognosis  extremely  unfavor- 
able. The  patient,  an  unmarried  woman,  aged  27,  began  to  lose  power 
over  the  limbs  shortly  after  an  attack  of  acute  articular  rheumatism  which 
had  confined  her  to  her  bed  for  about  four  weeks.  The  paralysis  progres- 
sively increased  for  two  months,  when  she  was  admitted  into  the  hospital. 
The  paralysis  of  the  limbs  was  incomplete,  but  the  muscular  power  was 
so  much  diminished  that  she  was  quite  helpless.  There  were  no  cerebral 
symptoms,  and  the  intelligence  was  unaffected.  The  breathing  was  exclu- 
sively costal,  and,  at  times,  the  suffering  from  dyspnoea  was  extreme. 
Scotch  snuff  introduced  into  the  nostrils  caused  an  intense  desire  to  sneeze, 
and  grimaces,  but  there  was  no  sneezing  act.  There  were  no  signs  of  pul- 
monary or  cardiac  disease.  She  was  able  to  speak  only  in  a  feeble  voice, 
and  with  jerking  efforts.  At  one  time  the  want  of  power  to  carry  on  res- 
piration was  so  great  that,  apparently,  she  was  almost  moribund.  At  this 
time  the  inhalation  of  nitrous  oxide  gas  seemed  to  be  useful.  Dry  cup- 
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ping  over  the  spine  appeared  to  be  of  service.  In  addition,  she  was  treated 
with  tonics,  stimulants,  and  good  alimentation.  After  a  fortnight  there 
was  marked  improvement.  She  was  then  attacked  with  pneumonia  affect- 
ing the  lower  lobe  of  the  right  lung.  At  this  time  she  had  not  recovered 
diaphragmatic  movements.  She  passed  safely  through  the  pneumonia. 
The  ability  to  sneeze  soon  returned,  and,  after  remaining  in  hospital 
several  months,  she  was  discharged  well. 

Treatment  of  Paralysis. 

The  treatment  of  the  several  forms  of  paralysis  which  have  been  con- 
sidered will,  in  the  first  place,  have  reference  to  the  morbid  conditions  on 
which  the  paralysis  is  dependent,  to  coexisting  affections  in  any  part  of 
the  body,  and  to  the  state  of  the  system.  The  treatment,  in  these  points 
of  view,  is  addressed,  not  directly  to  the  paralysis,  but  to  causative  and 
concomitant  affections.  Measures  to  be  addressed  to  morbid  conditions 
on  which  the  paralysis  depends,  must,  of  course,  vary  according  to  the 
nature  of  these  conditions ;  hence,  it  is  important,  if  possible,  to  deter- 
mine their  nature  in  individual  cases.  The  questions  which  the  practi- 
tioner is  to  endeavor  to  settle,  as  preparatory  to  this  part  of  the  treatment, 
are :  Does  the  paralysis  depend  on  an  inflammation,  or  a  lesion  of  some 
kind,  and,  if  so,  where  is  the  inflammation  or  lesion  situated — in  the  tract 
of  a  nerve,  within  the  cranium,  or  within  the  spinal  canal  ?  If  the  para- 
lysis depend  on  a  lesion,  what  is  its  character  and  its  extent  ?  Is  there 
ground  for  the  suspicion,  if  not  belief,  that  the  paralysis  is  the  effect  of 
lesions  caused  by  syphilis  ?  Does  the  paralysis  depend  on  poisoning  by 
lead  ?  Is  there  ground  for  the  suspicion  of  some  other  toxical  agent, 
such  as  arsenic,  copper,  or  mercury  ?  Do  the  history  and  symptoms  ren- 
der it  probable  that  the  paralysis  is  functional  ?  Are  there  concomitant 
affections  which  may  possibly  stand  in  a  causative  relation,  either  directly 
or  indirectly,  to  the  paralysis  ?  What  is  the  state  of  the  system  as  re- 
gards nutrition,  debility,  and,  more  especialty,  anaemia  ? 

Measures  of  treatment,  differing  and  quite  opposite  in  character,  will 
be  indicated  according  to  the  conclusions  at  which  the  practitioner  ar- 
rives, after  propounding  to  himself  the  foregoing  questions.  It  is  not 
necessary  to  consider  here  the  various  measures  which  may  be  indicated 
in  different  cases.  The  success  of  the  treatment  will  depend,  in  some 
cases,  on  the  indications  being  correctly  interpreted  and  judiciously  ful- 
filled. But,  in  a  certain  proportion  of  cases,  the  paralysis  depends  on 
lesions  which  are  irremediable,  and  complete  success  of  treatment  is  not 
to  be  expected.  It  is  to  be  added,  that  if  there  be  ground  to  suspect  the 
existence  of  syphilitic  lesion,  the  remedies  which  experience  has  shown  to 
be  specially  curative,  in  many  cases,  namely,  mercury,  and  the  iodide  of 
potassium,  are  indicated.  Th£  former  may  be  carried  to  mild  ptyalism, 
and  the  latter  to  the  point  of  toleration.  The  curative  effect  of  these 
remedies,  in  cases  of  doubt,  confirms  the  supposition  of  the  dependence 
on  syphilis. 

The  treatment,  in  the  second  place,  has  reference  directly  to  the  para- 
ly^is,  and  consists  of  measures  addressed  to  the  paralyzed  parts.  The 
objects  are  to  rouse  or  restore  the  function  of  the  paralyzed  parts,  pro- 
mote circulation  in  the  parts,  and  secure,  as  far  as  practicable,  healthy 
nutrition.  The  more  important  of  the  measures  are,  friction  with  stimu- 
lating embrocations,  or  shampooing,  electricity,  passive  movement*, 
strychnia,  and,  above  all,  whenever  practicable,  active  exercise  under  the 
influence  of  the  will. 
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These  measures  cannot  be  effectual,  and  some  of  them  may  be  hurtful, 
so  long  as  the  paralysis  is  sustained  by  the  morbid  conditions  which  have 
produced  it.  But  it  is  to  be  borne  in  mind,  a  portion  of  the  immediate 
paralyzing  effect  of  certain  of  these  conditions  is  of  transient  duration. 
The  paralysis,  for  example,  which  follows  extravasation  of  blood,  is  mea- 
surably due  to  the  shock  or  contusion,  and  to  a  temporary  local  anaemia. 
These  incidental  causative  conditions  are  temporary.  Even  functional 
paralysis  is  usually  stationary  for  a  certain  period,  before  improvement 
begins.  On  the  other  hand,  paralyzed  parts  will  not,  of  themselves,  re- 
sume at  once  their  normal  condition,  even  after  all  the  causative  condi- 
tions are  removed.  This  is  a  highly  important  fact.  Nerves  and  muscles 
may  become  permanently  paralyzed  from  disuse.  Having  been  for  a  con- 
siderable period  paralyzed,  they  may  remain  so  indefinitely  if  appropriate 
efforts  be  not  made  for  their  restoration. 

In  the  treatment  of  paralysis  the  practitioner  is  liable  to  err,j?rs£  by 
resorting  immediately,  or  too  soon,  to  measures  to  rouse  the  paralyzed 
parts,  while  the  paralysis  is  still  sustained  by  the  causative  conditions, 
and  restoration  at  that  time  is  out  of  the  question.  A  second  error  is, 
after  the  paralysis  has  existed  for  some  time,  to  overlook  the  fact  that  the 
restoration  will  not  take  place  spontaneously,  but  that  persevering  efforts 
may  be  required  for  recovery.  A  third  error  is,  to  expect  success  when 
the  paralysis  has  existed  so  long  that  the  muscles  and  nerves  involved 
have  undergone  degenerative  changes. 

The  researches  of  Duchenne  and  others,  within  late  years,  on  the  appli- 
cation of  the  induced  electrical  current  (Faradization)  in  cases  of  muscular 
paralysis,  have  shown  that,  by  means  of  this  agency,  important  information 
may  be  obtained  respecting  the  condition  of  the  affected  muscles.  When 
the  current  from  an  electro-magnetic  or  electro-galvanic  battery  of  suffi- 
cient power  is  passed  through  healthy  muscles,  contractions  are  excited. 
This  susceptibility  to  the  electrical  current  is  called  the  electro-muscular 
contractility.  The  passage  of  the  current  through  the  muscle  causes 
more  or  less  pain,  not  due  to  the  contraction  excited  by  the  current,  and 
this  muscular  pain  denotes  what  is  called  the  electro-muscular  sensibility. 
Now,  the  state  of  paralyzed  muscles  as  regards  electro-muscular  contracti- 
lity and  electro-muscular  sensibility  is  to  be  taken  into  account  in  the 
application  of  not  only  electricity,  but  other  therapeutical  measures  ad- 
dressed to  the  paralysis.  In  muscular  paralysis  from  intra-cranial  affec- 
tions, as  a  rule,  the  paralyzed  muscles  respond  to  the  electrical  current 
not  less,  and  in  some  cases  even  more,  than  in  health,  until  they  begin  to 
suffer  from  prolonged  inaction  or  defective  nutrition.  The  electrical  cur- 
rent in  such  cases  is,  to  some  extent,  a  test  of  the  state  of  the  muscles  as 
regards  their  capacity  for  contracting  under  the  influence  of  volition.  The 
statement  just  made  appears  to  be  the  rule,  but  there  are  exceptions.  In 
some  instances  volitional  contractility  is  regained  while  the  electro-con- 
tractility is  defective  or  lost.  Examples  have  been  reported  by  Dr.  S. 
Weir  Mitchell.  Dr.  Mitchell  has  observed  variations  on  different  days 
as  regards  the  electro-muscular  contractility.  He  states :  "  It  is  not  un- 
common to  find  a  muscle  very  excitable  to-day,  and  to-morrow  far  less  so. 
It  is  also  quite  common  to  notice  that  a  muscle  temporarily  inactive  under 
currents  may  be  aroused  by  the  electrization  of  a  neighboring  muscle  or 
group  of  muscles."1  Again,  it  seems  to  be  a  rule  that,  when  muscular 
paralysis  is  due  to  intra-spinal  affections,  to  injury  of  nerves,  or  traumatic 
causes  affecting  the  muscles  themselves,  the  electro-functions  are  impaired 

1  Sanitary  Memoirs  of  the  War. 
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or  lost  irrespective  of  changes  arising  from  defective  or  disordered  nutri- 
tion. Loss  of  electro-contractility  and  electro-sensibility  has  already  been 
stated  to  characterize  paralysis  from  lead.  Finally,  in  proportion  as 
muscles  and  nerves  undergo  degeneration  of  structure  as  an  effect  of  long- 
continued  paralysis,  they  respond  but  feebly,  or  not  at  all,  to  the  electrical 
current.  In  certain  cases,  therefore,  electricity  gives  information  of  the 
hopelessness  of  paralysis.  The  electro-contractility  of  paralyzed  muscles 
is  sometimes  lost,  and  the  electro-sensibility  remains  intact ;  under  these 
circumstances,  the  prognosis  is  less  unfavorable  than  when  both  are 
wanting. 

The  judicious  employment  of  electricity,  as  a  theraputical  agent  in  cases 
of  paralysis,  is  undoubtedly  of  great  importance.  To  consider,  however, 
this  part  of  the  treatment  full}-  would  require  details  which  do  not  pro- 
perly fall  within  the  scope  of  this  work.  For  these  the  reader  must  con- 
sult treatises  devoted  specially  to  electricity  considered  in  its  applica- 
tions to  pathology  and  therapeutics.  A  few  practical  points  only  can  be 
here  introduced.1 

The  ends  to  be  attained  by  electricity,  it  is  to  be  kept  in  mind,  are  the 
restoration  of  the  ability  of  the  paralyzed  muscles  to  respond  to  the  will, 
and  the  maintenance  of  the  circulation,  together  with  healthy  nutrition, 
within  the  affected  organs.  Electricity  is  therefore  not  required  when  the 
paralyzed  muscles  respond  to  the  current  as  actively  as  the  corresponding 
muscles  which  are  not  paralyzed,  and  still  less  is  it  required  when  the 
electro-muscular  contractility  and  sensibility  are  greater  than  normal. 
Under  these  circumstances,  electricity  may  do  harm.  In  cases  of  para- 
lysis from  intra-cranial  morbid  conditions,  the  employment  of  this  mea- 
sure is  to  be  deferred  until  the  muscles  begin  to  suffer  from  prolonged 
inaction,  as  denoted  by  diminished  electro-contractility,  electro-sensibility, 
and  nutrition.  Electricity  is  not  to  be  employed  when  the  paralyzed 
muscles  are  rigid  from  irritation  or  inflammation  at  the  nervous  centre. 

In  cases  in  which  the  paralyzed  muscles  fail  to  respond  to  the  electrical 
current  from  defective  innervation,  as  an  immediate  or  speedy  result  of 
morbid  conditions  affecting  the  spinal  cord  or  nerA^es,  recovery  is  not  to 
be  expected  so  long  as  the  paralysis  is  sustained  by  the  persistence  of 
these  morbid  conditions.  Yet,  under  these  circumstances,  the  judicious 
employment  of  electricity  may  promote  circulation  and  nutrition,  and  thus 
tend  to  keep  the  muscles  in  a  state  of  preparation  for  resuming  their 
<-:ip:ic'ity  to  act  in  obedience  to  the  will,  when  the  conditions  sustaining 
the  paralysis  are  diminished  or  removed.  A  response  to  the  electrical 
current,  as  regards  contractility  or  sensibility,  or  both,  is  evidence  of 
returning  innervation ;  and  then  the  persevering  employment  of  electricity 
may  prove  of  great  service. 

In  cases  in  which  the  causative  morbid  conditions,  such  as  non-inflam- 
matory softening  or  the  pressure  of  a  tumor,  preclude  any  expectation  of 
improvement,  or  when,  from  the  long  duration  of  the  paralysis,  degenera- 
tion of  structure  in  the  paralyzed  parts  has  ensued,  it  is  useless  to  persist 
in  the  employment  of  electricity. 

1  For  the  convenience  of  readers  desirous  of  entering  into  a  full  consideration  of 
medical  electricity  the  following  references  are  given  :  The  writings  of  Duchenne 
and  Althaus ;  Meyer's  treatise  translated  by  Hammond ;  Electro-physiology  and 
Electro-therapeutics  by  Alfred  C.  Garratt ;  Practical  Treatise  on  the 'Medical  and 
Surgical  Uses  of  Electricity,  by  Cem-ge  M.  Beard,  M.D.,  and  A.  D.  Rockwell,  M. 
D.  ;  On  Injuries  of  Nerves,  etc..  by  S.  Weir  Mitchell,  M.D.  ;  Hammond's  treatise 
on  Diseases  of  the  Nervous  System  ;  and  Lectures  by  J.  Russell  Reynolds,  M.D., 
London  Lancet,  1870. 
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Much  benefit,  in  cases  of  paralysis  from  lead,  may  be  hoped  for  from 
electricity,  and  its  employment  may  do  much  toward  hastening  recovery 
in  cases  of  functional  paralysis. 

Ths  foregoing  remarks  have  had  reference  chiefly  to  paralysis  of  mo- 
tion. The  judicious  application  of  electricity  in  cases  of  paratysis  of 
sensation  is  often  useful.  The  success  of  electrical  treatment  in  paralytic 
affections  will  depend  on  the  exercise  of  judgment  in  determining  the 
indications  for  it,  and  of  tact  in  its  employment.  The  advantage  of 
experience  in  the  practical  application,  together  with  the  time  which  it 
requires,  renders  it  desirable  that  some  members  of  the  profession  should 
give  to  it  special  attention.  Unfortunately  the  employment  of  electro- 
therapeutics, in  this  country,  has  been  too  much  in  the  hands  of  unedu- 
cated practitioners,  who  know  but  little  of  the  agent  which  they  employ, 
and  still  less  of  the  human  organism. 

Friction  of  the  surface,  and,  in  muscular  paralysis,  kneading  with  deep 
pressure,  or  shampooing,  are  important  measures  of  treatment.  Stimu- 
lating liniments  facilitate  the  friction,  or  rubbing,  and  are,  to  a  certain 
extent,  in  themselves  useful.  These  measures  are  serviceable  by  pro- 
moting the  circulation  and  maintaining  nutrition.  They  should  be  faith- 
fully and  perseveringly  employed  by  persons  properly  instructed  by  the 
physician. 

Passive  movements  in  cases  of  complete  paralysis  are  not  less  impor- 
tant ;  that  is,  movements  of  paratyzed  limbs  by  the  hands  of  others,  and, 
when  practicable,  by  the  hand  or  hands  of  the  patient.  The  effects  of 
inaction  on  the  circulation  and  nutrition  are  in  this  way  diminished,  and 
paralyzed  muscles  are  kept  in  a  state  of  preparation  for  volitional  con- 
traction. The  importance  of  this  measure  will  not,  of  course,  be  appre- 
ciated by  the  patient,  and  it  is  to  be  explained  and  enforced  by  the  physi- 
cian. Drs.  Mitchell,  Morehouse,  and  Keen  attribute  much  value  to  passive 
movements  in  the  treatment  of  paralysis  from  gunshot  wounds  and  other 
injuries  of  nerves.  They  state  that  in  cases  in  which  motion  of  the  para- 
lyzed parts  was  very  painful,  they  were  accustomed  to  give  ether.  These 
authors  attach  importance  to  the  douche,  using  alternately  hot  and  cold 
water. 

In  cases  in  which  the  paralysis  is  not  complete,  the  most  effective  mea- 
sure for  effecting  either  recovery  or  the  utmost  degree  of  improvement 
compatible  with  permanent  lesions  is  voluntary  exercise.  A  patient  who 
has  been  for  some  time  a  paralytic  is  in  a  condition  not  unlike  that  of  the 
infant  who  has  not  yet  learned  to  use  the  muscles.  Persistent  exercise 
in  the  one  case,  as  in  the  other,  is  the  means  by  which  development  and 
power  are  to  be  acquired.  There  is  reason  to  believe  that,  in  not  a  few 
cases,  paralysis  continues  until  it  becomes  incurably  fixed  at  a  certain 
point,  when  persevering  exercise,  in  conjunction  with  other  measures, 
might  have  led  to  recovery,  or  to  more  or  less  improvement.  Gymnastic 
or  calisthenic  exercises  are  to  be  recommended.  It  is  often  difficult  to 
enforce  this  measure.  It  fails  to  secure  confidence  on  account  of  its  sim- 
plicity. Drs.  Mitchell,  Morehouse,  and  Keen  state  that,  in  treating  sol- 
diers affected  with  paralysis,  they  found  it  necessary  to  place  patients  in 
charge  of  intelligent  orderlies  trained  for  the  purpose,  and  by  this  means 
an  efficient  system  of  exercise  was  carried  out.1 

Remedies  addressed  to  the  paralysis  are  of  far  less  importance  than 

1  In  an  interesting  paper  on  the  treatment  of  paralysis  by  systematic  exercise, 
published  some  years  since  by  the  late  ,T.  P.  Batchelder,  M.D.,  of  New  York,  the 
successful  application  of  this  method  of  treatment  is  illustrated  by  several  cases. 
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the  foregoing  measures.  From  its  power  of  exciting  contractions  in  para- 
lyzed muscles,  strychnia  has  been  much  employed  in  cases  of  paralysis. 
The  expectations  which  led  to  its  employment  have  not  been  realized, 
and,  at  the  present  time,  there  appears  to  be  a  tendency  to  consider  it  as 
a  remedy  of  little  or  no  value.  Clinical  experience  furnishes  but  little 
evidence  of  its  possessing  any  special  curative  power,  but,  as  a  tonic 
remedy,  it  appears  to  be  useful  in  certain  cases.  In  a  case  of  paraplegia, 
among  those  which  I  have  collected,  in  which  the  patient  was  confined, 
for  the  most  part,  to  the  bed  for  three  years,  he  took  no  remedy  during 
this  period.  He  began  to  improve  after  commencing  the  use  of  strychnia 
and  quinia  in  small  doses  ;  and  he  continued  to  use  these  remedies  steadily 
for  two  years,  the  improvement  progressing  and  complete  recovery  taking 
place.  Strychnia  should  not  be  given  when  the  conditions  sustaining  the 
paralysis  involve  inflammation  or  irritation  of  the  brain  or  spinal  cord. 
As  regards  doses,  it  should  be  given  within  the  limit  of  producing  invol- 
untary twitchings  of  the  palsied  muscles.  In  favorable  cases,  its  use, 
in  moderate  or  small  doses,  should  be  continued  for  a  long  period. 

Phosphorus  is  useful  in  some  cases  of  paralysis.  In  a  case,  under  my 
observation,  of  general  paralysis  dependent  on  supposed  multiple  scle- 
rosis of  the  cord,  the  affection  having  existed  for  sixteen  years,  the  patient 
being  seventy  years  of  age,  marked  benefit  has  followed  the  employment 
of  the  phosphide  of  zinc  given  in  doses  gradually  increased  from  one- 
tenth  of  a  grain  to  half  a  grain  three  times  daily.  This  remedy  has  been 
continued  most  of  the  time  for  the  space  of  two  j^ears.  Its  usefulness 
has  been  proved  by  repeatedly  suspending  it  for  a  short  period,  and  con- 
trasting the  condition  during  this  period  with  the  condition  before  the 
suspension  and  after  the  resumption  of  the  remedy.  The  syrup  of  the 
lacto-phosphate  of  lime  is  an  eligible  preparation  for  the  introduction  of 
phosphorus  into  the  system. 

Other  remedies  are  ergot  and  belladonna.  These  remedies  are  advo- 
cated by  Brown-Sequard  in  cases  of  paraplegia  dependent  on  inflamma- 
tion of  the  cord  or  its  meninges.  They  are  supposed  to  act  by  inducing, 
through  vaso-motor  nerves,  contraction  of  the  arteries  of  the  cord.  This 
supposition  is  hypothetical,  and  clinical  experience  furnishes  but  little 
evidence  of  their  possessing  curative  efficacy. 

In  all  cases  of  paralysis  whenever  the  morbid  conditions  are  supposed 
to  be  due  to  syphilis,  anti-syphilitic  medication  is  indicated,  especially 
the  iodide  of  potassium.  If  syphilis  have  existed,  a  possible  connection 
of  the  paralysis  with  syphilitic  conditions  should  be  suspected,  and  a 
trial  of  the  remedy  made  on  this  ground.  Small  doses  of  mercury,  con- 
tinued for  a  considerable  period,  are  sometimes  useful  in  these  cases. 

Glosso-Labial   Paralysis. 

A  form  of  paralysis  described  by  Duchenne  in  18G1  is  entitled  to  be 
considered  as  a  separate  paralytic  affection.  This  form  of  paralysis  is 
characterized  by  diminished  power  of  voluntary  motion  over  the  tongue, 
the  muscles  of  the  palate,  and  the  lips.  The  loss  of  power,  at  first  slight, 
progressively  increases.  After  a  time  much  difficulty  is  experienced  in 
articulation ;  the  patient  is  unable  to  pronounce  distinctly  words  and  the 
letters  of  the  alphabet,  more  especially  the  consonants  requiring  for  their 
enunciation  movements  of  the  tongue  and  lips.  Speech  may  be  at  length 
impossible,  and  the  only  means  of  communication  is  by  signs  or  writing. 
The  paralysis  of  the  orbicularis  oris  renders  the  lips  immovable  during 
emotions  of  grief  or  mirthfulness ;  the  mouth  no  longer  expresses  these 
45 
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emotions.  The  saliva  dribbles  over  the  lips.  Food  collects  between  the 
teeth  and  cheeks,  and  the  fingers  are  required  to  dislodge  it.  The  ability 
to  protrude  the  tongue  or  to  curl  upward  the  lip  of  this  muscle  is  lost. 
When  the  paralysis  of  the  tongue  and  orbicular  muscles  of  the  mouth  has 
increased  to  a  certain  extent,  or  even  from  the  outset,  and  before  the 
paralysis  has  extended  to  the  lips,  the  muscles  of  the  palate  are  affected. 
Deglutition  then  is  more  or  less  difficult,  food  and  drink  being  often 
returned  through  the  nostrils  in  the  progress  of  the  affection.  The  laryn- 
geal  muscles  are  liable  to  become  affected,  leading  to  aphonia,  and  to 
diminution  or  cessation  of  the  respiratory  movements  of  the  glottis. 
Paralysis  of  the  muscles  of  respiration  may  follow ;  the  acts  of  respira- 
tion are  feeble,  and  the  power  of  coughing  is  impaired. 

Portions  of  food  and  drink,  and  the  salivary  fluids,  are  apt  to  be  drawn 
into  the  larynx,  and  are  with  difficulty  expelled  owing  to  the  inability  to 
cough  effectively.  For  this  reason,  if  the  patient  be  attacked  with  bron- 
chitis, there  is  danger  from  the  accumulation  of  mucus  in  the  bronchial 
tubes.  Paralysis  may  occur  in  other  parts  of  the  body,  and  may  extend, 
more  or  less,  over  the  voluntary  muscles.  The  affection  is  sometimes 
associated  with  that  to  be  presently  considered  under  the  name  progressive 
muscular  atrophy.  The  progress  of  the  affection  is  unattended  by  febrile 
movement.  General  debility,  after  a  time,  exists  in  a  marked  degree. 
The  affection  advances  steadily,  but  more  or  less  gradually,  toward  a  fatal 
termination.  Death  may  be  caused  by  apnoea  from  impaired  ability  to 
carry  on  respiration,  and  accumulations  in  the  bronchial  tubes ;  or  the 
mode  of  dying  is  by  asthenia,  of  which  innutrition  may  be  a  causative 
element,  arising  from  inability  to  ingest  a  sufficient  amount  of  aliment  to 
sustain  life.  Sudden  death  by  syncope  may  take  place. 

The  nerves  involved  in  this  affection  are  the  pneumogastric,  hypoglossal, 
and  the  lingual.  From  the  bilateral  character  of  the  affection  it  is  a 
rational  inference  that  its  seat  is  at  the  nervous  centres,  in  the  medulla 
oblongata,  where  these  nerves  are  associated.  Autopsical  examinations 
sustain  this  inference.  The  nerves  going  to  the  paralyzed  muscles  have 
been  found,  after  death,  atrophied  ;  but  this  is  to  be  regarded  as  secondary 
to  the  central  lesion.  The  muscles  themselves  have  been  found  free  from 
lesion,  and  preserving  their  electro-contractility.  The  central  lesions  are 
induration  (sclerosis)  with  atrophy  of  the  nerve  cells,  and  fatty  degene- 
ration. 

A  case  under  my  observation  at  Bellevue  Hospital  exemplified  the  char- 
acteristic features  of  this  affection  at  an  early  period  of  its  progress.  The 
patient,  a  widow,  aged  5t,  domestic,  entered  the  hospital  January  14th, 
1868.  About  two  months  before  her  admission  she  began  to  have  diffi- 
culty in  speaking,  which  gradually  increased,  and,  on  this  account,  she  was 
compelled  to  leave  her  place  of  service.  Her  speech,  on  her  admission, 
was  very  slow  and  labored,  the  enunciation  being  quite  indistinct.  The 
vowels  she  could  pronounce  pretty  well ;  the  labial  consonants  were 
uttered  very  slowly,  but  with  tolerable  distinctness ;  the  linguals  were 
enunciated  with  the  most  difficulty  and  incompleteness.  She  was  troubled 
with  the  accumulation  of  saliva  in  the  mouth,  but  she  was  able  to  prevent 
it  from  dribbling.  She  could  protrude  the  tongue  only  to  the  inner  edge 
of  the  teeth.  She  could  not  raise  the  tip  of  the  tongue,  but  she  erected 
the  organ  by  raising  the  posterior  portion.  There  was  no  impairment  cf 
deglutition,  but  there  was  a  difficulty  in  conveying  food  and  drink  from 
the  mouth  to  the  pharynx ;  the  food  collected  between  the  teeth  and  lips, 
so  that  she  used  the  finger  to  dislodge  it,  and  liquids  sometimes  escaped 
from  the  mouth.  For  these  reasons  she  ate  very  slowly,  and  apart  from 
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the  other  patients  in  the  ward.  There  was  no  defect  of  phouation,  and  no 
paralysis  ni;mi!Vs{(Ml  elsewhere  than  in  the  tongue  and  lips.  The  intellect 
\vas  unaffected,  and  the  general  health  good.  After  remaining  in  the 
hospital  for  four  and  a  half  months,  she  was  discharged  at  her  own  request, 
tin-  affection  having  distinctly  but  not  greatly  increased  during  her  stay 
in  the  hospital,  and  the  paralysis  limited  to  the  muscles  of  the  tongue 
and  mouth.  About  a  year  afterward  she  again  came  under  my  observa- 
tion at  Charity  Hospital,  Blackwell's  Island.  The  paralysis  of  the  tongue 
and  lips  was  then  nearly  complete.  The  mouth  was  elongated,  and  the 
lips  somewhat  separated.  She  was  unable  to  articulate,  but  uttered  gut- 
tural sounds  when  questions  were  addressed  to  her.  Her  intelligence 
appeared  to  be  intact.  She  had  great  difficulty  in  swallowing,  especially 
liquids,  much  of  the  latter  running  out  of  the  mouth.  Death  took  place 
apparently  from  inanition  resulting  from  insufficient  alimentation.  The 
duration  of  the  disease  was  about  twenty-two  months. 

The  name  glosso-laryngeal  paralysis,  given  to  this  affection  by  Trous- 
seau, is  open  to  the  objection  that  laryngeal  paralysis  is  among  the  late 
events  of  its  clinical  history,  and  does  not  always  occur.  The  glossal  and 
labial  paralysis  constitute  the  primary  and  most  distinguishing  feature. 
The  affection  may  readily  be  distinguished  from  double  paralysis  of  the 
facial  nerve,  because  the  orbicular  muscles  of  the  eye  and  the  muscles  of 
the  face  other  than  the  orbicularis  oris  are  not  affected.  In  its  progres- 
sive character  and  the  occurrence  of  paralysis  in  other  situations,  it  bears 
a  resemblance  to  the  affection  to  be  next  considered,  namely,  general 
cerebral  paralysis,  in  which  the  muscles  concerned  in  speech  are  apt  to  be 
first  affected.  It  differs  from  the  latter  affection,  however,  in  the  fact 
that  the  intellect  remains  unaffected ;  and  the  occurrence  of  paralysis  of 
other  muscles  than  those  of  the  tongue,  mouth,  pha^nx,  and  larynx,  ap- 
pears to  be  incidental  to  the  disease,  rather  than  a  constituent  of  it.  From 
progressive  muscular  atrophy  it  is  distinguished  by  the  absence  of  de- 
generation of  the  affected  muscles.  In  a  case  reported  by  Duchenne, 
however,  the  affection  just  named  coexisted  with  the  affection  under  con- 
sideration. 

With  reference  to  causation,  facts  are  wanting.  Judging  from  the  cases 
which  have  been  reported,  there  is  no  ground  to  expect  either  recovery  or 
improvement.  Further  clinical  study  of  the  affection  may  perhaps  show 
that  it  is  less  hopeless  than  it  appears  to  be  with  our  present  knowledge 
of  it. 

Rational  indications  for  treatment  would  lead  to  the  employment  of 
electricity  with  a  view  to  prevent  or  retain  the  progress  of  the  paralysis, 
and  to  measures  having  reference  to  the  general  health  and  constitutional 
vigor.  In  several  cases  treated  by  Duchenne  with  the  induced  electrical 
current,  there  was  a  temporary  improvement,  but  the  cases  afforded  no 
ground  for  encouragement  in  expecting  a  cure  from  this  remedy. 

The  affection  is  described  by  Duchenne  under  the  name  "  Progressive 
muscular  paralysis  of  the  tongue,  the  palate,  and  the  lips."1  The  name 
glosso-labial  paralysis  is  convenient  from  its  brevity,  and  it  expresses  the 
obvious  primary  features  of  the  affection. 

1  See  De  1'Electrisation  Localised,  etc.     Deuxieme  Edition.  Paris,  1861. 
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General  Cerebral  Paralysis,  or  the  Paralysis  of  the 

Insane. 

A  form  of  general  paralysis,  distinguished  by  its  association  in  most 
cases  with  mental  derangement,  has  been  known  heretofore  as  the  general 
paralysis  of  the  insane.  It  has  been  proposed  to  call  this  form  of  para- 
lysis general  paresis.1  The  term  paresis,  however,  has  been  applied  by 
some  writers  to  paralysis  dependent  on  a  functional  condition  of  the  brain 
or  spinal  cord.  In  this  sense  the  term  is  not  appropriate  as  applied  to 
the  general  paralysis  of  the  insane,  inasmuch  as  the  latter  is  probably 
never  a  purely  functional  affection.  The  name  paralysis  of  the  insane  is 
exceptionable,  inasmuch  as  cases  may  present  the  same  phenomena  as 
regards  the  paralysis,  without  being  associated  with  mental  derangement. 
Such  cases,  however,  are  extremely  rare.  In  distinction  from  general 
spinal  paralysis,  the  affection  may  be  called  general  cerebral  paralysis. 
This  form  of  paralysis  is  usually  developed  very  gradually.  It  commences 
imperceptibly,  and  has  slowly  made  a  certain  amount  of  progress  before 
becoming  sufficiently  developed  to  be  distinctly  recognized  as  a  paralytic 
affection.  The  same  is  true  of  the  mental  aberration  associated  with  the 
paralysis.  The  evidence  of  mental  aberration  in  the  incipiency  of  the 
affection  is  generally  extravagance  in  ideas  and  actions,  which,  for  a  time, 
may  pass  simply  for  eccentricities  of  character.  The  extravagances 
usually  relate  to  the  supposed  acquisition  of  wealth,  extraordinarj-  mental 
powers,  or  superior  personal  advantages  of  some  kind.  Such  ideas,  how- 
ever, are  in  some  cases  preceded  by  mental  depression.  Writers  consider 
the  first  stage  of  the  disease  to  extend  to  the  period  when  the  affection  is 
so  far  developed  that  its  symptomatic  characters  are  well  marked. 

The  mental  characteristics,  in  the  second  stage,  are  those  of  the  first 
stage  increased  so  as  to  constitute  unmistakable  insanity.  The  patient  is 
apt  to  imagine  that  he  is  immensely  rich,  or  that  he  is  some  distinguished 
personage,  or  that  he  is  the  recipient  of  some  extraordinary  good  fortune. 
The  kind  of  insanity  is  that  styled  by  French  writers  delire  des  grandeurs. 
It  does  not  consist  in  any  fixed  delusion,  but  the  insane  ideas  are  con- 
stantly shifting.  Paroxysms  of  maniacal  fury  sometimes  occur,  and  may 
lead  to  homicide.  At  times  the  insanity  may  have  the  form  of  melancho- 
lia, and  in  some  cases  its  prevailing  character  is  of  the  latter  form. 

The  paralysis,  as  the  name  of  the  affection  implies,  affects  the  whole  or 
the  greater  part  of  the  system  of  voluntary  muscles  on  both  sides.  It  is 
not  limited  to  the  extremities,  but  embraces  muscles  animated  by  the  cra- 
nial nerves.  The  paralyzed  muscles  are  affected,  not  successively,  but 
simultaneously.  The  paralysis  in  the  second  stage,  and,  indeed,  through- 
out the  disease,  is  incomplete,  and  varies  much  in  degree  in  different  cases. 
The  tongue  is  protruded  with  effort,  and  is  tremulous.  Twitchings  of  the 
facial  muscles  accompany  the  acts  of  speaking.  The  articulation  is  thick 
or  mumbling,  resembling  the  speech  of  drunkenness.  The  muscles  of  the 
face  are  relaxed,  causing  elongation  of  the  mouth,  and  more  or  less  im- 
pairment of  the  facial  expression  belonging  in  health  to  the  person  affected. 
Paralysis  of  the  lower  limbs  is  manifested  by  an  increase  of  exertion  in 
walking,  by  a  straddling,  shambling,  tottering  gait,  and  by  the  body  in 
standing  being  poised  on  both  legs  widely  separated.  The  muscles  of  the 
upper  extremities  are  involved,  as  shown  by  defective  power  of  grasp,  and 
by  clumsy  movements  of  the  fingers.  The  special  nerves,  as  a  rule,  are 
not  notably  affected.  General  sensibility,  however,  appears  to  be  sorne- 

1  From  irapirm,  exhaustion  or  relaxation. 
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what  blunted.  In  this  stage  of  the  affection,  the  pupils  frequentty  vary 
in  size,  and  are  sometimes  irregular  in  form.  They  respond  sluggishly  to 
light.  The  ophthalmoscopic  observations  of  Albutt  and  others  show  in 
almost  all  cases  sclerosis  and  atrophy  of  the  optic  nerves.  In  the  early 
stage  the  optic  disc  is  intensely  hyperaemic.1 

The  functions  of  the  body,  irrespective  of  mental  aberration  and  para- 
lysis, may  be  but  little,  or  not  at  all,  disturbed  in  the  second  stage.  The 
appetite  and  digestion  are  frequently  unaffected.  The  pulse  is  regular. 
Patients  often  become  fat. 

The  third  stage  is  characterized  by  an  increase  of  the  paralysis  to  such 
a  degree  that  there  is  inability  to  walk  or  stand,  and  generally  by  mental 
imbecility.  The  patient  at  length  passes  his  evacuations  in  bed,  and  is 
insensible  to  ideas  of  cleanliness  and  decency.  The  limbs,  in  some  cases, 
become  contracted.  Difficulty  of  deglutition  now  becomes  a  feature  more 
or  less  prominent,  and  sudden  death  has  repeatedly  been  caused  by  the 
impaction  of  food  in  the  pharynx.  Death,  if  not  caused  by  this  accident 
or  some  intercurrent  affection,  is  a  result  of  either  extreme  exhaustion 
gradually  induced,  or  of  inability  to  carry  on  respiration  from  paralysis 
of  the  respiratory  muscles. 

It  is  stated  by  Brierre  and  Duchenne  that  the  paralyzed  muscles  in  this 
affection  respond  to  the  electric  current,  whereas  they  do  not  in  general 
paralysis  dependent  on  spinal  lesions.  Bucknill  and  Sankej^  however, 
have  found  that  excito-motory  movements  are  not  readily  produced  by 
tickling  the  soles  of  the  feet. 

During  the  progress  of  this  affection,  a  sudden  attack  of  coma  is  liable 
to  occur,  from  which  the  patient  may  emerge  and  nearly  regain  his  condi- 
tion prior  to  the  attack,  but,  in  the  majority  of  cases,  the  coma  is  the  fore- 
runner of  death.  Sudden  hemiplegia  is  another  event  which  is  apt  to 
occur.  From  this  not  infrequently  the  patient  recovers  after  free  purga- 
tion, and  in  some  cases  frequent  hemiplegic  attacks  take  place,  which  may 
affect  alternately  the  two  sides.  Another  form  of  sudden  attack  consists 
of  a  notable  increase  of  the  general  paralysis,  with  obstruction  of  the 
mental  faculties,  without  unconsciousness.  Remissions,  in  the  course  of 
the  affection,  as  regards  the  mental  derangement  and  the  paralysis,  either 
or  both,  have  been  observed.  The  improvement  manifested  in  these  re- 
missions is  sometimes  such  as  to  seem  to  afford  much  hope  of  recovery. 

The  prognosis  is  extremely  unfavorable.  A  few  cases  of  recovery  only 
are  on  record,  and  in  these  cases  the  affection  had  not  progressed  far.2 
There  is  scarcely  any  ground  for  holding  out  encouragement  as  regnrds 
recovery.  In  a  large  proportion  of  cases  death  is  due  to  some  intercur- 
rent affection.  If  the  muscles  of  the  chest  have  become  notably  affected, 
an}r  pulmonary  affection  is  likely  to  prove  fatal.  Even  ordinary  bron- 
chitis, under  these  circumstances,  occasions  much  embarrassment  of  respi- 
ration from  the  accumulation  of  mucous  secretion  within  the  bronchial 
tubes,  and  it  may  prove  fatal. 

The  duration  of  this  affection  is  extremely  variable.  Patients  some- 
times live  for  many  years  in  a  condition  of  either  incomplete  or  complete 
dementia.  In  the  great  majority  of  cases,  however,  death  takes  place 
within  the  space  of  three  years,  and  the  affection  sometimes  proves  fatal 
within  a  few  months  or  even  weeks.  Death  may  occur,  of  course,  at  any 
time  from  intercurrent  affections. 

1  Vide  lecture  by  Prof.  JTenry  D.  Noyes,  on  the  relations  of  diseases  of  the  eye 
with  other  diseases,  N.  Y.  Medical  Record,  No.  for  August,  1872. 

2  A  well-marked  case,  ondinjr  in  recovery,  was  reported  several  years  ago  by  Dr. 
Pliny  Earle.     See  Amer.  Journ.  of  Med.  Sciences,  July,  1857. 
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Examinations  after  death  in  cases  of  this  affection  show  invariably 
more  or  less  marked  morbid  appearances  of  the  brain.  Histological 
observations  show  degenerative,  granulo-fatty  changes  of  the  nerve  cells 
of  the  cerebrum,  more  especially  of  the  .cortical  substance.  There  is 
hyperplasia  of  the  connective  tissue,  or  neuroglia.  The  smaller  vessels 
are  thickened  and  rigid.  Wilks  describes  them,  in  a  case  which  he  ob- 
served, as  "  standing  out  from  the  cut  surface  of  the  brain  like  so  many 
bristles  from  a  brush."  The  membranes  are  more  or  less  adherent.  Wilks 
considers  the  disease  as  taking  its  point  of  departure  from  the  pia  mater  ; 
Meschede,  and  others,  place  its  primary  seat  in  the  cortical  substance. 
The  essential  pathological  process  is  a  subacute,  chronic  inflammation ; 
hence,  the  names  chronic  cerebritis  or  meningo-encephalitis,  which  have 
been  applied  to  it,  are  not  inappropriate.1 

General  paralysis  of  the  insane  occurs  much  oftener  in  males  than  in 
females.  In  the  great  majority  of  cases,  the  age  is  between  thirty  and 
fifty ;  but  the  affection  occurs  at  all  periods  of  life.  There  seems  to  be 
ground  for  imputing  the  affection,  in  a  considerable  proportion  of  cases, 
to  painful  moral  shocks  arising  from  loss  of  friends,  disappointment, 
bankruptcy,  remorse,  etc.  In  a  certain  proportion  of  cases  it  is  attribu- 
table to  intemperance.  In  the  histories  of  cases  the  mental  derangement 
is  found  to  be  sometimes  the  first  manifestation  of  disease,  the  paralysis 
occurring  at  a  variable  period  afterward  ;  on  the  other  hand,  the  paralysis 
sometimes  has  precedence  in  point  of  time,  and,  again,  the  mental  derange- 
ment and  the  paralysis  sometimes  occur  simultaneously. 

This  affection  is  to  be  discriminated  from  general  paralysis  dependent 
on  morbid  conditions  seated  in  the  spinal  cord.  The  paralysis  of  the  in- 
sane is  dependent  on  cerebral  lesions  ;  hence,  differential  points  are  men- 
tal disorder  in  connection  with  the  latter,  and  paralysis  of  muscles  sup- 
plied by  cranial  nerves,  whereas  in  spinal  paralysis  insanity  does  not  occur 
except  by  accidental  association,  and  the  facial  muscles  are  not  affected. 
The  affection  known  as  progressive  locomotor  ataxia  presents  some  ana- 
logous features.  As  will  presently  be  seen,  however,  the  latter  is  not  a 
paralysis,  but  its  distinctive  feature  is  deficiency  of  the  power  of  co-ordi- 
nating voluntary  movements.  Moreover,  insanity  does  not  belong  to  the 
natural  histoiy  of  this  affection,  and  groups  of  the  voluntary  muscles  are 
affected,  not  simultaneously  but  successively.  The  affection  which  will 
presently  be  noticed  under  the  name  progressive  muscular  atrophy  differs 
essentially  in  the  fact  that  the  loss  of  muscular  power  is  due  to  an  atro- 
phic  lesion  of  the  affected  muscles.  It  is  only,  however,  within  late  years, 
that  the  form  of  paralysis  under  consideration  has  been  clearly  separated 
from  the  three  affections  just  named,  and  the  latter  distinguished  from 
each  other. 

The  great  majority  of  patients  affected  with  paralysis  of  the  insane, 
sooner  or  later  are  received  into  lunatic  asj^lums.  Not  only  is  there 
scarcely  any  ground  for  curative  treatment,  but  permanent  improvement 
is  hardly  to  be  hoped  for.  The  treatment  consists  of  palliative  measures, 
together  with  the  regulation  of  diet,  regimen,  etc.,  with  a  view  to  retard- 
ing the  progress  of  the  affection  and  contributing,  as  far  as  practicable, 
to  the  comfort  of  patients  during  its  progress. 

1  For  further  details  respecting  the  morbid  anatomy,  vide  Lectures  by  "W.  H. 
O.  Sankey,  M.  D.,  London,  1866  ;  a,  work  entitled  tl  Practical  account  of  General 
Paralysis,"  etc.,  by  Thos.  I.  Austin,  London,  1859  ;  Art.  by  M.  Magnan  in  Arch- 
ives de  Physiologic,  normale  et  pathologique,  Mar-Aine,  1868  ;  Art.  by  Dr.  Franz 
Meschede  in  Journal  of  Mental  Science  (England),  Oct.  18G6  ;  Art.  by  Dr.  Wilks, 
in  Guy's  Hospital  Reports,  1866,  and  Art.  by  Dr.  S.  G.  Webber  iu  the  New  York 
Quarterly  Journal  of  Psychological  Medicine,  Oct.  1865. 
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Infantile  Paralysis. 

In  leaving  the  consideration  of  paralysis,  I  shall  notice  the  affection 
called  Infantile  Paralysis  only  with  reference  to  its  distinctive  features. 
This  belongs  among  the  diseases  of  infancy  and  childhood,  and  the  render 
is  referred  to  treatises  devoted  to  these  diseases  for  a  fuller  account  of  it.1 
The  affection  has  been  known  as  the  essential  paralysis  of  infancy.  It 
occurs  between  the  age  of  six  months  and  of  three  years.  The  usual  his- 
tory is  of  a  sudden  attack,  the  maximum  of  the  degree  of  the  paralj'sis  being 
attained  at  once  or  quickly.  Generally  the  paralysis  affects  the  two  lower 
limbs  (paraplegia) ;  sometimes  an  upper  limb  is  also  paralyzed.  The 
paralysis  is  limited  to  voluntary  motion.  The  bladder  and  rectum  are 
not  involved.  The  paralysis  is  sometimes  limited  to  a  single  group  of 
muscles,  as  either  the  flexors  or  extensors.  The  symptoms  do  not  denote 
any  cerebral  affection.  In  most  cases  the  paralysis  is  preceded  by  a  fever 
of  short  duration,  but  in  some  cases  it  occurs  when  the  child  is  apparently 
well,  and  it  may  occur  during  sleep.  The  temperature  of  the  paralyzed 
limbs  falls  from  three  to  eight  degrees.  In  most  cases  spontaneous  im- 
provement soon  begins,  and  ends  in  recovery  in  from  three  to  four  weeks. 
But  in  some  cases  the  restoration  is  confined  to  only  certain  of  the  affected 
muscles,  others  remaining  paralyzed.  The  muscles  which  remain  para- 
lyzed soon  undergo  atrophic  or  degenerative  changes ;  they  lose  electro- 
contractility,  and  recovery  is  then  impossible.  The  pathological  condi- 
tion which  gives  rise  to  the  paralysis  is  seated  in  the  spinal  cord.  The 
nature  of  the  affection  of  the  cord  has  not  been  ascertained,  but,  of  course, 
as  recovery  generally  takes  place,  and,  with  efficient  treatment,  would 
probably  be  the  result  in  nearly  all  cases,  it  is  evident  that  a  structural 
lesion  of  the  cord  is  not  involved. 

The  indications  for  treatment  relate,  first ,  to  associated  morbid  disturb- 
ances, and  to  circumstances  which  may  be  suspected  to  have  a  causative 
influence,  such  as  dentition  and  intestinal  worms ;  second,  to  the  timely 
employment  of  passive  movements,  kneading  the  affected  muscles,  and, 
above  all,  electricity  to  promote  the  return  of  the  muscles  to  the  control 
of  the  will,  and  prevent  the  degenerative  changes  incident  to  the  paralysis. 
Systematic  volunta^  exercise  of  the  paralyzed  muscles  is  to  be  enjoined, 
as  soon  as  the  influence  of  the  will  is  restored,  in  order  that  the  recovery 
may  be  complete. 

Loco  motor  Ataxia.2 

The  affection  now  known  as  locomotorataxiais  so  called  after  the  name 
proposed  by  Duchenne.  Duchenne  entitled  it  progressive  locomotor 
ataxia;  but  as  the  affection  is  by  no  means  always  progressive,  in  respect 
of  either  its  degree  or  diffusion,  the  term  progressive  is  hardly  appropri- 
ate. It  was  described  by  Duchenne,  in  1858  and  1859,  more  fully  than 
by  any  previous  writer ;  hence,  Trousseau  designated  it  Duchcnne's  dis- 
ease. The  affection,  however,  was  clearly  defined,  as  regards  its  distinc- 
tive character  and  its  seat,  by  the  late  Dr.  Todd,  prior  to  the  researches 
of  Duchenne.8  Romberg  has  described  the  affection  under  the  name  tabes 
dorsalis — it  has  also  been  called  myelo-phthisis. 

1  Vide  Treatise  by  Prof.  J.  Lewis  Smith,  second  edition,  1872  ;  also  Hammond 
on  Diseases  of  the  Nervous  System. 

8  From  a  and  rafic,  "  order." 

3  Vide  Cyclopaedia  of  Anatomy  and  Physiology,  London,  1839-1847,  vol.  Hi., 
p.  721. 
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This  affection  is  not  a  form  of  paralysis,  but  it  is  generally  associated 
with  diminished  sensibility  and  not  infrequently  with  more  or  less  dimi- 
nution of  motor  power.  The  distinctive  characteristic  of  the  affection  is 
impairment  or  loss  of  the  ability  to  combine  and  direct  muscular  move- 
ments. The  patient  may  be  able  to  exert  as  much  muscular  strength  as 
in  health,  but  he  finds  it  difficult  or  he  is  unable  to  co-ordinate  the  action 
of  the  muscles  for  the  execution  of  the  acts  of  volition. 

The  affection  has  certain  premonitions,  viz.,  fugitive  shooting  pains  in 
different  parts  of  the  body,  which  are  regarded  as  neuralgic  or  rheumatic, 
nocturnal  incontinence  of  urine,  spermatorrhoea,  anaphrodisia,  or,  on  the 
other  hand,  a  morbid  excitability  of  the  sexual  organs,  transient  paralysis 
of  certain  nerves,  such  as  the  sixth  or  the  third  pair,  and  sometimes  im- 
pairment or  loss  of  vision.  These  paralytic  affections  are  in  some  cases 
permanent. 

The  ataxia  is  generally  first  manifested  in  the  lower  extremities.  It 
may  appear  first  in  the  upper  extremities.  This  was  true  of  a  case  which 
I  have  observed.  One  lower  limb  is  sometimes  affected  before  the  other, 
and  the  two  lateral  limbs  may  be  first  affected.  When  one  limb  is  first 
affected,  whether  it  be  a  lower  or  an  upper  extremity,  it  is  on  the  left 
much  oftener  than  on  the  right  side.  The  defect  of  co-ordination  is  appa- 
rent when  any  combined  movements  are  undertaken.  In  proportion  as 
the  affection  is  marked,  the  patient's  gait  in  walking  is  uncertain,  irregu- 
lar, and  grotesque.  The  lower  limbs  are  thi'own  forward  by  forcible  jerks, 
without  any  definite  direction.  The  body  is  swayed  from  side  to  side  in 
the  attempt  to  maintain  an  equilibrium,  and  the  arms  are  thrown  out  like 
those  of  a  person  balancing  on  the  tight  rope.  In  an  extremely  marked 
case  which  was  under  observation  for  several  years  at  Bellevue  Hospital, 
whenever  the  patient  attempted  any  volitional  acts,  the  violent  contor- 
tions of  the  limbs  and  body  were  such  that  he  appeared  to  be  performing 
for  the  surprise  and  amusement  of  the  spectators,  and  it  was  difficult  at 
first  for  the  medical  class  to  repress  manifestations  of  mirth.  In  cases 
less  marked,  the  greatest  difficulty  is  experienced  in  beginning  to  walk, 
and  after  getting  under  way,  the  patient  is  unable  to  advance  slowly,  but 
walks  with  precipitation ;  the  legs  are  thrown  forward  with  a  quick,  jerking 
movement,  the  feet  brought  to  the  ground  with  force,  and  liable  to  strike 
against  each  other.  Notwithstanding  the  violence  of  the  exertions,  the 
muscular  strength  being  retained,  patients  are  sometimes  able  to  travel 
long  distances.  In  an  extreme  degree  of  the  affection,  voluntary  progres- 
sion, even  with  the  aid  of  a  cane  or  assistants,  is  impossible,  and  the  pa- 
tient is  confined  to  the  chair  or  bed.  The  shooting  pains  into  the  affected 
limbs  continue,  patients  often  comparing  them  to  electric  shocks. 

The  defect  of  co-ordinating  power  over  the  upper  extremities  is  shown 
by  an  inability  to  execute  acts  which  require  the  combined  movements  of 
the  fingers.  The  patient  is  unable  to  button  or  unbutton  his  clothes ;  yet 
he  may  grasp  with  not  less  force  than  in  health.  A  patient  whom  I  ex- 
hibited at  a  clinic  at  Bellevue  Hospital  tried  in  vain  to  unbutton  his  vest, 
but  his  grip  was  too  strong  to  be  borne.  In  extreme  cases  the  patient  is 
unable  to  bring  his  hand  to  his  mouth,  and  it  is  necessary  for  others  to 
feed  him. 

Sooner  or  later  the  speech  is  liable  to  become  affected.  The  articula- 
tion is  difficult  and  imperfect ;  the  tongue,  when  protruded,  is  tremulous. 
The  speech  may  become  so  impaired  as  to  be  unintelligible  ;  mutism  is 
thus  a  feature  of  some  cases. 

In  a  certain  proportion  of  cases,  the  affection  progressively  extends  over 
the  voluntary  muscular  system,  and  increases  more  or  less  slowly.  The 
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defective  co-ordinating  pow'er  may  be  much  more  marked  at  some  times 
than  at  others.  A  patient  who  was  for  some  time  under  my  observation, 
and  who  had  had  this  affection  for  five  years,  habitually  walked  with  a 
certain  amount  of  uncertainty  and  irregularity,  and  enunciated  with  a 
sense  of  labor  and  slowly,  but  distinctly.  This  patient  at  times,  for  the 
space  of  an  hour  or  so,  walked  with  great  difficulty,  presenting  in  a  marked 
degree  the  characteristic  gait,  and  the  embarrassment  in  speech  was  such 
that  he  was  with  difficulty  understood.  These  paroxysms  recurred  on 
some  days  repeatedly,  and  he  was  sometimes  exempt  from  them  for  several 
successive  days.  This  patient  had  occasionally  double  vision  and  night- 
blindness. 

A  distinctive  feature  of  this  affection,  even  when  it  exists  in  a  slight 
degree,  is  inability  to  walk  or  stand  with  the  eyes  closed.  Jf  the  patient, 
standing  with  the  feet  in  apposition,  close  the  eyes,  he  shortly  reels,  and 
would  fall  if  not  supported.  This  has  been  attributed  to  the  coexistence 
of  more  or  less  anaesthesia  of  the  soles  of  the  feet.  This,  however,  is  not 
the  correct  explanation,  as  is  shown  by  the  fact  that  patients  with  notable 
loss  of  sensibility  of  the  soles,  but  who  have  not  ataxia,  are  able  to  stand 
without  difficulty  when  the  eyes  are  closed.1  A  moderate  amount  of 
ataxia  occasions  want  of  confidence  in  the  locomotory  powers.  A  patient 
of  mine  has  the  disease  only  in  a  sufficient  degree  to  walk  usually  with 
what  seems  an  eccentric  gait ;  but  were  he  to  cross  a  street  when  it  be- 
came necessary  to  hasten  in  order  to  get  out  of  the  way  of  carriages,  he 
would  scarcely  be  able  to  make  any  headway,  and  he  has  to  avoid  care- 
fully such  a  contingency.  Dilatation  of  the  pupils  immediately  following 
pinching,  pricking,  or  irritation  by  galvanism  of  the  trunk  or  limbs  has 
been  observed  hy  Voisin,  Echeverria,  and  Clymer.2  In  a  case  under  my 
observation  at  BeUfivne  Hospital,  the  ataxia  being  limited  to  the  two 
lower  extremities  and  the  right  upper  extremity,  the  pupil  of  the  left  eye 
was  contracted  nearly  to  a  pin's  point,  and  there  was  slight  converging 
strabismus,  with  defective  vision  of  the  left  eye.  Impairment  of  sight 
exists  in  a  considerable  proportion  of  cases,  and  deafness  sometimes  occurs. 
The  ophthalmoscope  shows  in  most  cases  atrophy  of  the  optic  nerves. 
Strabismus  and  ptosis  frequently  occur,  sometimes  being  permanent  and 
sometimes  of  temporary  duration.  These  symptoms  are  explained  by 
reference  to  the  morbid  anatomy  in  cases  of  this  affection. 

In  most,  if  not  all  cases,  the  cutaneous  sensibility  is  more  or  less  im- 
paired. The  amount  of  sensory  paralysis  varies  in  different  cases ;  gene- 
rally both  anaesthesia  and  analgesia  are  combined.  This  occasions  an 
additional  difficulty  in  walking,  from  inability  to  feel  the  contact  of  the 
feet  with  the  ground.  Hence,  the  eyes  are  directed  to  the  feet  or  ground 
in  walking.  The  upper  as  well  as  the  lower  limbs  may  be  deficient  in 
tactile  sensibility.  The  affection  is  essentially  distinct  from  motor  para- 
lysis, but  the  latter  may  be  associated  with  it.  In  certain  cases  of  veri- 
table paraplegia,  the  difficulty  in  walking  depends  measurably  on  defective 
power  of  co-ordination. 

Incontinence  of  urine,  and  sometimes  retention,  occur  in  connection 
with  the  ataxic  affection.  Impotence  in  most  cases  occurs  sooner  or  later, 
if  it  have  not  preceded  the  affection.  There  is  inability  to  retain  the 
contents  of  the  rectum  at  an  advanced  period  of  the  affection.  The  mus- 
cles, for  a  considerable  period,  show  increase  of  reflex  excitability  and  of 
electro-contractility. 

1  Vide,  roport  of  cnso  by  Dr.  Popper  in  Am.  Jour,  of  Mcd.  Sciences,  July,  1871. 
1  Echeverria  on  Reflex  Paralysis. 
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The  diagnosis  involves  a  discrimination  from  paraplegia,  and,  also, 
from  general  paralysis.  The  differential  diagnosis  may  be  easily  made 
if  the  ataxic  characters  be  marked.  The  ataxia  is  not  a  paralytic  affec- 
tion ;  the  difficulty  in  walking,  or  in  using  any  of  the  affected  muscles,  de- 
pends, not  on  deficienc}7  of  muscular  power,  but  on  the  lack  of  abilit}^  to 
combine  and  direct  the  movements  of  the  affected  muscles.  The  difference 
ill  this  respect  is  strikingly  shown  by  causing  two  patients,  one  affected 
with  paralysis  and  the  other  with  locomotor  ataxia,  to  walk  side  by  side. 
The  paralytic  walks  with  a  feeble  tottering  or  shuffling  gait ;  the  patient 
affected  with  ataxia  throws  out  his  limbs  with  force,  but  in  an  irregular, 
uncertain  manner.  The  preservation  of  voluntary  motor  power,  in  cases 
of  ataxia,  is  shown  by  the  resistance  which  the  patient  is  able  to  make 
when  the  physician  tries  to  bend  the  limbs,  and,  also,  by  the  freedom  and 
strength  of  movements  when  the  patient  is  recumbent.  The  coexistence 
of  mental  aberration  with  general  cerebral  paralysis,  in  the  great  majority 
of  cases,  is  a  diagnostic  feature  of  the  latter.  In  that  disease  the  voluntary 
muscles  of  the  limbs,  face,  etc.,  are  simultaneously  affected  ;  in  locomotor 
ataxia  different  parts  of  the  voluntary  muscular  system  are  successively 
affected,  the  affection  being  generally  manifested  first  in  the  lower  extre- 
mities. 

The  affection  is  one  of  great  gravity.  The  prognosis  as  respects  re- 
covery is  as  unfavorable  as  possible.  The  most  to  be  hoped  for  in  the 
majority  of  cases  is  that  it  will  remain  stationary  or  advance  very  slowly. 
Its  progress  is  usually  very  gradual.  The  duration  varies  much  in  dif- 
ferent cases.  Exceptionally,  it  rapidly  increases,  but,  as  a  rule,  it  con- 
tinues many  years  before  leading  to  a  fatal  result.  In  the  majority  of 
cases,  patients  are  cut  off  by  some  intercurrent  or  superadded  disease. 
A  certain  amount  of  improvement  sometimes  takes  place.  In  a  case 
which  was  under  my  observation  for  several  years  at  Bellevue  Hospital, 
the  ataxia  being  confined  to  the  lower  limbs,  the  patient  for  several  months 
was  obliged  to  keep  the  bed ;  but  the  affection  did  not  extend  to  other 
parts,  and  the  improvement  was  such  that  he  acquired  the  ability  to 
walk  without  much  difficulty.  In  a  case  which  has  been  under  my  ob- 
servation in  private  practice  for  over  ten  years,  the  affection  has  not  ex- 
tended beyond  the  lower  limbs,  and  the  increase  in  degree  has  been  slight. 
Ataxia,  affecting  all  the  extremities,  and  in  a  degree  sufficient  to  render 
them  useless,  is  not  incompatible  with  good  general  health.  A  striking 
illustration  of  this  fact  was  afforded  by  a  case  for  several  years  under  my 
observation  at  Bellevue  Hospital,  the  patient  being  at  length  taken  off  by 
typhus.  When  death  is  attributable  to  the  spinal  affection,  paratysis  be- 
comes superadded  to  the  ataxia,  portions  of  the  cord  connected  with  the 
motor  nerves  being  implicated. 

The  anatomical  characters  of  locomotor  ataxia  consist  of  induration  or 
sclerosis  of  the  posterior  columns  of  the  spinal  cord,  involving  the  gray 
substance  and  the  posterior  roots  of  the  nerves.  The  sclerotic  lesion  may 
extend  to  the  optic  and  the  auditory  nerve,  the  tubercula  quadrigemina 
and  the  motor  nerves  of  the  eye.  The  .hyperplasia  of  the  connective 
tissue,  constituting  the  sclerosis,  involves  atrophy  and  degeneration  of  the 
nerve  fibres.  In  the  degenerated  structures,  oil  globules  and  amylaceous 
bodies  are  found  in  more  or  less  abundance.  The  parts  affected  present 
to  the  naked  eye  a  grayish  or  a  translucent  appearance.  With  sclerosis 
of  the  posterior  columns,  is  associated,  in  some  cases,  more  or  less  of  the 
same  changes  in  the  anterior  columns,  a  fact  which  accounts  for  the  coex- 
istence, with  ataxia,  of  more  or  less  motor  paralysis  in  these  cases.  The 
sclerosis  is  sometimes  limited  to  one  of  the  posterior  columns,  and  this 


LOCOMOTOR    ATAXIA.  715 

f:tct  will  account  for  the  ataxia  being  unilateral,  although,  in  the  vast 
majority  of  eases,  it  becomes  bilateral.  In  cases  of  pure  ataxia,  that  is, 
ataxia  without  paralysis,  the  lesion  being  limited  to  the  posterior  columns, 
the  voluntary  muscular  power  is  preserved  because  the  function  of  the 
anterior  columns,  as  conductors  of  the  will,  is  not  affected.  The  defec- 
tive power  of  co-ordination  in  these  cases,  shows  this  faculty  to  be  de- 
pendent on  the  posterior  columns  of  the  cord. 

The  causation  of  locomotor  ataxia  remains  to  be  ascertained.  The  dis- 
ease has  been  observed  to  follow  various  affections,  viz.,  rheumatism,  pel- 
lagra, epilepsy,  hysteria,  syphilis,  etc. ;  but  the  diversity  of  the  antecedent 
affections  renders  it  doubtful  if  the  sequence  denote  any  etiological  con- 
nection. Exposure  to  cold  and  excessive  muscular  exercise  have  been 
supposed  to  produce  it.  It  has  been  attributed  to  venereal  excesses,  but 
conjecturally  rather  than  as  a  conclusion  drawn  from  clinical  facts.  Males 
are  affected  oftener  than  females.  Of  60  cases  analyzed  by  Carre,  42 
were  males  and  18  females.  It  occurs  very  rarely  prior  to  adult  life.  It 
may,  however,  occur  in  infancy.  It  is  rare  between  the  age  of  1 0  and  30 
years.  In  the  great  majority  of  cases  the  age  is  between  30  and  50  years. 
Trousseau  has  cited  a  case  in  which  the  patient  was  80  years  of  age. 
Duchenne  and  Trousseau  cite  cases  which  appear  to  show  that  in  females 
it  is  most  apt  to  occur  among  those  who  inherit  a  predisposition  to  ner- 
vous diseases.  The  disease  has  been  observed  to  follow  a  fall  producing 
an  injury  of  the  loins,  and  a  strain  from  carrying  a  heavjr  burden. 
Baillarger,  in  France,  and  several  German  observers,  have  reported  cases 
in  which  the  locomotor  ataxia  was  associated  with  general  cerebral  para- 
tysis.  In  some  of  these  cases  the  ataxia,  and  in  other  cases  the  paralysis, 
had  precedence  in  point  of  time.  I  have  met  with  a  case  in  which  it 
followed  spinal  paralysis. 

The  treatment  will  require  but  a  few  words.  There  is  no  special  plan 
of  medication  as  yet  established.  Benefit  may  be  derived  from  the  judi- 
cious employment  of  electricity.  Duchenne  and  others  in  France  bear 
testimony  to  the  utility  of  the  induced  or  interrupted  current  of  elec- 
tricity (Faradisation) ;  on  the  other  hand,  llemak  claims  to  have  suc- 
ceeded in  several  cases  by  employing  the  continuous  current  administered 
by  means  of  a  powerful  battery.  Hammond  considers  galvanism  a  main 
feature  of  the  treatment.  According  to  Trousseau,  the  persevering  use 
of  sulphur  baths  has  proved  useful.  This  author  states  that  hydropathy 
has  been  faithfully  tried  without  any  advantage ;  Carre,  however,  states 
that  he  has  known  this  treatment  to  prove  highly  useful  in  two  cases. 
Methodic  gymnastic  exercises  continued  perseveringly  for  several  months 
are  stated  by  Eisenmann  to  have  been  successful  in  two  of  six  cases. 
Prof.  Wunderlich  advocates  the  use  of  the  nitrate  of  silver  as  a  curative' 
reined y,  and  this  remedy  has  been  used  by  others  to  some  extent.  With 
reference  to  the  cases  on  which  the  supposed  curative  efficacy  of  this 
remedy  rests,  a  distinguished  author  in  this  country  states  that  he  has 
examined  them  with  great  care  without  being  able  to  accept  their  co'nclu- 
sions  as  demonstrated.1  The  iodide  of  potassium  appeared  to  be  useful 
in  a  case  reported  by  Dr.  Ilughlings  Jackson,  of  London,  and  in  a  case 
treated  by  Prof.  Bartholow,  of  Cincinnati.  In  several  cases  the  use 
of  phosphorus,  continued  for  a  long  period,  has  seemed  to  me  highly 
lienelieial.  Hammond  has  prescribed  with  benefit  the  chloride  of  barium. 

1  Prof.  Alfred  Stille  ;  Review  in  the  Am.  Journ.  of  Med.  Sciences,  January, 
1864.  The  reader  is  referred  to  this  review  for  a  digest  of  the  recent  literature  of 
the  disease. 
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Ergot,  belladonna,  the  bromide  of  potassium,  cod-liver  oil,  oil  of  turpen- 
tine, and  strychnia  are  also  recommended.  Experience  has  shown  that 
counter-irritation  by  blisters,  issues  and  the  hot  iron,  is  of  no  utility. 

In  the  absence  of  any  special  medication,  measures  to  maintain  the 
nutrition  and  tone  of  the  muscular  system,  to  invigorate  the  general 
health,  to  remove  coexisting  disorders,  and  to  palliate  incidental  symp- 
toms, may  doubtless  do  much  toward  retarding  the  progress  of  the  affec- 
tion and  prolonging  the  life  of  the  patient. 

Duchenne  has  indicated  a  differential  feature  by  which,  as  he  observes, 
ataxia  dependent  on  disease  of  the  spinal  cord,  may  be  distinguished  from 
disease  of  the  cerebellum.  He  thinks  that  the  difficulty  pertaining  to 
movements  in  certain  cases  of  disease  of  the  cerebellum,  is  like  that  which 
exists  in  alcoholic  intoxication,  being,  in  the  former,  as  in  the  latter,  de- 
pendent on  vertigo  ;  whereas,  in  cases  of  ataxia  there  is  no  vertigo,  but 
simply  a  deficiency  of  the  co-ordinating  power.1  The  validity  of  this  dis- 
tinction admits  of  doubt. 

Progressive   Muscular   Atrophy. 

The  distinctive  characters  of  the  affection  now  generally  known  by  the 
above  name,  were  first  pointed  out  in  1848  by  Cruveilhier,  and  hence  it 
is  sometimes  called  Cruveilhier's  disease.  The  name  progressive  muscu- 
lar atrophy  was  given  to  it  by  A  ran  in  1850.  Cruveilhier  called  it  gradual 
paralysis  of  motion  with  muscular  atrophy.  It  is  the  affection  called  by 
English  writers  wasting  or  creeping  palsy.  Like  the  affection  last  con- 
sidered, it  is  not  strictly  a  form  of  paralysis.  The  impairment  or  loss  of 
motion  is  due  to  atrophy  or  degeneration  of  the  affected  muscles.  In 
cases  of  paralysis,  the  paralyzed  muscles  become  atrophied,  and  their 
structure  degenerates;  but  the  defective  and  perverted  nutrition,  in  these 
cases,  results  from  the  paralysis,  whereas,  in  the  affection  now  under 
consideration,  the  structural  changes  in  the  muscles  precede  their  func- 
tional incapacity. 

The  atrophied  muscles  are  more  or  less  diminished  in  volume.  The 
muscular  fibres  become  pale,  like  those  of  cold-blooded  animals.  Exam- 
ined microscopically,  the  fibrillae  of  the  affected  muscles  are  reduced  to  a 
third  or  half  of  their  .normal  size  ;  the  transverse  striae  are  diminished  or 
lost ;  molecular  granules  are  substituted  for  the  proper  muscular  sub- 
stance, and  these  finally  undergo  the  fatty  metamorphosis.  Duchenne 
applied  to  it  the  name,  muscular  atrophy  with  fatty  degeneration.  The 
changes  do  not  exist  uniformly  in  all  the  fibres  of  the  affected  muscles. 
Intermingled  with  fibres  which  are  atrophied  and  degenerated  are  those 
which  have  undergone  little  or  no  change.  The  loss  of  functional  capa- 
city in  the  affected  muscles  is,  of  course,  proportionate  to  the  number  of 
fibres  involved  and  the  amount  of  structural  change. 

Progressive  muscular  atrophy  generally  commences  in  one  of  the  upper 
extremities,  oftener  the  right  than  the  left.  The  affection  is  at  first  usually 
limited  to  a  certain  number  of  muscles.  In  the  larger  proportion  of  cases, 
some  of  the  muscles  of  the  hand  are  primarily  affected.  The  muscles 
forming  the  ball  of  the  thumb  and  the  interosseous  muscles  are  atrophied. 
In  other  cases  the  muscles  of  the  shoulder,  or  the  arm,  or  the  forearm, 
are  the  first  to  become  atrophied.  Corresponding  muscles  of  the  other 

1  Vide  Diagnostic  differentiel  des  affections  cerebolleuses  ct  1'ataxie  locomotrice 
progressive,  par  le  docteur  Duchenne  (de  Boulogne).  Extrait  de  la  Gazette  Heb- 
domadaire  de  Medecine  et  de  Chirurgje,  1866.  Vide  Physiology  of  Man,  by  A. 
Flint,  Jr.,  vol.  iv.,  on  functions  of  cerebellum. 
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extremity  arc  apt  to  become  subsequently  affected,  the  affection  thus 
exemplifying  the  law  of  parallelism.  More  or  less  gradually  the  affection 
extends  over  the  muscular  system.  Jsot  only  the  muscles  of  the  extremi- 
ties, but  those  of  the  trunk  are  liable  to  become  atrophied,  and  in  some 
cases  the  latter  are  first  affected.  The  intercostal  muscles  and  the  dia- 
phragm ma}r  be  involved,  and  death  caused  by  apnoea.  The  muscles  of 
deglutition  may  become  involved,  and  the  affection  prove  fatal  by  causing 
inanition.  The  affection  is  limited  to  the  voluntary  muscles. 

A  marked  degree  of  atrophy  of  external  muscles  renders  the  appearance 
striking  and  characteristic.  In  a  case  which  I  saw  with  my  colleague, 
Prof.  Taylor,  the  atrophy  was  limited  to  the  muscles  of  the  left  shoulder, 
arm,  and  forearm.  The  right  scapula  was  well  covered  by  its  muscles, 
but  on  the  left  side  this  bone  was  conspicuous,  its  boundaries  distinct,  and 
the  spinous  ridge  projecting.  The  whole  of  the  upper  limb  was  attenu- 
ated, presenting  a  remarkable  contrast  with  its  fellow.  In  a  case  reported 
by  Dr.  Reade,  the  patient,  a  young  man,  when  stripped  to  the  waist,  "ex- 
hibited the  neck,  chest,  and  arms  to  the  elbow-joints,  reduced  to  the  most 
abject  degree  of  emaciation.  The  emaciation  was  perfectly  symmetrical ; 
the  greater  and  lesser  pectoral  muscles  were  little  more  dense  than  the 
strongest  brown  wrapping-paper;  the  muscles  of  the  neck,  anterior  and 
posterior,  proportionately  attenuated ;  the  muscles  on  the  scapulae,  par- 
ticularly the  supra-  and  infra-spinatus,  were  so  much  diminished  as  to 
show  the  spine  of  the  bone  with  distinctness  only  less  than  the  dry  bone ; 
all  prominences  from  the  deltoids  were  gone,  and  the  muscles  of  the 
humeri  were  reduced  to  the  cellular  membrane,  the  mere  elementary  out- 
line of  the  muscles,  the  biceps  and  triceps  especially.  From  the  elbows, 
the  muscles  of  the  forearms  and  hands  displayed  the  full  development  of 
a  robust  and  vigorous  man  of  his  stature,  with  all  the  concomitant  power, 
sensibility,  and  aptitude  for  use.  All  the  muscles  outside  the  pelvis,  and 
those  of  the  inferior  extremities,  were  full,  strong,  and  well  formed."1  A 
patient  in  Bellevue  Hospital  presents  great  attenuation  of  the  arms  and 
thighs,  the  forearms  and  legs  retaining  a  large  muscular  development.  In 
this  case  the  muscles  of  the  back  are  affected,  so  that  in  walking  the  spine 
is  curved  backward,  and  on  raising  the  upper  extremities  the  scapuLne 
are  thrown  outward  in  a  remarkable  manner.  In  another  case  the  atrophy 
is  limited  to  the  feet  and  about  two-thirds  of  the  muscles  of  the  calves, 
the  remaining  third  of  the  latter  being  unaffected.  The  feet  have  the 
appearances  of  bones  covered  only  with  integument.  Cases  have  been 
reported  in  which  the  affection  extended  over  the  greater  part  of  the 
voluntary  muscular  system.  The  tongue  and  muscles  of  mastication,  the 
facial  muscles,  and  the  muscles  of  the  larynx,  may  be  included  in  the 
general  atrophy.  In  a  case  cited  by  Thouvenel,  the  power  of  moving  the 
limbs  and  body  was  lost,  and  the  patient  was  only  able  to  move  the  head 
feebly.  The  tongue  was  involved  in  this  case,  and  deglutition  difficult. 
Trosseau  refers  to  a  case  treated  by  Bretonneau,  in  which  the  power  of 
speech  and  all  voluntary  movements,  except  of  the  head  and  of  the  fore- 
finger of  the  right  hand,  were  lost.  This  patient,  a  female,  held  commu- 
nications with  her  family  by  indicating  letters,  in  this  way  forming  words 
and  sentences.  She  dictated  in  this  manner  her  last  will  and  testament. 
When  the  atrophy  is  limited  to  a  few  muscles,  the  loss  of  substance  is 
rendered  striking  by  the  normal  size  of  the  adjacent  muscles.  Atrophy 
of  one  class  of  muscles,  for  example  the  flexors  or  extensors  of  the  limbs, 
causes  distortion  by  the  contraction  of  the  muscles  which  are  not  affected, 

1  Dublin  Quarterly  Journal. 


718         PROGRESSIVE  MUSCULAR  ATROPHY. 

the  contraction  arising  from  the  loss  of  antagonism.  Distortions  of  the 
head,  trunk,  and  extremities  may  be  produced  by  the  limitation  of  the 
atrophy  to  certain  muscles,  or  by  the  progress  of  the  ati'ophy  being  much 
greater  in  some  muscles  than  in  others.  The  characteristic  appearances 
belonging  to  the  affection  give  to  it  a  physiognomy  by  which  it  is  readily 
recognized  in  well-marked  cases.  In  the  early  part  of  its  progress  it 
may  escape  recognition,  if  a  close  examination  be  not  made. 

In  general,  the  first  evidence  of  trouble  is  weakness  of  the  affected 
muscles,  arising  from  the  atrophy.  Pain  or  soreness  precedes  and  accom- 
panies the  affection  in  a  certain"  proportion  of  cases.  Generally  the  pain 
is  not  severe.  It  is  referred  to  the  affected  muscles,  and  is  of  a  neuralgic 
character.  The  affected  parts  are  notably  sensitive  to  cold,  and  their 
temperature  is  below  that  of  other  parts.  Defective  capillary  circulation 
is  sometimes  shown  by  congestion  of  the  surface.  Quivering  movements 
of  the  fibres  of  the  affected  muscles  are  often  observed,  and  sometimes 
subsultus  of  the  tendons  and  slight  twitchings  of  the  parts  to  which  the 
tendons  are  attached.  These  movements  occur  irrespective  of  the  will, 
occasion  no  pain,  and  the  patient  may  not  be  conscious  of  them.  The 
sensibility  of  the  surface  is  unaffected.  The  mental  faculties  remain  in- 
tact, and  there  are  no  symptoms  pointing  to  intra-cranial  disease.  The 
appetite,  digestion,  and  nutrition  may  continue  unaffected.  There  is  no 
loss  of  power  over  the  bladder  or  rectum,  even  when  the  affection  is  far 
advanced,  nor  does  the  heart  become  affected.  Constipation  may  be  pro- 
duced by  atrophy  of  the  abdominal  muscles.  The  affected  muscles  lose 
their  electro-contractility  only  in  proportion  as  they  become  atrophied 
and  degenerated  ;  the  fibres  which  are  unaffected  respond  to  the  electrical 
current.  This  serves  to  distinguish  the  affection  from  the  wasting  of 
muscles  due  to  paralysis  from  lead  and  some  other  forms  of  paralysis. 

The  progress  of  the  affection  is  slow.  More  or  less  slowly  increasing, 
it  is,  thus,  as  a  rule,  progressive,  as  the  name  implies.  This  rule,  however, 
is  not  without  exceptions.  Sometimes  it  remains  stationary  after  having 
progressed  to  a  certain  extent.  In  a  few  cases  recovery  may  be  said  to 
take  place ;  that  is,  the  affection  ceases  without  leaving  any  permanent 
deformity  or  notable  debility.  It  may  continue,  slowly  progressing,  a 
great  number  of  years  before  leading  to  a  fatal  result.  The  prognosis  is 
extremely  unfavorable.  The  most  to  'be  hoped  for  is  that  it  will  cease 
to  progress,  or  that  its  progress  will  be  very  gradual.  Retrogression  is 
not  to  be  expected  after  much  change  in  the  muscles  has  taken  place. 
Life  may  be  destroyed  by  apnoea,  if  the  respiratory  muscles  become 
affected,  or  by  inanition  from  atrophy  of  the  muscles  concerned  in  deglu- 
tition. In  other  cases,  death  takes  place  after  a  long  and  tedious  con- 
finement to  the  bed,  if  the  patient  be  not  carried  off  by  some  intercurrent 
disease. 

As  regards  duration,  the  following  are  the  results  of  the  analysis  of 
one  hundred  and  five  cases  by  Roberts :  Mean  duration  of  cases  ending 
in  recovery,  one  year  and  two  months ;  of  cases  ending  in  permanent 
arrest,  two  years  and  three  months ;  of  cases  ending  fatally,  five  years 
and  two  months.  Of  the  cases  which  recovered,  the  longest  duration  was 
two  and  a  half  years,  and  the  shortest  eight  months.  Of  the  cases  proving 
fatal,  the  longest  duration  was  twenty-three  years,  and  the  shortest  twelve1 
months.1  The  longest  case  ending  in  arrest  continued  active  for  seven 
years,  and  the  shortest  for  four  months. 

1  An  Essay  on  Wasting  Palsy,  Cruveilhier's  Atrophy.  By  "William  Roberts, 
B.A.,  M.D.,  etc.,  London,  1858.  Dr.  Roberts'  work  embodies  our  existing  knowl- 
edge of  this  disease. 
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This  affection  is  connected  with,  and,  probably,  dependent  on,  certain 
lesions  of  the  nervous  system.  Cruveilhier's  researches  showed  atrophy 
of  the  anterior  nerves  of  the  spinal  cord,  and  he  was  led  to  consider  this 
lesion  as  preceding,  and  giving  rise  to,  the  muscular  atrophy.  Later 
observers  have  found  the  anterior  spinal  nerves  reduced  in  volume,  owing 
to  the  disappearance  of  a  greater  or  less  number  of  their  component 
lil  ires.  Changes  have  also  been  observed  in  the  spinal  cord,  namely, 
atrophy  and  softening  of  the  gray  portion,  with  the  presence  of  granular 
matter  and  amyloid  bodies.  These  changes  may  be  seated  in  either  the 
anterior  or  posterior  cornea,  in  the  posterior  commissure,  and  in  the  cen- 
tral portions  of  the  cord.  They  may  be  found  in  general  on  all  of  these 
situations,  and  they  may  either  extend  over  the  cord,  or  be  limited  to 
isolated  portions.  They  are  most  apt  to  be  marked  in  the  cervical  portion 
of  the  cord.  Portions  of  the  S3'mpathetic  system  have  also  been  found 
in  a  state  of  fatty  or  granulo-fatty  degeneration.  It  has  been  observed 
that  when  the  muscular  atrophy  is  limited  to,  or  most  marked  on,  one 
side  of  the  body,  the  changes  in  the  nervous  system  are  either  exclusively 
situated,  or  greater,  on  the  corresponding  side. 

It  is  conjectured  that  the  lesions  of  the  nervous  system,  in  this  affec- 
tion, are  confined,  chiefly  or  exclusively,  to  cells  and  filaments  distin- 
guished as  troj)hic,  their  function  being  to  preside  over  the  nutrition  of 
the  muscles.  Some  writers  (Jaccoud,  Hammond)  entitle  the  affection  a 
disease  of  the  trophic  nervous  system.  This  view  of  the  pathological 
character  is  rational ;  but  it  is  to  be  borne  in  mind  that  the  existence  of 
trophic  cells  and  nervous  filaments  has  not,  as  yet,  been  demonstrated. 

The  causation  is  obscure.  The  affection  rarely  occurs  under  adult 
age,  and  it  is  of  rare  occurrence  after  middle  life.  Males  are  much  oftener 
affected  than  females.  There  is  no  connection  with  social  condition  or 
particular  occupations.  Several  members  of  the  same  family,  in  repeated 
instances,  have  been  affected.  It  has  been  supposed,  in  some  cases,  to 
proceed  from  undue  muscular  exertion.  Like  most  affections,  it  is  some- 
times attributed  to  the  action  of  cold. 

The  great  object  of  treatment  is  the  arrest  of  the  progress  of  the  affec- 
tion. The  measures  for  this  object  have  reference  to  the  affected  muscles 
and  the  general  condition.  Undue  exertion  of  the  affected  muscles  is  to 
be  avoided,  but  a  certain  amount  of  exercise  is  important.  The  circula- 
tion and  nutrition  within  the  affected  muscles  are  to  be  promoted  by  fric- 
tion and  shampooing,  with  the  use  of  stimulating  embrocations.  The 
induced  electrical  cm-rent,  according  to  Duchenne,  applied  to  the  muscles 
affected,  is  of  much  value.  Remak  states  that  the  application  of  the  con- 
stant galvanic  current  upon  the  inferior  cervical  ganglion  of  the  great 
sympathetic  has  produced  under  his  observation  a  happy  effect.  Measures 
having  reference  to  the  general  condition  are  those  which  invigorate  the 
powers  of  the  system.  Here,  as  in  cases  of  progressive  locomotor  ataxia, 
judicious  management,  although  it  may  fail  to  effect  recovery,  may  do 
much  toward  retarding  the  progress  of  the  affection  and  prolonging  the 
life  of  the  patient.  The  point  in  the  progress  of  the  affection  at  which 
the  arrest  is  effected  is  of  vast  importance  to  the  patient ;  hence  the  de- 
sirableness of  an  early  diagim-i-. 

In  one  of  the  eases  at  Bellevue  Hospital,  which  has  been  referred  to,  in 
which  the  muscles  of  the  arm,  thigh,  and  back  are  greatly  atrophied,  not 
only  has  there  been  no  progress  of  the  disease  during  three  years,  but  the 
patient  is  greatly  improved,  and  now  discharges  the  duties  of  a  ward  or- 
derly man  or  nurse. 
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Pseudo-Hypertrophic,  or  Myo-sclerotic,  Paralysis. 

The  characteristics  of  this  affection  were  first  pointed  out  by  Meryon, 
in  1851.  It  was,  however,  more  fully  described,  and  its  nosological  in- 
dividuality established  subsequently  by  Duchenne.  It  is  characterized 
anatomically  by  hyperplasia  of  the  connective  tissue'of  muscles,  together 
with  atrophy  of  the  muscular  fibres.1  Jaccoud  proposes,  as  a  better 
name,  progressive  muscular  sclerosis.  As  observed  by  Duchenne,  this 
affection  is  peculiar  to  infancy  and  childhood.  Dr.  Dyce  Brown,  of  Aber- 
deen, Scotland,  has,  however,  reported  a  case  occurring  at  the  age  of 
twenty-six  years.2  Like  the  affection  last  considered,  this  is  not  primarily 
a  paralysis,  but  the  loss  of  motor  power  is  an  effect  of  atrophy  of  the 
muscular  fibres.  This  atrophy  is  a  result  of  the  increased  production  of 
areolar  tissue  between  the  fibres  of  the  affected  muscles.  With  this  hy- 
perplasia and  consequent  atrophy,  there  may,  or  may  not,  be  an  abun- 
dance of  fat.  The  affected  muscles  are  apparently  enlarged,  but  the 
apparent  increase  of  size  is  due  to  the  increased  quantity  of  connective 
tissue,  that  is,  the  sclerosis.  As  regards  the  muscles,  therefore,  the  affection 
is  a  false  hypertrophy.  The  affected  muscles  are  abnormally  hard  and  firm. 
According  to  Duchenne,  the  enlargement  is  preceded  by  muscular  weak- 
ness. 

The  structural  changes  involve  diminution  of  motor  power  in  the  mus- 
cles which  are  affected,  proportionate  to  the  amount  of  compression  and 
consequent  atrophy.  Seated  in  the  muscles  of  the  lower  limbs,  the  affec- 
tion causes  a  peculiar  waddling  gait,  the  limbs  in  walking  being  widely 
separated.  If  the  extensor  spinal  muscles  are  affected,' a  lumbo-sacral 
anterior  curvature  takes  place  when  the  posture  is  upright.  Frequently, 
the  affection  predominating  in  the  flexor  muscles  of  the  foot,  equinism, 
or  talipes  equinus,  is  a  result  of  the  greater  action  of  the  extensors,  and 
with  this  is  a  claw-like  deformity  of  the  toes.  After  having  reached  a 
certain  degree  and  extent,  the  affection  may  remain  stationary  for  several 
years  ;  but,  at  successive  epochs,  it  is  apt  to  increase  and  to  become  more 
and  more  diffused,  until  patients  are  reduced  to  a  helpless  condition. 
Death  is  generally  caused  by  some  intercurrent  disease.  The  progress  of 
the  affection  is  unattended  by  pain.  There  is  neither  hyperaesthesia  nor 
anaesthesia.  The  functions  of  the  bladder  and  rectum  are  unaffected.  In 
an  advanced  stage  the  electro-contractility  of  the  affected  muscles  is 
notably  diminished  or  lost.  The  affection  is,  in  most  cases,  incurable  ;  the 
chief  object  of  hope  is  that  it  may  not  make  further  progress.  Duchenne 
advises  faridization  of  the  muscles,  shampooing,  and  hydropathic  treat- 
ment, together  with  the  iodide  of  potassium  and  phosphorus.  Jaccoud 
cites  a  case,  reported  by  Benedikt,  in  which  a  cure  was  effected  by  gal- 
vanism.3 

Scleroderma,  or  Sclerema. 

The  affection  called  scleroderma  or  sclerema,  also  sclerodermia  and  scle- 
rernia,  may  be  here  noticed,  as  it  is  analogous,  in  its  pathological  character 
and  certain  of  its  effects,  to  that  just  considered.  Other  tei'ms  than  those 
already  given  have  been  applied  to  it,  to  wit,  scleremus,  scleria,  sclerosis, 

1  De  la  Paralysie  Pseudo-Hypertrophique  ou  Paralysie  Myo-sclerosique.  Par  le 
Dr.  Duchenne  (de  Boulogne).  Paris,  1868. 

*  Edinburgh  Mcd.  Journal,  June,  1870. 

3  For  a  report  of  a  case,  and  the  facts  in  41  reported  cases  tabulated  by  Dr.  Wil- 
liam Ingalls  and  Dr.  S.  G.  Webber,  vide  Boston  Medical  aud  Surgical  Journal, 
Nov.  17,  1870. 


NEURITIS.  721 

scleroma,  and  sclerynuis,  all  derived  from  the  Greek  word  oz*w°s  (bard). 
Its  anatomical  characteristic  is  the  production,  in  the  lower  portion  of, 
and  beneath,  the  skin,  of  dense  fibrous  tissue  in  great  abundance.  This 
ivndrrs  the  .integument  notably  rigid  and  resisting  to  pressure.  It  is 
closely  adherent  to  the  muscles.  It  cannot  be  moved  over  these,  nor 
pinched  up  in  folds.  The  muscles  are  restrained  in  their  movements  by 
the  density  of  the  structures  above  them,  as  if  a  firm  bandage  were  closely 
applied.  More  or  less  wasting  of  the  muscles  is  caused  by  the  pressure. 
Pigmentary  matter  is,  in  most  cases,  deposited  in  the"  cells  of  the  rete 
inucosum,  producing  a  discoloration  which  is  yellowish,  yellowish-gray, 
or  dark-brown,  more  marked  in  some  situations  than  in  others ;  but,  in 
some  cases,  the  skin  becomes  decolorized.  These  changes  may  be  either 
limited  to  certain  parts  or  diffused  over  the  whole  surface  but  varying  in 
amount  in  different  places. 

The  affection  is  extremely  rare.  A  case  which  was  under  my  observa- 
tion was  reported  by  Dr.  Walter  De  F.  Day  in  the  American  Journal  of 
Medical  Sciences,  April,  1870.  Dr.  Day  was  able  to  collect  for  analysis 
reports  of  only  thirty-three  cases ;  and  the  case  reported  by  him  was  the 
seventh  on  record  in  which  there  was  an  examination  after  death.  The 
affection  is  not  to  be  confounded  with  that  called  by  some  writers  acute 
sclerema  which  is  peculiar  to  infants.  The  latter  is  a  variety  of  oedema. 
The  affection  under  consideration  occurs  generally  in  middle  life.  It 
occurs  much  oftener  in  women  than  in  men.  It  is  a  chronic  affection, 
usually  beginning  insidiously,  and  progressing  slowly,  but  exceptionally 
developed  rapidly  with  a  sudden  invasion.  The  upper  part  of  the  body  is 
oftenest  first  affected,  but  it  may  appear  primarily  in  any  part. 

The  affection  is  not  necessarily  associated  with  disease  of  any  of  the  in- 
ternal organs  ;  and,  if  uncomplicated,  it  is  not  incompatible  with  good 
general  health.  Existing  in  a  notable  degree,  it  obstructs  muscular  move- 
ments by  mechanical  pressure  and  restraint,  leading,  at  length,  to  more 
or  less  impairment  of  motor  power  by  inducing  atrophy.  The  surface  is 
usually  cool  or  cold,  but  the  heat  at  times  may  be  greater  than  normal. 
Sensibility  is  not  impaired,  and  transpiration  continues.  The  duration  is 
variable.  It  may  continue  for  months  and  years.  A  fatal  termination  is 
due  to  some  complication  or  intercurrent  affection.  It  continues,  in  some 
cases,  indefinitely  without  improvement,  and,  in  other  cases,  more  or  less 
improvement  takes  place  without  recovery  ;  but  complete  recovery  may 
be  hoped  for.  The  number  of  cases  reported  is,  as  yet,  too  few  to  deter- 
mine the  ratio  of  recoveries. 

Various  measures  of  treatment  were  employed  in  the  cases  which  have 
been  reported.  It  remains  to  be  ascertained  what  are  the  remedies,  if  there 
be  any,  which  exert  a  curative  effect.  In  the  case  under  my  observation, 
arsenic  was  given  for  some  time,  and  it  seemed  to  be  of  service ;  but,  in 
this  case,  there  occurred  grave  complications,  namely,  pleuritis,  pericar- 
ditis, and  peritonitis.  An  analeptic  course  and  tonic  medication  are 
rationally  indicated,  together  with  alkaline  baths,  and  emollient  applica- 
tions to  the  skin. 

Neuritis. 

Before  passing  to  consider  certain  functional  affections  of  the  nervous 
system,  in  the  next  chapter,  inflammation  of  the  nerves  claims  a  brief 
notice.  Neuritis,  exclusive  of  the  cases  in  which  the  inflammation  is 
either  of  traumatic  origin,  or  propagated  from  surrounding  parts  which 
are  inflamed,  is  extremely  rare.  There  is,  however,  room  for  the  coniec- 
46 
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tare  that  it  may  exist  in  a  certain  proportion  of  the  cases  in  which  the 
diagnosis  is  neuralgia — this  term  denoting  a  functional  affection.  If  the 
inflammation  be  seated  in  a  sensory  nerve,  the  only  symptom,  at  first,  may 
be  pain  extending  along  the  affected  nerve,  perhaps  to  its  terminal  branches. 
Subsequently,  in  some  cases,  as  a  result  of  inflammatory  lesions,  namely, 
suppuration,  hyperplasia  of  connective  tissue,  and  secondary  atrophy, 
there  is  anaesthesia,  or  diminished  tactile  sensibility,  with  which  more  or 
less  pain  may  continue,  that  is,  analgesia  may  be  wanting. 

-  Neuritis  seated  in  motor  nerves,  or  those  containing  motor  fibres,  may 
give  rise  to  muscular  contractions,  and  paralysis  of  motion  may  be  a 
secondary  effect.  Other  effects  are  loss  of  reflex  and  of  electrical  conduc- 
tion. The  paralyzed  muscles,  in  these  cases,  rapidly  become  atrophied. 
Erythema  of  the  skin,  vesicular  eruptions,  and  dark-colored  patches  are 
supposed  to  be  sometimes  dependent  on  a  neuritis. 

The  diagnosis  involves  a  discrimination  from  neuralgia.  Points  which 
distinguish  a  neuritis  are  as  follows  :  The  pain  being  more  continuous, 
that  is,  not  occurring  in  paroxysms,  or  the  exacerbations  less  marked ; 
the  occurrence  of  paralysis  when  motor  or  mixed  nerves  are  affected,  and 
the  loss  of  reflex  and  electric  conduction.  If  the  affected  nerve  be  super- 
ficial, or  accessible  to  pressure,  there  is  tenderness  over  it  and  from  the 
inflamed  part  along  the  whole  tract,  the  tenderness  not  confined  to  certain 
isolated  parts  as  in  neuralgia.  The  inflamed  nerve  may  be  felt  to  be  like 
a  hard  cord.  The  skin  is  reddened  over  the  site  of  the  inflammation. 
According  to  Benedikt,  general  electric  tenderness  of  the  nerve  is  distinc- 
tive of  neuritis.  In  most  cases,  neuritis  is  due  to  the  presence  of  a  foreign 
substance,  a  wound,  the  pressure  of  a  tumor,  or  the  existence  of  inflam- 
mation in  an  adjacent  situation.  Of  course,  in  these  cases,  the  treatment 
has  reference  to  the  local  causative  circumstances.  When  the  affection  is 
spontaneous,  revulsive  and  soothing  local  applications  are  indicated. 
Subcutaneous  injections  may  be  required  to  relieve  the  intensity  of  pain. 
The  anaesthesia  and  motor  paralysis  which  may  follow,  call  for  the  em- 
ployment of  electricity.1 


CHAPTER  VII. 

THE  NEUROSES.    NEURALGIA. 

Trifacial  Neuralgia.  Cervico-Occipital  Neuralgia.  Cervico-Brachial  Neuralgia.  Lumbo-Abdo- 
minal  Neuralgia.  Crural  Neuralgia.  Sciatic  Neuralgia.  Dermalgia.  Myalgia.  Cephalalgia. 
Vertigo. 

CERTAIN  affections  of  the  nervous  system  are  distinguished  as  the 
neuroses.     The  affections  so  called  are  peculiar  to  the  nervous  sys- 
tem, and  occur  without  either  inflammation  or  any  morbid  changes  in  the 
nervous  structure  as  yet  definitely  ascertained  ;  in  other  words,  the  neu- 
roses are,  in  the  existing  state  of  our  knowledge,  to  be  considered  func- 

1  For  a  fuller  account  of  neuritis,  vide  Injuries  of  Nerves,  etc.,  by  S.  Weir  Mit- 
chell, M.D.,  1872u 
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tit-Hal  affections,  using  the  term  functional  as  it  has  been  defined  (page 
20),  and  as  it  has  been  hitherto  used  in  this  work.  Some  of  the  disorders 
of  function,  however,  which  nosologically  rank  as  individual  affections, 
occur  also  as  symptoms  of  diseases  involving  either  inflammation  or 
lesions  of  structure.  For  example,  pain  referable  to  nervous  trunks, 
convulsions,  and  paralysis,  are,  severally,  symptoms  of  diseases  which 
have  been  considered.  Inflammation  and  lesions  within  the  skull  and 
spinal  canal  may  give  rise  to  these  disorders  of  nervous  functions.  Now, 
I i.i in  in  a  nervous  trunk,  not  occurring  as  a  symptom  of  inflammation  or 
any  appreciable  change,  signalizes  a  functional  affection  or  one  of  the  neu- 
roses, viz.,  neuralgia.  Convulsions,  of  a  certain  character,  taking  place, 
in  like  manner,  irrespective  of  any  inflammatory  or  structural  disease, 
denote  a  functional  affection,  another  of  the  neuroses,  viz.,  epilepsy.  So, 
paralysis  is  sometimes  functional,  and  then  it  belongs  among  the  neuroses. 
Several  of  the  neuroses  have  been  already  considered  in  treating  of  the 
affections  manifested  in  connection  with  the  respiratory,  the  circulatory, 
and  the  digestive  system,  as  well  as  the  affections  of  the  nervous  system 
to  which  the  preceding  chapters  of  this  section  have  been  devoted.  This 
has  been  done  for  the  sake  of  convenience.  It  remains  to  consider  the 
functional  affections  which  it  is  most  convenient  to  arrange  in  a  separate 
class. 

The  different  functional  affections  of  the  nervous  system  differ  accord- 
ing to  the  functions  disordered.  The  latter  may  be  classified  as  follows : 
1.  The  mental  faculties.  2.  Special  and  general  sensibility.  3.  Volun- 
tary motion.  4.  Involuntary  or  reflex  movements  ;  and  5.  Innervation. 

Mental  disorders  do  not  usually  enter  into  courses  of  instruction  in  the 
Principles  and  Practice  of  Medicine.  They  are,  however,  to  be  included 
within  the  range  of  the  studies  of  the  physician.  Treatises  are  devoted 
to  these  disorders,  and  their  management  constitutes  one  of  the  specialties 
of  medical  practice ;  but  all  physicians  are  called  upon,  more  or  less,  to 
treat  affections  of  the  mind,  falling  short  of  well-marked,  confirmed  in- 
sanity. Melancholia  and  hypochondriasis  in  their  lighter  grades,  i.  e.,  not 
amounting  to  insanity,  come  constantly  under  the  notice  of  the  practi- 
tioner. Want  of  energy,  lack  of  buoyancy — mental  apathy  and  inertia — 
often  exist  without  any  obvious  disease.  The  physician  should  consider 
these  as  generally  denoting  corporeal  ailment.  And  this  should  be  im- 
pivssed  on  the  minds  of  patients,  since  they  are  thereby  led  to  reformations 
and  measures  of  management  which  will  be  likely  to  afford  relief,  and 
the}-  are  enabled  to  bear  better  and  strive  against  mental  disorder.  A 
vast  amount  of  unhappiness  is  due  to  causes  which,  under  intelligent 
medical  direction,  may  be  removed,  or  to  functional  morbid  conditions 
which  judicious  treatment  may  relieve.  It  is  a  grave  error  to  attribute 
mental  disorders  exclusively  to  mental  causes.  These  few  remarks  open 
up  a  subject  of  great  importance.  Insanity  is  to  be  prevented  by  the 
general  practitioner.  They  who  devote  themselves  to  the  treatment  of 
insane  patients  have  not  the  opportunity  of  preventing  the  development 
of  insanity. 

The  study  of  mental  disorders  is  important  to  the  physician  as  involv- 
ing questions  of  medical  jurisprudence.  The  existence,  or  otherwise,  of 
insanity  sullicient  to  require  or  warrant  confinement  in  institutions  for  the 
insane,  the  exemption  of  moral  responsibility  for  criminal  acts,  incompe- 
leii.-y  to  perform  Iciral  obligations,  to  take 'care  or  dispose  of  property, 
etc.,  :ire  questions  concerning  which  physicians  are  called  upon  to  give 
testimony  ;  but  for  infofmation  on  these  questions  the  student  and  practi- 
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tioner  are  referred  to  works  treating  of  disorders  of  the  mind,  and  of  medi- 
cal jurisprudence. 

Disorders  manifested  in  the  organs  of  voluntary  motion  are,  paralysis, 
spasm,  convulsions,  and  defective  co-ordination.  These  have  been  already 
considered  as  symptoms  of  certain  diseases,  and  they  will  also  enter  into 
some  of  the  functional  affections  of  the  nervous  system  which  remain  to 
be  considered,  viz.,  epilepsy,  chorea,  and  h}-steria.  Functional  paralysis 
of  motion  has  been  already  considered.  Convulsions  occurring  in  the 
puerperal  state,  or  puerperal  eclampsia,  and  in  children,  do  not  come 
within  the  scope  of  this  work. 

Disorders  relating  to  the  involuntary  movements  of  the  heart,  stomach, 
intestines,  etc.,  and  to  the  tonic  contractility  of  the  voluntaiy  muscles,  in- 
volve the  reflex,  true  spinal,  or  diastaltic  portion  of  the  nervous  system, 
and  the  sympathetic  or  ganglionic  system.  These  are  considered  in  con- 
nection with  the  affections  treated  of  in  other  sections,  together  with  the 
nervous  affections  exclusive  of  the  neuroses.  This  statement  will  apply 
to  disorders  of  the  imperceptible  influence  communicated  to  the  different 
organs  of  the  body,  known  as  innervation,  which  also  involves  the  portions 
of  the  nervous  system  just  named. 

Disorders  of  the  special  senses  do  not  come  within  the  scope  of  this 
work  except  as  symptoms  of  diseases.  An  important  functional  disorder 
of  general  sensibility,  viz.,  neuralgia,  gives  rise  to  several  individual  affec- 
tions, some  of  which  have  been  considered.  Under  this  head  I  shall  pro- 
ceed to  present  certain  general  considerations,  and  notice  briefly  neuralgic 
affections  not  embraced  in  other  sections. 

Neuralgia. 

The  name  neuralgia,  a  term  of  modern  date,  embraces  a  group  of  local 
affections  characterized  by  pain  which  may  occur  without  inflammation  or 
any  appreciable  changes  in  the  parts  affected.  All  that  can  be  said  of  the 
pathological  character  of  the  affection,  in  these  cases,  is,  they  involve  a 
morbid  condition  of  sensibility.  The  neuralgic  affections  are  of  frequent 
occurrence.  Apparently  they  are  much  more  frequent  at  the  present  time 
than  heretofore ;  but  many  of  the  affections  now  called  neuralgic  were 
formerly  considered  as  inflammatory,  spasmodic,  or  rheumatic.  Any 
organ  or  part  of  the  body  endowed  with  sensitive  nerves  may  be  the  seat 
of  neuralgia.  Other  things  being  equal,  the  organs  most  abundantly  sup- 
plied with  this  class  of  nerves  are  most  liable  to  be  affected.  Visceral 
neuralgias,  as  they  are  called,  that  is,  neuralgic  affections  seated  in  organs 
belonging  respectively  to  the  respiratory,  circulatory,  and  digestive  sys- 
tems, have  been  already  considered.  The  affections  which  are  here  to  be 
considered  are  seated  in  nervous  trunks  not  involved  in  the  organs  com- 
posing the  foregoing  anatomical  systems.  As  regards  clinical  history, 
diagnosis,  causation,  prognosis,  and  the  general  principles  of  treatment, 
whatever  is  true  of  one  of  these  affections  is  mainly  true  of  all.  To  avoid 
repetitions,  therefore,  I  shall  consider,  first,  these  neuralgic  affections  col- 
lectively, or  neuralgia  in  general,  under  the  several  aspects  just  named, 
and  afterward  notice  briefly  the  more  important  of  these  affections  indi- 
vidually. 

Neuralgia  may  be  abruptly  developed,  but  in  the  great  majority  of  cases 
there  .are  premonitions.  The  development  was  sudden  in  one-seventh,  and 
more  or  less  gradual  in  the  remaining  six-sevenths  of  the  cases  analyzed 
by  Valleix.1  The  premonitions  consisted  of  a  feeling  of  weight,  a  dull 

1  Op.  cit. ;  also  Trait6  des  Nevralgies. 
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pain,  a  sense  of  heat  or  some  uncomfortable  sensation  in  the  seat  of  the 
affection.  The  chief  characteristic  symptom  of  neuralgia  is  pain.  The 
pain  is  cither  chiefly  or  exclusively  in  paroxysms,  or  there  may  be  more 
or  less  continued  pain  with  exacerbations  in  which  the  pain  is  much  in- 
creased. The  continued  pain  may  be  dull  or  contusive,  but  during  the 
paroxysms  or  exacerbations  the  pain  is  described  as  darting,  tearing,  lan- 
cinating, and  it  is  often  excruciating.  The  paroxysms  or  exacerbations 
are  of  variable  duration,  lasting  in  some  cases  for  a  few  seconds  only,  and 
in  other  cases  for  several  hours  or  even  days.  The  intermissions  or  remis- 
sions are  not  less  variable  in  different  cases ;  their  duration  may  only  be 
a  few  seconds  or  moments,  and  they  may  extend  to  days.  The  lancinat- 
ing pain  shoots  in  the  direction  of  a  nervous  trunk  and  its  branches ;  pa- 
tients sometimes  delineate  the  tract  and  distribution  of  the  nerve  affected, 
in  defining  the  directions  in  which  the  pain  extends.  In  the  great  majority 
of  cases  neuralgia  is  unilateral. 

Tenderness  on  pressure,  generally  limited  to  circumscribed  points,  is  an 
important  diagnostic  feature  of  neuralgia.  Yalleix  was  the  first  to  show 
that,  as  regards  their  relations  to  the  nerves,  the  tender  points  are  situ- 
ated as  follows :  1st.  Where  nervous  trunks  or  branches  emerge  from  the 
skull  or  spinal  canal ;  2d.  Over  branches  which  penetrate  muscles  on  their 
way  to  the  integument ;  3d.  At  the  termination  of  branches  which  are 
lost  on  the  surface ;  and,  4th.  In  places  over  trunks  near  the  surface. 
The  situation  of  the  tender  points  in  intercostal  neuralgia  has  been  stated 
in  treating  of  that  affection.  The  diagnostic  evidence  to  be  derived  from 
this  source  in  other  neuralgic  affections  will  be  stated  when  these  are  seve- 
rally noticed.  Pain  may  not  be  produced  by  pressure  made  with  the  open 
palm ;  indeed,  firm  pressure  thus  made  often  relieves  the  pain.  The  ten- 
derness is  shown  by  pressure  made  with  the  ends  of  the  fingers  or  by  per- 
cussion. The  pain  thus  produced  is  often  acute,  causing  the  patient  to 
cry  out  or  to  try  to  escape  from  the  exploration.  If,  however,  the  pres- 
sure be  continued,  the  tenderness  is  often  found  to  diminish  or  tempora- 
rily to  disappear.  The  tender  points  are  frequently  quite  limited,  the  end 
of  the  finger  being  often  sufficient  to  cover  them.  Asa  rule,  the  pain 
produced  by  pressure  is  acute  in  proportion  to  the  acuteness  of  the  spon- 
taneous pain.  The  tenderness  is  most  marked  during  paroxysms  or  ex- 
acerbations of  pain.  In  the  intervals  between  paroxysms,  the  patirnt 
being  entirely  free  from  pain,  the  tenderness  on  pressure  may  disappear. 

Paroxysms  or  exacerbations  of  pain  are  excited  or  increased  by  sudden 
or  violent  movements  of  parts  in  which  the  affected  nerves  are  situated. 
A  concussion  of  the  whole  body,  as  in  coughing  or  sneezing,  excites  or 
ii  KM  vases  the  pain.  The  application  of  cold  or  hot  substances  to  the  sur- 
face over  the  seat  of  pain,  in  some  cases,  is  insupportable. 

Febrile  movement  or  any  notable  constitutional  disturbance  does  not 
belong  to  the  clinical  history  of  neuralgia.  The  functions  of  parts  to 
which  the  affected  nerves  are  distributed  may  not  be  notably  disturbed. 
A  neuralgic  attack,  however,  sometimes  induces  congestion  in  the  site  of 
the  pain,  as  shown  by  temporary  redness  of  the  conjunctiva  in  cases  of 
neuralgia  affecting  the  ophthalmic  division  of  the  fifth  pair.  Involuntary 
contractions  of  muscles  and  cramps  sometimes  occur.  An  increased  secre- 
tion of  tears,  saliva,  and  mucus  may  accompany  paroxysms  of  neuralgia 
affecting  the  several  divisions  of  the  fifth  pair ;  and  glandular  organs  within 
the  body  are  probably  in  like  manner  excited  in  the  visceral  neuralgias. 

Neuralgic  affections  have  no  fixed  duration.  They  may  end  sponta- 
neously or  under  the  influence  of  treatment  in  a  few  hours  or  days.  ;nid 
they  may  continue  for  years  or  during  life  in  spite  of  all  methods  of 
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treatment.  The  prognosis  is  always  favorable  as  regards  a  fatal  termina- 
tion. Persons  who  suffer  attacks  at  variable  intervals  for  a  lifetime  are 
at  length  carried  off  by  other  maladies  not  developed  in  consequence  of 
the  continuance  of  the  neuralgia.  Of  the  cases  analyzed,  with  reference 
to  termination,  by  Valleix,  in  seven-ninths  a  permanent  cure  took  place ; 
in  one-ninth  there  was  improvement  without  recovery,  and  in  the  same 
proportion  there  was  neither  cure  nor  improvement. 

Neuralgic  pain  may  proceed  from  a  palpable  lesion,  such  as  a  tumor 
either  involving  or  pressing  on  the  affected  nerve,  the  presence  of  a  foreign 
body,  the  traction  of  a  cicatrix  from  neuritis,  etc.  In  such  cases,  the 
neuralgia  does  not  properly  belong  among  the  neuroses.  As  a  functional 
malady  its  causation  differs  in  different  cases.  It  proceeds,  in  certain 
cases,  from  the  action  of  the  special  cause  of  periodical  fever,  commonly 
known  as  malaria.  This  is  always  to  be  suspected  in  cases  occurring  in 
so-called  malarious  districts.  When  due  to  this  cause,  the  paroxysms 
sometimes  recur  with  the  same  regularity  as  the  paroxysms  of  intermit- 
ting fever.  But  it  may  proceed  from  this  cause  when  the  paroxysms  do 
not  exemplify  a  law  of  periodicity.  It  is  one  of  the  effects  of  lead-poi- 
soning. Next  to  lead  colic  (and  this  is,  in  fact,  a  neuralgic  affection), 
neuralgia  is  the  most  frequent  form  in  which  the  poisonous  effect  of  lead 
is  manifested.  Anaemia,  by  whatever  cause  induced,  favors  the  occurrence 
of  neuralgia.  A  large  proportion  of  those  who  suffer  from  neuralgic 
affections  are  anaemic.1  Persons  are  most  apt  to  suffer  from  neuralgia 
between  the  age  of  twenty  and  of  fifty.  Prior  to  ten  years  of  age  it  is 
extremely  rare.  Women  are  more  subject  to  it  than  men,  and,  of  the  dif- 
ferent species  of  neuralgic  affections,  some  occur  most  frequently  in  the 
male  and  some  in  the  female  sex.  Females,  for  example,  are  more  sub- 
ject to  intercostal  neuralgia,  and  males  to  sciatic  neuralgia.  A  neuralgic 
attack  is  sometimes  referable  to  exposure  to  cold,  particularly  to  a  cur- 
rent of  cold,  moist  air  continued  upon  the  part  which  becomes  affected. 
Cases  occur  more  frequently  in  cold  than  in  warm  seasons. 

The  situation  of  the  pain  is  not  evidence  of  the  seat  of  the  morbid  con- 
dition giving  rise  to  neuralgia.  The  mind  may  refer  the  pain  to  the  ter- 
minal branches,  or  the  parts  to  which  they  are  distributed,  when  the  mor- 
bid condition  is  seated  at  any  point  in  the  course  of  a  nervous  trunk,  or 
at  the  point  of  connection  of  a  nerve  with  the  spinal  cord.  This  is  illus- 
trated \)y  the  fact  that,  after  an  amputation,  the  condition  of  the  extremi- 
ties of  the  divided  nerves  gives  rise  to  pain  which  the  patient  refers  to 
the  amputated  limb.  Anstie  believes  that,  as  a  rule,  in  the  neuralgic 
affections  denominated  functional,  there  is  some  morbid  change  at  the 
central  connection  of  the  nerve  or  nerves  to  which  the  pain  is  referred. 
He  is  also  led  to  think  that,  in  a  large  proportion  of  cases,  a  hereditary 
tendency  is  involved  in  the  causation ;  and,  further,  that  the  development 
of  these  affections  is  favored  by  exhaustion  and  debility,  aside  from 
anaemia." 

The  diagnosis  of  neuralgia  is  to  be  based  on  the  character  of  the  pain, 
its  situation  in  the  course  of  a  nervous  trunk  or  its  branches,  and  the 
limitation  of  tenderness  to  circumscribed  isolated  spaces  on  the  surface. 
Other  diagnostic  points  are  the  recurrence  of  pain  in  paroxysms  or  marked 
exacerbations,  shifting  of  the  situation  of  the  pain  and  tenderness,  and 
the  difference,  as  regards  pain,  between  pressure  with  the  ends  of  the 

1  With  regard  to  the  dependence  of  neuralgia  on  ansemia,  Rombcrg  says  :  "It 
seems  as  if  pain  were  the  prayer  of  the  nerve  for  healthy  blood." 
8  Neuralgia  and  the  Diseases  that  Resemble  it,  1872. 
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1ini:'«  vs  :ni(l  with  flic  open  palm.  In  the  shifting  of  pain  from  one  nerve 
to  another,  which  is  n  highly  diagnostic  feature,  the  nervous  trunks  suc- 
cessively affected  do  not  always  have  a  common  origin  ;  thus,  the  neural-i:i 
may  be  transferred  from  a  cranial  to  a  spinal  nerve.  These  are  the  posi- 
tive diagnostic  points.  Negative  points  are  those  by  which  inflammation 
and  structural  lesions  are  excluded,  such  as  the  absence  of  febrile  move- 
ments, etc.  In  determining  the  affection  to  be  functional  neuritis  is  to  be 
excluded,  and  it  is  to  be  ascertained,  if  practicable,  that  the  pain  is  not  de- 
pendent on  a  local  mechanical  cause,  such  as  a  tumor  pressing  on  the  nerve 
at  some  point  in  its  course.  Syphilitic  periostitis  is  also  to  be  excluded. 

The  treatment  of  neuralgia  is  rational  and  empirical.  The  rational 
treatment  consists,  in  the  first  place,  in  fulfilling  indications  which  relate 
to  morbid  conditions  suspected  of  standing  in  a  causative  relation  to  the 
neuralgia.  The  physician,  in  individual  cases,  is  to  seek  for  evidence  of 
malaria  or  lead-poisoning,  conditions  having  diagnostic  criteria  irrespec- 
tive of  the  neuralgic  affection.  Appropriate  measures  of  treatment  are  to 
be  addressed  to  these  or  any  other  associated  morbid  conditions  under  the 
supposition  that  they  may  have  more  or  less  to  do  with  the  existence  of 
the  neuralgia.  Diathctic  conditions,  especially  the  rheumatic  and  gouty, 
are  to  be  considered  as  probably  contributing  to  the  neuralgic  affection, 
and,  with  reference  to  the  cure  of  the  latter,  these  conditions  claim  appro- 
priate measures  of  treatment.  With  reference  to  these  conditions,  my 
experience  coincides  with  that  of  Anstie;  they  are  concerned  in  the  pro- 
duction of  neuralgic  affections  far  less  frequently  than  many  practitioners 
and  writers  seem  to  suppose.  Attention  is  always  to  be  directed  to  the 
coexistence  of  anaemia,  which  the  venous  hum  in  the  neck  may  denote 
when  the  anremic  condition  is  not  manifested  by  pallor  of  the  face  and 
prolabia.1  If  an;emia  coexist,  preparations  of  iron  should  be  continued 
for  a  long  period.  An  eligible  plan  is  to  give  the  pulvis  ferri  in  the  form 
of  drage'es,  for  several  months,  enjoining  upon  the  patient  not  to  expect 
restoration  to  health  until  after  a  long  continuance  of  the  remedy.  This 
treatment  addressed  to  the  anaemia  is  indicated,  provided  the  anaemic 
condition  continues,  notwithstanding  the  neuralgia  may  cease.  The  dis- 
appearance of  the  venous  hum  is  evidence  that  the  anaemic  condition  is 
removed. 

The  relief  of  pain  enters  into  the  rational  treatment.  In  severe  parox- 
ysms or  exacerbations,  opiates  are  called  for.  Large  doses  are  sometimes 
indicated  by  the  intensity  of  pain.  The  most  prompt  and  effective  method 
of  affording  relief  is  the  hypodermic  injection  of  a  solution  of  morphia. 
In  the  use  of  opiates  for  the  relief  of  neuralgic  pain,  the  risk  of  the  forma- 
tion of  the  habit  of  taking  opium  is  always  to  be  borne  in  mind,  yet  in 
severe  cases,  which  resist  therapeutical  measures,  this  risk  must  sometimes 
be  incurred.  If  the  pain  be  not  intense,  relief  may  be  obtained  by  bella- 
donna, hyoscyamus,  stramonium,  conium,  the  preparation  known  as  chlo- 
rodyne,  and  the  tincture  of  aconite.  Local  applications  will  often  do 
much  toward  the  relief  of  pain.  Of  these,  the  most  efficient  are  liniments 
of  the  tincture  of  aconite,  chloroform  and  opium.  Belladonna,  stramo- 
nium, verat.ria  and  aconitia,  applied  in  the  form  of  ointment,  are  some- 
times eflicacious. 

An  arrest  of  the  paroxysms  of  pain  by  opiates  is  sometimes  curative, 
that  is,  the  paroxysms  or  exacerbations  do  not  recur.  If  the  development 
of  the  affection  have  been  recent,  it  is  not  easy  to  decide  whether  a  cure 
be  effected  l>y  the  remedy  or  whether  the  affection  has  no  intrinsic  tea- 

For  the  method  of  obtaining  this  physical  sign,  see  page  63. 
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dency  to  continue ;  but  the  paroxysms  sometimes  cease  to  recur,  after 
having  been  once  or  repeatedly  arrested,  when  the  affection  has  existed 
for  a  greater  or  less  period,  and  in  these  cases  it  is  fair  to  attribute  a 
curative  efficacy  to  the  arrest.  In  order  to  arrest  a  paroxysm,  a  full  opi- 
ate should  be  given  as  soon  as  the  paroxysm  begins,  or,  if  practicable, 
the  occurrence  of  the  paroxysm  may  be  anticipated  by  a  full  opiate.  Be- 
fore abandoning  this  plan  of  treatment,  it  should  be  employed  in  several 
recurring  paroxysms.  The  continued  employment  of  some  form  of  opiate, 
or  of  some  one  of  the  narcotic  extracts,  especially  belladonna,  during  the 
intermissions  or  remissions,  in  some  cases  effects  a  cure. 

The  administration  of  opiates  by  means  of  hypodermic  injections,  to 
which  reference  has  been  made  repeatedly  in  the  foregoing  pages,  is  espe- 
cially applicable  to  the  treatment  of  certain  cases  of  neuralgia.  As  sim- 
ply securing  temporary  freedom  from  pain,  that  is,  as  a  palliative  measure 
only,  its  advantages  over  administration  by  the  mouth  are,  the  greater 
promptness  with  which  relief  is  obtained,  the  smaller  quantity  of  medi- 
cine required,  a  less  amount  of  interference  with  the  digestive  functions, 
and  avoidance  of  the  unpleasant  after-effects  of  opiates  in  some  of  the 
cases  in  which  these  effects  follow  the  administration  by  the  mouth  or 
rectum.  These  advantages  are  not  peculiar  to  the  employment  of  the 
hypodermic  method  in  the  treatment  of  neuralgia,  but  belong  equally  to 
the  employment  of  this  method  in  other  affections.  As  regards  the  cura- 
tive effect  of  opiates  administered  hypodermically,  they  appear  to  be 
oftener  efficacious  than  when  administered  by  the  mouth  or  rectum.  In 
view  of  the  greater  effects  of  opiates  administered  hypodermically,  as 
compared  with  the  administration  by  the  mouth,  an  important  caution  is, 
not  to  inject  at  first  too  large  a  quantity.  It  is  a  safe  rule  not  to  use  in 
the  first  injections  more  than  half  the  stomachic  dose  for  males,  and  not 
more  than  a  third  for  females.  Sufficient  time  should  be  allowed  between 
a  first  and  second  injection,  to  judge  of  the  narcotic  effect  of  the  first.  If 
the  salts  of  morphia  be  used,  the  quantity  in  the  first  injection  may  vary, 
according  to  the  intensity  of  pain  and  other  circumstances,  from  one-sixth 
to  one-fourth  of  a  grain.  The  amount  of  morphia  which  may  be  tolerated 
without  narcotism  in  cases  in  which  the  quantity  injected  has  been  gradu- 
ally increased,  is  truly  marvellous.  Dr.  T.  B.  Townsend,  of  New  Haven, 
Conn.,  has  reported  a  case  of  obstinate  neuralgia,  with  intense  pain,  in 
which,  after  continuing  daily  injections,  the  doses  being  progressively  in- 
creased, at  the  end  of  four  months  50  grains  per'  diem  were  required  to 
subdue  the  pain,  and  this  enormous  amount  produced  no  symptoms  of 
narcotism.1 

The  empirical  treatment  of  neuralgia  consists  in  the  use  of  remedies 
which  experience  has  shown  to  be  sometimes  curative,  and  which  are  to 
be  tried  without  following  any  particular  rational  indications.  These 
remedies  are  in  some  cases  efficacious  and  in  other  cases  devoid  of  any 
curative  effect ;  and  often  there  are  no  means  of  determining  beforehand 
which  one  of  the  remedies  will  be  most  likely  to  prove  successful.  In 
rebellious  cases,  the  different  remedies  are  to  be  tried  in  succession.  Me- 
thodic counter-irritation  is  undoubtedly  efficacious  in  a  large  proportion 
of  cases.  Of  the  different  modes  of  counter-irritation,  Valleix  prefers  the 
actual  cautery,  the  hot  iron  being  passed  along  the  course  of  the  affected 
nerve,  taking  care  that  the  cauterization  shall  be  superficial  so  as  not  to 
lead  to  deep  eschars  and  suppuration.  To  avoid  the  pain  occasioned  by 
the  cautery,  he  advises  etherization.  He  states  that  he  has  resorted  to 

'  American  Mecl.  Times,  Dec.  27,  1862. 
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the  actual  cautery  in  more  than  150  cases,  and  always  with  success,  if  Hie 
nenralgia.be  functional.  This  method  may  be  resorted  to  in  cases  which 
resist  milder  means  of  counter-irritation,  together  with  other  empirical 
remedies.  Milder  means  should  first  be  tried.  Of  the  latter,  a  succession 
of  small  blisters,  applied  over  the  painful  and  tender  points,  will  frequently 
prove  successful.  Prof.  Alfred  Stille  advises  blisters  of  only  half  an  inch 
in  diameter,  the  period  of  application  to  be  from  one  to  two  hours  only, 
the  vesicated  surfaces  to  be  healed  as  rapidly  as  possible,  and  the  blisters 
to  be  repeated  in  a  few  days  if  the  neuralgia  continue.  This  writer  states, 
as  a  result  of  the  employment  of  this  method  of  treatment  in  almost  every 
case  which  has  come  under  his  observation  in  public  and  private  practice 
for  many  years,  that  "  in  no  single  instance  has  it  failed  to  mitigate  the 
symptoms,  and  in  very  many  it  alone  has  achieved  a  cure."  * 

During  the  process  of  vesication  the  neuralgic  pain  is  frequently  in- 
creased. When  quickness  of  vesication  is  desirable,  it  may  be  effected  in 
a  few  moments  by  the  strong  aqua  ammonias,  and  still  more  quickly  by 
means  of  a  hammer  heated  by  hot  water.  By  the  latter  means,  or  by  an 
instrument  devised  for  the  operation  known  as  firing,  a  rubefacient  effect 
may  be  quickly  and  conveniently  prodticed,  and  in  mild  cases  this  may 
suffice  without  vesication.  Dry  cupping  is  another  effective  method  of 
mild  counter-irritation.  Sinapisms  are  proverbially  useful,  and,  in  certain 
cases,  will  suffice,  in  conjunction  with  internal  remedies. 

Electricity  has  been  often  found  efficacious  by  those  who  have  given  spe- 
cial attention  to  electro-therapeutics.  Applied  in  conjunction  with  acupunc- 
ture it  has  been  successfully  resorted  to  in  some  rebellious  cases.  The 
palliative  effect  of  electricity  is  probably  due  to  a  temporary  blunting  of 
the  excitability  of  the  nerve  or  nerves  to  which  the  pain  is  referred;  their 
capacity  either  to  originate  or  to  conduct  painful  sensations  is  diminished 
or  annulled  by  passing  through  them  the  electrical  current.  This  meas- 
ure, however,  in  many  casesr  has  not  only  a  palliative,  but  a  curative  effi- 
pacy.  The  testimony  of  those  who  have  had  great  experience  in  its  em- 
ployment in  neuralgias  is  stronger  than  that  which  can  be  cited  in  behalf 
of  any  other  remedy.  Hammond  says,  "  Above  all  local  means,  not  only 
for  relieving  the  pain  of  any  particular  paroxysm,  but  also  for  effecting  a 
permanent  cure,  electricity  stands  first."'2  This  author  considers  the  pri- 
mary galvanic  current  as  vastly  preferable  to  the  induced  current.  Anstie 
holds  the  same  opinion  as  regards  the  superior  efficacy  of  the  primary  cur- 
rent, and  he  is  hardly  less  strong  in  his  estimate  of  its  value.  To  quote  his 
language,  "  The  constant  current,  as  I  now  estimate  it,  is  a  remedy  for 
neuralgia  unapproached  in  power  by  any  other,  save  only  blistering  and 
hypodermic  morphia,  and  even  the  latter  is  often  surpassed  by  it  in  per- 
manence of  effect."  Drs.  Beard  and  Rockwell,8  who  have  found  both 
forms  of  electricity  efficacious,  affirm  that,  by  its  use,  "  The  majority  of 
cases  will  be  cured  or  permanently  improved."  *  Strong  pressure  upon  an 
a  Heeled  nervous  trunk  sometimes  has  a  palliative  effect;  the  pressure,  at 
first,  may  occasion  great  pain,  but,  continued  or  repeated  at  short  inter- 
vals, it  is  borne  without  suffering  and  diminishes  for  a  time  the  excitability 
of  the  nerve. 

Of  the  internal  remedies  which  experience  has  shown  to  be  efficacious, 
the  more  important  are  quinia,  arsenic,  the  precipitated  carbonate  of  iron, 

1  Therapeutics  and  Materia  Medica. 
8   Op.  rit. 

3  <>i>.  Hi.  Vide  TVntisc  by  Anstie  mid  that  by  Beard  and  Rockwell  for  practi- 
cal details  concerning  tliu  employment  of  electricity. 
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the  preparations  of  zinc,  strychnia,  the  essential  oil  of  turpentine,  and  the 
iodide  of  potassium. 

Quinia,  as  already  stated,  is  especially  indicated  when  the  neuralgia  is 
attributable  to  malaria,  and  it  will  be  most  likely  to  prove  successful  when 
paroxysms  occur  periodically.  But  it  is  efficacious  in  cases  in  which  there 
is  no  ground  for  suspecting  a  malarious  causation,  and  in  which  there  is 
no  observance  of  the  law  of  periodicity.  To  be  fairly  tried,  this  remedy 
should  be  given  in  full  closes — from  15  to  30  grains  daily  to  an  adult — 
and  continued  for  a  week  or  ten  days.  Of  the  foregoing  list  of  remedies, 
this  is  entitled  to  the  first  rank.  Arsenic  may  be  tried  in  cases  in  which 
there  is  an  intolerance  of  quinia,  or  when  the  latter  fails  to  effect  a  cure. 
It  is  a  remedy  of  great  value  in  neuralgic  affections.  To  be  fairly  tried, 
it  should  be  carried  to  the  extent  of  producing  some  of  its  characteristic 
toxical  effects. 

The  precipitated  carbonate  of  iron,  advocated  some  years  ago  by 
Hutchinson,  is  sometimes  efficacious.  It  is  to  be  given  in  large  doses, 
viz.,  from  one  to  two  drachms  twice  or  thrice  daily.  Ferruginous  reme- 
dies are  rationally  indicated  by  coexisting  anremia,  and  this  condition  is 
present  in  a  very  large  proportion  of  the  cases  of  neuralgia.  The  efficacy 
of  the  preparation  named  is  doubtless,  in  a  measure  at  least,  attributable 
to  the  coexistence  of  anaemia.  The  hydrochlorate  of  ammonia  has  been 
found  in  some  cases  notably  efficacious.  I  have  known  the  nitrate  of 
ammonia  to  be  signally  successful.  The  valerianate  of  ammonia  is  a 
useful  preparation. 

Of  the  preparations  of  zinc,  the  valerianate  is  best  suited  to  cases  of 
neuralgia.  Strychnia  may  be  given  internally,  or  applied  locally  upon  a 
blistered  surface.  In  the  latter  mode  of  administration,  the- benefit  may 
in  some  cases  be  measurably,  and  perhaps  chiefly,  due  to  the  counter-irri- 
tation. The  oil  of  turpentine  is  but  little  used  in  neuralgic  affections,  but 
I  have  known  it  to  prove  promptly  successful,  in  doses  of  a  drachm,  com- 
bined with  castor  oil,  given  on  alternate  days,  after  a  variet}'  of  remedies 
had  been  employed  without  success.  The  iodide  of  potassium  has  been 
advocated  by  Graves,  Watson,  and  especially  by  Neucort.1  The  writer 
last  named  advised  its  use  in  large  doses.  The  coexistence  of  the  rheu- 
matic diathesis  is  regarded  as  indicating  specially  this  remedy.  The 
bromide  of  potassium  has  been  found  efficacious  in  certain  cases.  Ac- 
cording to  Anstie,  this  remedy  is  especially  useful  in  young  persons  who 
may  be  supposed  to  suffer  from  the  nervous  consequences  of  unsatisfied 
sexual  desire.  He  thinks  its  efficacy  is  rarely  secured  under  a  less  quan- 
tity per  diem  than  ninety  grains. 

In  conclusion,  a  permanent  cure  in  cases  of  neuralgia  will  often  depend 
on  the  correct  appreciation  and  judicious  management  of  associated  morbid 
conditions,  together  with  hygienic  measures  to  invigorate  the  general 
health.  Good  alimentation  is  always  indicated,  and  it  is  desirable  that 
fatty  articles  of  food  should  enter  pretty  largely  into  the  diet.  Cod-liver 
oil,  if  well  tolerated,  is  useful. 

In  noticing  the  different  neuralgic  affections  to  which,  collectively,  the 
foregoing  remarks  have  had  reference,  I  shall  adopt  the  classification  of 
Valleix.  This  author  divides  these  affections  into  species,  after  the  dif- 
ferent nerves  of  the  body  in  which  the  pain  is  seated  ;  and  the  localization 
of  pain  chiefly  or  exclusively  in  the  different  branches  of  these  nerves  he 
considers  as  giving  rise  to  varieties  of  the  several  species.  Thus  arranged, 

1  De  la  Nevralgic  lombaire,  etc.,  Archives  Generales  de  Medecine,  1858. 


TRIFACIAL    NEURALGIA.  731 

the  more  important  species  are  as  follows:  1.  Neuralgia  affecting  the  fifth 
nerve,  or  tri  facial  neuralgia.  2.  Cervico-occipital  neuralgia.  3.  Brachial 
nenr.-d^ia.  4.  Dorso-intercostal  neuralgia.  5.  Lumbo-abdominal  neu- 
ralgia. 0.  Crural  neuralgia.  7.  Femoro-popliteal  or  sciatic  neuralgia. 

The  neuralgic  affection  called  angina  pectoris  has  been  considered  in 
the  section  devoted  to  diseases  of  the  heart.1 

Tri facial  Neuralgia. 

In  this  species  of  neuralgia  the  pain  is  seated  in  the  fifth  or  trifacial 
nerve.  Pain  and  tenderness  on  pressure  are  either  limited  to,  or  most 
marked  in,  certain  circumscribed  spaces,  situated  as  follows :  The  point 
of  exit  of  the  frontal  branch  above  the  orbit,  the  upper  eyelid,  the  upper 
and  lateral  portion  of  the  nose,  the  point  of  exit  of  the  infra-orbitar  branch, 
the  lower  margin  of  the  malar  bone,  over  the  temporal  bone,  the  point  of 
exit  of  the  inferior  maxillary  branch,  and  over  the  parietal  bone.  It  is 
rare  that  pain  and  tenderness  are  seated  in  all  these  spaces,  but  generally 
in  at  least  one  of  the  spaces  within  the  range  of  the  three  branches  of  this 
nerve  whence  it  receives  its  name,  trifacial.  In  the  different  varieties  of 
this  species,  the  pain  is  either  limited  to,  or  especially  marked  in,  the  dif- 
ferent branches  respectively  of  the  nerve,  viz.,  the  supra-orbital,  infra- 
orbital,  infra-maxillary,  etc.  It  is  rare  for  the  affection  to  be  limited  to  a 
single  branch,  with  the  exception  of  that  portion  of  the  inferior  maxillary 
which  is  contained  within  the  inferior  maxillary  bone. 

When  the  first  of  the  three  divisions  of  the  nerve  is  the  seat  of  the  neu- 
ralgia, during  the  paroxysms  of  pain  there  is  intolerance  of  light,  with 
redness  of  the  eye  on  the  affected  side,  and  more  or  less  abundant  secre- 
tion of  tears.  In  this  situation  the  neuralgic  affection  has  been  called 
migraine,  hemicrana  and  brow-ague.  Increased  heat  of  the  nostril  and 
an  abundant  secretion  of  mucus  are  effects  of  the  neuralgic  affection 
when  seated  in  the  second  of  the  three  divisions,  and  salivation  sometimes 
attends  an  affection  of  the  third  division.  The  branches  which  accompany 
the  facial  nerve  (portio  dura)  may  be  the  seat  of  pain,  a  fact  which  for- 
merly led  to  the  supposition  that  the  latter  nerve  was  affected.  Spas- 
modic contraction  of  the  muscles  of  the  face  on  the  affected  side  is  an 
occasional  effect ;  hence  the  affection  was  formerly  called  tic  douloureux, 
or  painful  spasm.  The  affection  in  the  vast  majority  of  cases  is  limited 
to  the  nerve  on  one  side,  that  is,  it  is  unilateral.  The  right  and  the  left 
side  are  affected  in  about  an  equal  proportion  of  cases. 

Trifacial  neuralgia  in  point  of  frequency  ranks  with  intercostal  and 
sciatic  neuralgia.  An  occasional  cause  peculiar  to  this  species  is  caries  of 
the  teeth.  It  is  by  no  means  frequently  referable  to  this  cause,  but  that  it 
is  so  occasionally  cannot  be  doubted.  Teeth,  however,  are  often  needlessly 
sacrificed  from  a  supposed  causative  connection.  It  is  not  sufficient  to  show 
fuch  a  connection  that  there  is  tenderness  on  striking  one  or  more  of  the 
teeth.  If  the  neuralgia  proceed  from  this  cause,  touching  the  offending 
tooth  or  teeth  will  excite  a  paroxysm  of  pain  extending  into  more  or  less 
of  the  branches  of  the  nerve. 

Tri  facial  neuralgia  is  to  be  discriminated  from  inflammation  of  the  mem- 
brnne  lining  the  supra-orbital  and  the  maxillary  antrum,  and  from  syphi- 
litic periostitis.  The  two  former  of  these  affections  are  distinguished  by 
the  different  character  of  the  pain,  its  fixed  situation,  and  the  occurrence 
of  a  discharge  into  the  anterior  nares.  The  latter  affection  is  recognized 

1  Vide  page  358. 
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by  the  fixed  tenderness  on  pressure,  the  existence  of  swellings  or  nodes, 
the  aggravation  of  pain  in  the  night-time,  and  other  signs  distinctive  of 
the  syphilitic  cachexia.  Neuralgia  in  this  situation  is  often  dependent  on 
malaria,  and  the  paroxysms  of  pain  sometimes  exemplify  the  same  laws 
of  periodicity  which  govern  the  recurrence  of  the  paroxysms  of  intermit- 
tent fever.  Trifacial  neuralgia  rarely  occurs  in  infancy.  In  the  majority 
of  cases  the  age  is  between  30  and  50  years,  and  it  oftener  occurs  in 
women  than  in  men. 

This  neuralgic  affection  is  curable  in  the  majority  of  cases.  Exception- 
ally it  resists  all  the  therapeutical  measures  which  have  been  considered 
as  applicable  to  neuralgic  affections  in  general.  The  branches  which  are 
generally  affected,  in  these  rebellious  cases,  are  the  frontal  and  the  inferior 
maxillary.  Asa  last  alternative,  division  or  excision  of  a  portion  of  the 
affected  branch  is  sometimes  resorted  to.  The  long-continued  and  ex- 
treme suffering  from  frequently  recurring  paroxysms,  in  some  cases,  war- 
rants this  procedure  after  other  measures  have  been  faithfully  tried.  Mere 
section  of  a  nervous  branch  usually  affords  only  temporary  relief.  The 
affection  returns  after  the  divided  extremities  have  united.  A  portion  of 
the  nervous  branch  must  be  removed  to  prevent  or  delay  reunion.  The 
removal  of  a  portion  of  the  inferior  maxillary  nerve  within  the  inferior 
maxillary  bone  has  sometimes  proved  successful  after  the  failure  of  all 
other  measures ;  but  in  a  considerable  proportion  of  cases  the  affection 
returns  sooner  or  later.  In  a  case  under  my  observation,  in  which  the 
patient  had  suffered  from  paroxysms  of  intense  pain  recurring  at  inter- 
vals of  a  few  moments  for  the  greater  part  of  ten  years,  the  removal  of  a 
portion  of  the  nerve  by  trephining  the  inferior  maxilla,  the  operation 
being  performed  by  my  colleague,  Prof.  Hamilton,  procured  relief  for 
several  months,  but  the  pain  subsequently  returned.  Prof.  Carnochan, 
of  this  city,  has  reported  several  cases  in  which,  by  a  bold  and  difficult 
operation,  he  removed  a  portion  of  the  second  branch  of  the  fifth  nerve 
beyond  the  ganglion  of  Meckel.1 

Facial  neuralgia,  persisting  indefinitely,  resisting  medication,  and  cha- 
racterized by  spasmodic  movements  of  the  muscles  of  the  face  during 
the  paroxysms  of  pain,  is  distinguished  by  Trousseau  as  epileptiform 
neuralgia.  There  are  few  forms  of  disease  more  distressing  than  this, 
or  more  hopeless  as  regards  the  prospect  of  effecting  a  cure.  A  case 
which  recently  came  under  my  observation  exemplified  the  persistency  of 
this  form  of  neuralgia,  and  also  exemption  from  suffering  for  an  unusually 
long  period  procured  by  simple  division  of  the  nerve.  The  patient,  a  man 
aged  about  60,  had  suffered  intensely  from  neuralgia  affecting  the  supra- 
orbital  branch  of  the  fifth  pair  on  the  left  side  for  more  than  two  years. 
The  paroxysms  of  pain  recurred  at  intervals  of  a  few  minutes,  and  were 
often  excruciating  beyond  description.  After  trying  a  great  variety  of 
remedies  and  different  systems  of  practice,  the  nerve  was  divided  by  the 
late  Valentine  Mott,  and  the  patient  was  comparatively  free  from  suffering 
for  the  space  of  three  years.  At  the  end  of  this  period,  while  under 
treatment  for  enlargement  of  the  heart  and  general  dropsy,  the  neuralgia 
suddenly  returned  with  the  same  violence  as  before  the  operation.  Parox- 
3rsms  were  produced  by  mastication,  by  movements  of  the  lips  in  pro- 
nouncing words  containing  labial  letters,  by  touching  the  face,  and  they 
occurred  without  any  exciting  cause.  The  nerve  was  divided  a  second 
time  by  my  colleague,  Prof.  J.  R.  Wood,  with  immediate  and  almost  coin- 

1  Vide  American  Journal  of  the  Medical  Sciences,  January,  1858. 
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plete  relief,  which  continued  until  the  patient's  death,  several  weeks  after 
the  operation. 

Facial  neuralgia,  after  having  persisted  for  a  long  period,  sometimes 
occasions  disturbance  of  nutrition  on  the  affected  side  of  the  face,  denoted 
by  tumefaction,  an  increase  of  adipose  tissue,  thickness  and  firmness  of 
the  heard;  and  it  sometimes  appears  to  give  rise  to  pustular  or  erythe- 
matous  inflammation.  An  analysis  of  one  hundred  and  twenty-eight 
eases  by  Notta,  in  1854,  showed  as  occasional  complications,  in  addition 
to  those  already  mentioned,  paralysis,  either  complete  or  incomplete,  of 
the  retina,  iritis,  glaucoma,  inflammation  and  ulceration  of  the  cornea, 
tumefaction  of  the  tongue  on  one  side,  paralysis  of  the  motor  oculi,  deaf- 
ness, and  antesthesia  of  the  face  on  the  affected  side.1  Certain  of  these 
complications  are  attributable  to  paralysis  of  the  vaso-motor  nerves. 
Anstie,  who  has  verified  the  correctness  of  Notta's  observations,  has  ob- 
served, in  addition,  grayness  of  the  hair  on  the  affected  side,  and  discol- 
oration of  the  skin  from  the  presence  of  dark  pigment." 

Cervico-Occipital  Neuralgia. 

In  this  species,  the  neuralgia  affects  the  posterior  branches  of  the  first 
four  of  the  cervical  nerves,  and  especially  the  branch  of  the  second  cervi- 
cal nerve,  called,  from  its  size  and  distribution,  the  occipitalis  major. 

Painful  and  tender  points  denoting  this  species  of  neuralgia  are  situated 
as  follows :  Between  the  mastoid  process  and  the  cervical  vertebne,  over 
the  posterior  cervical  plexus,  on  the  parietal  portion  of  the  head,  on  the 
mastoid  process,  and  in  the  concha  auris.  Shooting  pains  start  from  the 
cervical  vertebne  just  below  the  occiput,  and  extend  thence  over  the  pos- 
terior and  superior  portion  of  the  cranium.  Darting  pains  are  sometimes 
referred  to  the  external  meatus  auditorius.  In  cases  of  neuralgia  affecting 
primarily  the  cervico-occipital  nerves,  the  pain  is  apt  to  extend  to  the 
branches  of  the  trifacial  distributed  to  the  frontal  portion  of  the  head, 
and  in  like  manner,  in  cases  of  neuralgia  affecting  primarily  the  superior 
division  of  the  trifacial,  the  pain  is  apt  to  extend  to  the  branches  of  the 
cervico-occipital  nerves. 

Cervico-occipital  neuralgia  is  to  be  discriminated  from  rheumatism 
affecting  the  muscles  of  the  neck,  or  torticollis.  In  the  latter  affection, 
the  pain  is  limited  to  the  affected  muscles,  the  tenderness  on  pressure  is 
more  diffuse,  and  not  confined  to  circumscribed  disseminated  points ;  the 
pain  is  excited  exclusively  by  movements  of  the  affected  muscles,  and,  so 
long  as  the  head  remains  immovable,  there  are  no  painful  paroxysms. 

Cervico-Brachial  Neuralgia. 

In  cervico-brachial  neuralgia  sensitive  fibres  of  the  four  lower  cervical 
nerves  and  of  the  first  dorsal  nerve  are  affected.  The  pain  is  frequently 
referred  to  the  shoulder,  and  it  may  extend  to  the  neck.  It  shoots 
downward  along  the  arm,  to  the  forearm  and  hand,  following  the  course 
of  one  or  more  of  the  nervous  trunks  of  the  upper  extremity.  The 
affection  may  be  limited  to  either  the  ulnar,  radial,  median  or  musculo- 
eutaneous  nerve,  giving  rise  to  different  varieties  of  the  species.  Of  these 
varieties  the  most  frequent  is  neuralgia  affecting  the  ulnar  nerve.  Pain- 

1  Archives  Ge'ne'rales  de  Medicine,  18."54.      Vide,  also,  Treatise  by  Anstie. 

1  For  a  report  of  cases  observed  and  collected  by  Prof.  Henry  D.  Noyes,  with 
reference  particularly  to  the  effect  upon  the  eye  of  paralysis  of  this  nerve,  vide 
New  York  Journal  of  Medicine,  Vol.  XIV.  p.  1G3. 
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ful  and  tender  points  in  this  species  of  neuralgia  are  situated  as  follows : 
Near  the  last  cervical  vertebra,  near  the  acromial  end  of  the  clavicle, 
over  the  upper  part  of  the  deltoid  muscle,  in  the  axilla,  at  the  inner  con- 
dyle  of  the  humerus,  near  the  lower  end  of  the  ulna  and  of  the  radius. 

Pain  referable  to  the  cervico-brachial  nerves  is  sometimes  an  effect  of 
injury  of  the  upper  extremity  by  a  wound,  a  burn,  or  a  contusion.  Func- 
tional neuralgia  is  to  be  discriminated  from  the  pain  incident  to  neuroma 
or  other  morbid  growths  affecting  the  periphery  of  these  nerves,  by  the 
failure  to  discover  a  tumor  in  the  course  of  the  nerves.  Pain  referred  to 
these  nerves  may  be  symptomatic  of  vertebral  lesions,  and,  also,  of  cervi- 
cal arthritis.  In  cases  of  the  latter,  movements  of  the  head,  especially 
those  of  rotation,  even  in  the  intervals  between  the  paroxysms,  are  pain- 
ful. Another  feature  is,  the  patient  when  tying  down,  is  obliged  to  raise 
the  head  with  a  hand  on  the  occiput,  to  avoid  pain.  Rheumatism  affecting 
the  muscles  of  the  upper  extremity  is  to  be  discriminated  by  the  larger 
extent  of  surface  which  is  tender  on  pressure,  by  the  absence  of  parox- 
ysms of  pain  except  when  provoked  by  movements  of  the  affected  mus- 
cles, and  the  limitation  of  the  pain  to  the  affected  muscles. 

Herpetic  vesicles  in  patches,  constituting  Herpes  Zoster,  sometimes 
occur  in  the  course  of  the  nerves  involved  in  this  affection. 

Dorso-Intercostal  Neuralgia. 

This  species  of  neuralgia  has  been  considered  in  the  section  devoted  to 
diseases  affecting  the  respiratory  system,  to  which  the  reader  is  referred.1 

Lumbo-Abdominal  Neuralgia. 

This  species  of  neuralgia,  which  has  its  seat  in  the  branches  of  the  five 
lumbar  nerves,  is  of  not  infrequent  occurrence.  It  occurs  much  oftener 
in  females  than  in  males.  Pains  in  this  species  are  apt  to  be  referred  to 
the  hypogastrium,  and  may  resemble  those  of  colic.  Uterine  pains  are 
incident  to  this  species.  In  males  the  affection  is  sometimes  characterized 
by  pains  extending  into  the  scrotum,  accompanied  by  notable  tenderness 
of  the  testicle. 

Painful  and  tender  points  are  situated  near  the  upper  lumbar  vertebne, 
a  little  above  the  middle  of  the  crest  of  the  ilium,  in  the  neighborhood  of 
the  inguinal  ring,  in  the  scrotum,  and,  in  the  female,  on  the  labia  majora. 
Pains  are  excited  by  muscular  efforts,  the  acts  of  coughing  or  sneezing, 
straining  at  stool,  and  sometimes  by  micturition. 

Rheumatism  affecting  the  lumbar  muscles  or  lumbago  is  to  be  discrimi- 
nated by  the  existence  of  pain  and  tenderness  on  both  sides,  whereas  in 
neuralgia  they  are  generally  confined  to  one  side  ;  by  the  tenderness  being 
diffused  over  the  affected  muscles  and  not  limited  to  certain  isolated  points, 
and  by  the  absence  of  paroxysmal  pain  except  when  produced  by  move- 
ments of  the  affected  muscles. 

In  the  case  in  which  pain  extends  to  the  uterus,  inflammation  of  this 
organ,  metritis,  and  carcinoma  are  to  be  excluded.  In  uterine  neuralgia 
the  os  uteri  is  tender  on  pressure,  and  the  tenderness  is  either  limited  to. 
or  most  marked  on,  one  side.  The  pains  in  this  species  of  neuralgia  may 
simulate  those  caused  by  the  passage  of  a  calculus  along  the  ureter  or  ne- 
phritic colic.  The  pains  in  the  latter  are  more  intense  and  persisting ; 
they  are  suddenly  developed,  whereas  the  development  of  a  neuralgic 

'  Vide  p.  202. 
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affection  is  generally  gradual,  and  the  signs  of  gravel  afforded  by  an  ex- 
auiinatioii  of  the  urine  are  wanting  in  cases  of  neuralgia. 

Crural  Neuralgia. 

This  species  of  neuralgia  is  rare.  It  is  characterized  by  shooting  pains 
in  the  direction  of  the  trunk  of  the  crural  nerve  and  its  branches,  and  by 
painful  and  tender  points  in  the  groin,  the  inner  aspect  of  the  thigh,  knee, 


and  ankle. 


Sciatic   Neuralgia. 


Sciatic  neuralgia,  or,  as  it  is  commonly  called,  sciatica,  in  frequency 
ranks  with  intercostal  and  facial  neuralgia.  It  occurs  in  males  oftener 
than  in  females,  the  relative  proportion  of  cases  being  as  three  to  two. 
It  very  rarely  occurs  before  the  age  of  twenty  and  rarely  after  sixty.  It 
is  sometimes  symptomatic  of  pregnancy,  of  enlargement  of  the  recto- 
peritoneal  lymphatic  glands,  of  accumulation  of  feces  or  foreign  sub- 
stances in  the  sigmoid  flexure  of  the  colon,  and  intra-pelvic  tumors,  but, 
in  the  great  majority  of  cases,  it  is  a  functional  affection. 

As  in  the  foregoing  neuralgic  affections,  shooting  pains,  in  paroxysms 
or  exacerbations,  extend  along  the  trunk  and  branches  of  the  affected 
nerve.  In  indicating  the  course  of  the  pain,  the  patient  often  delineates 
with  accuracy  the  anatomical  distribution  of  the  sciatic  nerve.  The  cha- 
racter of  the  pain  is  sometimes  described  as  burning,  and  sometimes  as  a 
sensation  of  coldness ;  the  patient  feels  as  if  a  current  of  hot  or  cold 
liquid  were  flowing  in  the  course  of  the  affected  nerve.  A  continued,  con- 
tusive  pain,  more  or  less  intense,  exists  in  the  larger  proportion  of  cases. 
The  latter,  as  in  the  other  species  of  neuralgia,  is  referred  expressly  to 
the  circumscribed  spaces  which  are  tender  on  pressure. 

Painful  and  tender  points  in  this  neuralgic  affection  are  found  in  more 
or  less  of  the  following  situations :  On  the  sacrum,  over  the  sacro-iliac 
junction,  about  the  middle  of  the  crest  of  the  ilium,  at  the  sciatic  notch, 
behind  the  trochanter  major,  on  the  thigh  along  the  track  of  the  nerve,  in 
the  popliteal  space,  on  the  external  border  of  the  patella,  over  the  articu- 
lation of  the  fibula  with  the  tibia,  where  the  nerve  passes  around  the 
fibula,  over  the  lower  and  posterior  part  of  the  external  malleolus,  on  the 
dorsum  and  outer  portion  of  the  sole  of  the  feet.  The  points  situated  at 
the  sacro-iliac  junction  of  the  trochanter  major,  the  head  of  the  fibula,  and 
the  external  malleolus,  are  those  most  frequently  painful  and  tender. 
Pressure  with  the  finger  upon  some  of  the  foregoing  points  ma}'  not  only 
be  more  or  less  painful,  but  excite  a  paroxysm  or  exacerbation  of  pain 
extending  to  other  parts  in  the  course  of  the  affected  nerve. 

The  intensity  of  the  pain  in  this,  as  in  other  species  of  neuralgia,  varies 
much  in  different  cases/  The  movements  of  the  affected  limb,  in  some 
cases,  occasion  such  an  amount  of  suffering  that  the  patient  remains  in 
IK-- I  keeping  the  limb  as  nearly  immovable  as  possible.  In  other  cases, 
the  patient  is  able  to  walk,  but  with  more  or  less  difficulty ;  pain  is  felt 
especially  when  Hie  weight  of  the  body  falls  upon  the  affected  limb,  and 
relief  is  found  in  the  use  of  a  cane.  Sometimes  difficulty  in  walking  is 
only  felt  in  beginning  to  walk,  and  after  a  short  time  the  patient  walks 
\viih  ease;  the  suffering  is  occasionally  relieved  by  exercise.  In  seven- 
ca^-es  muscular  twitching*  and  cramps  accompan}7  the  paroxysms  or  exa- 
cerbations of  pain. 

Sciatic  neuralgia  rarely,  as  compared  with  the  other  species,  more  espe- 
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cially  facial  neuralgia,  exemplifies,  in  the  recurrence  of  paroxysms,  the 
law  of  periodicity.  Like  other  neuralgic  affections,  its  duration  is  very 
variable.  As  a  rule,  in  favorable  cases,  it  persists  for  several  weeks,  dis- 
appearing, as  it  is  usually  developed,  gradually.  In  the  vast  majority  of 
cases,  sooner  or  later  it  ends  in  recovery,  but,  in  some  cases,  it  continues 
indefinitely  in  spite  of  all  remedial  measures.  If  it  continue  for  a  consid- 
erable period  so  severely  as  to  lead  the  patient  to  avoid,  as  much  as  pos- 
sible, movements  of  the  affected  limb,  the  repose  of  the  muscles  may 
render  them  for  a  time  incompletely  paralyzed.  The  muscles,  under  these 
circumstances,  become  flaccid  and  diminished  in  volume. 

The  diagnosis  of  sciatic  neuralgia  involves  its  discrimination  from  mus- 
cular rheumatism  and  from  the  affection  of  the  hip-joint  commonty  known 
as  morbus  coxarius.  Muscular  rheumatism  here,  as  in  other  situations, 
differs  from  neuralgia  in  the  limitation  of  pain  to  the  affected  muscles,  in 
the  diffusion  of  tenderness  over  a  considerable  space,  viz.,  a  space  corres- 
ponding to  the  number  of  muscles  affected,  and  in  the  fact  that  parox- 
ysms of  pain  are  excited  exclusively  by  movements  of  the  affected  muscles. 

Morbus  coxarius  is  distinguished  by  the  pain  in  the  hip-joint  produced 
by  pressure  upon  the  great  trochanter  and  by  flexion  and  extension  of  the 
thigh.  Moreover,  febrile  movement,  general  debilit}',  emaciation,  etc.,  in 
conjunction  with  the  local  symptoms,  point  to  the  existence  of  chronic 
inflammation  within  the  joint. 

The  name  sciatica,  as  commonl}-  used,  is  applied  to  cases  in  which  pain 
is  referred  to  sacral  nerves,  although  the  sciatic  nerves  may  be  unaffected. 
Pain,  of  a  neuralgic  character,  in  the  nerves  composing  the  sacral  plexus, 
is  often  symptomatic  of  lesions  within  the  pelvis  and  abdomen,  such  as 
aneurismal,  carcinomatous  or  other  tumors,  enlargement  of  glands,  etc. ; 
also,  of  lesions  of  the  sacrum  and  vertebral  column,  and  those  occurring 
within  the  spinal  canal.  Here,  too,  as  in  other  situations,  it  may  be  de- 
pendent on  neuritis.  This  is  to  be  inferred  from  the  speedy  occurrence 
of  paralysis  and  atrophy  of  the  muscles  to  which  the  nerves  are  dis- 
tributed. 

The  coexistence  of  two  or  more  of  the  foregoing  different  species  of  neu- 
ralgia, or  their  successive  occurrence,  is  frequently  observed.  Proximate 
or  inosculating  nerves  are  apt  to  be  simultaneously  or  successively  affected. 
Thus,  trifacial  and  cervico-occipital  neuralgia  are  not  infrequently  asso- 
ciated, and  this  is  true  of  sciatic  and  crural  neuralgia.  A  cure  or  spon- 
taneous cessation  of  neuralgia  in  one  situation  is  apt  to  be  followed  by 
the  development  of  the  affection  in  another  situation.  These  facts  go  to 
show  the  dependence  of  neuralgia  on  constitutional  or  general  morbid 
conditions. 

Dermalgia. 

Neuralgia  sometimes  appears  to  be  limited  to  the  skin.  Cases  are 
occasionally  observed  in  which  pain  is  felt  within  a  circumscribed  space, 
or  within  circumscribed  spaces,  on  the  surface  of  the  head,  trunk,  or  ex- 
tremities, together  with  notable  tenderness  on  pressure,  the  nervous  trunks 
being  free  from  pain  or  tenderness.  This  form  of  neuralgia  has  been 
called  dermalgia.  The  hyperresthesia  of  the  abdomen  occurring  in  fe- 
males and  simulating  peritonitis  appears  in  some  cases  to  be  a  neuralgic 
affection  of  the  periphery  of  the  sensory  nerves  in  that  situation.  Beau, 
of  Paris,  has  described  the  affection  distinguished  as  dermalgia.1 

1  Archives  Generates  de  Medecine,  1841. 
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Myalgia. 

Neuralgia  may  affect  especially  or  exclusively  sensory  nerves  in  muscu- 
lar organs.  The  affection  thus  situated  is  distinguished  as  myalgia.  The 
muscles  of  the  back  are  especially  apt  to  be  the  seat  of  the  affection.  The 
local  symptoms  in  cases  of  myalgia  are  analogous  to,  if  not  identical  with, 
those  of  muscular  rheumatism ;  in  fact,  myalgia  and  muscular  rheumatism 
are  often  confounded,  and  there  is  reason  to  believe  that  in  certain  of  the 
cases  of  so-called  muscular  rheumatism,  the  affection  is  essentially  neu- 
ralgic. I  shall  consider  muscular  rheumatism  in  the  section  devoted  to 
general  or  constitutional  affections,  and  in  that  connection  shall  again 
refer  to  myalgia. 

Cephalalgia— Headache. 

Pain  in  the  head  is  a  symptom  occurring  in  many  affections,  such  as, 
active  cerebral  congestion,  cerebral  meningitis,  cerebritis,  all  the  essential 
fevers,  acute  dyspepsia,  syphilitic  periostitis  of  the  head,  intra-cranial 
tumors,  etc.  etc.  When  not  symptomatic  of  some  affection,  that  is,  occur- 
ring idiopathicalty,  it  is  frequently  due  to  neuralgia  affecting  either  the 
cervico-occipital  nerves  or  the  supra-orbital  division  of  the  fifth  pair. 
Pain  limited  to  one  side  of  the  head,  or  hemicrania,  is  due  to  neuralgia 
affecting  the  nerves  just  named.  According  to  Valleix,  idiopathic  ceph- 
alalgia  or  headache  is  in  all  cases  resolvable  into  hemicrania.  This  opin- 
ion does  not  seem  to  me  to  be  correct.  In  certain  cases  the  pain  does  not 
follow  the  direction  of  these  nerves,  it  is  not  limited  to  one  side  of  the 
head,  disseminated  tender  points  may  not  be  found,  and  in  its  behavior 
the  affection  differs  from  neuralgia  affecting  these  or  other  of  the  nervous 
trunks  and  branches.  Hence,  cephalalgia  or  headache  may  denote  a  func- 
tional neuropathic  affection  distinct  from  hemicrania.  The  seat  of  the 
affection  when  confined  to  one  side,  in  certain  cases,  has  been  supposed  to 
be  the  branches  of  the  trifacial  nerve  which  are  distributed  to  the  dura 
mater.  It  has  also  been  supposed  that  the  sensory  filaments  entering  into 
the  composition  of  the  brain  may  be  the  seat  of  neuralgia. 

Cephalalgia  is  extremely  common.  It  occurs  in  paroxysms,  lasting 
usually  from  12  to  24  hours,  in  some  cases  being  of  shorter  duration,  and 
occasionally  continuing  for  two  or  three  days.  There  are  few  persons  who 
do  not  occasionally  experience  an  attack  after  childhood  or  adult  age,  and 
there  are  very  many  who  are  subject  to  attacks  recurring  sometimes  at 
regular,  but  usually  at  irregular,  intervals  for  many  years,  or  during  life- 
time. A  host  of  persons  suffer  from  it  who  either  do  not  consider  it  of 
sutlident  importance  to  resort  to  medical  treatment,  or,  having  found  medi- 
cal treatment  ineffectual,  resign  themselves  to  it  as  an  irremediable  malady. 

The  pain  in  different  cases,  or  in  different  attacks  in  the  same  case,  dif- 
fers much  in  degree.  An  attack  is  often  not  severe  enough  to  prevent 
habitual  occupations,  but  in  some  instances  the  intensity  of  the  pain  is 
such  that  the  patient  is  unable  to  be  about,  and  perhaps  is  obliged  to  take 
to  the  bed.  The  pain  is  sometimes  referred  to  the  forehead,  sometimes  to 
the  occiput,  and  sometimes  to  the  whole  head.  The  character  of  the  pain, 
as  described  by  patients,  differs.  It  is  sometimes  sharp  or  lancinating, 
like  the  pain  in  neuralgic  paroxysms  ;  in  other  cases  it  is  a  dull,  hruvy 
p:iin.  Patients  sometimes  say  that  they  feel  as  if  the  head  would  burst. 
Finn  pressure  upon  the  head,  especially  over  the  temples,  often  affords 
momentary  ivlief.  Frequently  rubbing  or  shampooing  the  scalp  with  con- 
siderable force  diminishes  the  pain.  There  is  frequently  an  abnormal 
47 
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sensitiveness  to  light  and  sounds,  and  in  severe  attacks  the  patient  seeks 
perfect  quietude  in  a  dark  room  away  from  all  noise.  The  appetite  during 
the  attack  is  either  impaired  or  lost.  The  odor  of  food  is  often  disagree- 
able. Nausea  and  vomiting  occur  in  a  certain  proportion  of  cases,  and 
then  it  is  common  to  call  the  affection  sick  headache.  Without  nausea 
or  vomiting,  the  affection  is  commonly  known  as  nervous  headache.  The 
face  is  in  some  cases  flushed,  the  eyes  suffused,  and  the  temperature  of  the 
head  raised  ;  in  other  cases,  especially  if  nausea  and  vomiting  occur,  the 
face  is  pallid  and  the  head  may  be  cool.  Free  vomiting,  although  the 
stomach  may  not  contain  any  aliment,  is  sometimes  followed  by  relief. 

Accompanying  the  foregoing  local  symptoms,  is  more  or  less  general 
debility  or  prostration.  There  is  rarely  any  febrile  movement ;  the  pulse 
is  generally  small  and  feeble,  and  the  surface  of  the  body  cool.  Occa- 
sional shiverings  are  not  uncommon.  Disturbed  action  of  the  heart,  or 
palpitation,  is  not  uncommon  during  the  attack. 

The  attack  gradually  passes  off,  sometimes  with  the  occurrence  of  free 
evacuations  from  the  bowels,  or  an  abundant  secretion  of  urine,  or  a  slight 
perspiration.  The  attack  is  apt  to  be  developed  in  the  morning,  pain 
being  experienced  on  awakening  from  sleep,  and  it  is  apt  to  continue  until 
after  sleep  is  obtained  on  the  following  night.  Persons  subject  to  the 
affection  are  able,  sometimes,  to  predict  its  advent  by  a  feeling  of  lassitude, 
depression  of  spirits,  or  a  sense  of  indefinite  discomfort.  After  the  attack 
has  passed  off,  there  is  frequently,  for  some  time,  a  sense  of  soreness  in 
the  head,  with  more  or  less  general  debility.  Often,  however,  the  mental 
faculties  are  unusually  clear  and  spirits  buoyant  after  recovery  from  an 
attack. 

The  affection  involves  a  constitutional  predisposition.  Persons  are  sub- 
ject to  periodical  attacks  of  headache,  as  to  asthma  or  epilepsy.  The 
predisposition  existing,  various  exciting  causes  may  determine  an  attack, 
such  as  mental  excitement,  deprivation  of  sleep,  bodily  fatigue,  exposure 
to  the  sun's  rays,  and  dietetic  imprudences.  Not  infrequently  attacks 
occur  without  any  obvious  exciting  causes.  Females  are  more  subject  to 
the  affection  than  males,  and  it  is  apt  to  occur  at  the  menstrual  period. 
The  predisposition  varies  in  degree  in  different  cases,  as  shown  by  the  fre- 
quency or  rareness  of  the  attacks.  The  predisposition  frequently  ceases 
after  the  age  of  50  or  60 ;  persons  who  have  experienced  attacks,  more  or 
less  frequently,  from  adult  age  up  to  the  periods  of  lifejust  named,  there- 
after are  exempt  from  their  recurrence.  This  may  be  stated  as  a  rule, 
but,  unhappily,  there  are  not  a  few  exceptions. 

The  affection  is  neuralgic  in  its  character,  but  it  is  difficult  to  determine 
its  precise  seat.  It  is  a  reasonable  supposition  that  it  involves  a  toxical 
agent  in  the  blood.  Cephalalgia,  it  is  well  known,  is  produced  by  differ- 
ent toxical  agents,  viz.,  opium,  alcohol,  strychnia,  quinia,  and  the  accumu- 
lation of  urea.  Assuming  the  correctness  of  this  supposition,  the  nature 
and  source  of  the  toxical  agent,  or  agencies,  are  unknown.  . 

Periodical  headache,  as  regards  successful  treatment,  belongs  among 
the  opprobria  of  medical  art ;  yet,  in  not  a  few  cases,  much  benefit  may 
be  derived  from  treatment.  The  treatment  embraces  measures  to  be  em- 
ployed at  the  time  of  an  attack,  and  during  the  intervals. 

If  patients  be  not  affected  unpleasantly  by  opiates,  an  attack  may  be 
sometimes  warded  off,  or  abridged,  or  its  severity  lessened,  by  a  full  dose 
of  opium  in  some  of  its  forms,  or  of  its  alkaloids,  morphia  or  codeia.  The 
carbonate  of  ammonia  is  sometimes  successful  in  affording  relief.  A 
saline  purgative,  taken  at  the  commencement  of  the  attack,  is  in  some 
cases  .an  effectual  jcraedy.  The  bromides  given  in  full  doses  are  some- 
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times  efficacious.  This  statement  will  also  appty  to  the  hydrate  of  chlo- 
ral, in  doses  of  fifteen  grains,  repeated  once  or  twice  after  an  hour's 
interval,  if  relief  be  not  obtained. 

Various  palliative  measures  may  be  resorted  to  with  advantage.  The 
inhalation  of  a  little  of  the  vapor  of  chloroform  is  sometimes  an  efficient 
palliative.  Evaporating  lotions  to  the  head  —  alcohol,  spirits,  vinegar, 
ether — in  some  cases  afford  marked  relief.  In  some  cases  a  towel  or  nap- 
kin wrung  out  in  water  as  hot  as  can  be  borne,  and  wound  around  the 
head,  is  more  efficient  than  cold  applications.  Warm  stimulating  pedi- 
luvia  are  useful.  Strong  coffee  or  tea  affords  marked  relief  in  some  cases. 
It  is  stated  that  the  application  of  the  galvanic  or  the  electro-galvanic 
current  will  often  succeed  in  breaking  up  an  attack  of  headache. 

During  the  intervals,  remedies  which  are  sometimes  useful,  by  way  of 
prophylaxis,  are,  mix  vomica  or  strychnia  in  small  doses,  arsenic,  small 
doses  of  quinia,  belladonna,  and  the  preparations  of  zinc,  more  especially 
the  valerianate.  These  remedies  may  be  tried  in  succession.  Hygienic 
measures  are  important.  In  general  terms,  the  liability  to  attacks  is  less, 
the  more  the  laws  of  health  are  observed.  Avoidance,  as  far  as  possible, 
of  everything  which  experience  shows,  in  individual  cases,  to  act  as 
exciting  causes,  is  an  important  part  of  the  management. 

Vertigo. 

Tertigo,  occurring  under  certain  circumstances,  may  be  appropriately 
considered  as  a  neuropathic  affection.  A  person  apparently  in  good  health, 
or,  at  all  events,  without  any  definite  malady,  suddenly  becomes  giddy, 
surrounding  objects  appear  to  be  turning  round,  or  the  person  seems 
himself  to  be  performing  movements  of  gyration.  The  sensation  is  like 
that  produced  by  a  long-continued  series  of  rapid  rotatory  movements  of 
the  body.  If  the  vertigo  be  moderate  or  slight,  it  simply  renders  the  per- 
son unable  to  walk  steadily ;  he  reels  like  a  drunken  man.  In  a  greater 
degree,  walking  is  impossible,  and  there  is  inability  to  stand  without  sup- 
port. It  is  accompanied  by  a  sense  of  prostration  which  is  frequently 
due,  in  part,  to  a  feeling  of  apprehension  occasioned  by  the  attack.  Gene- 
rally nausea  and  sometimes  vomiting  occur.  An  attack  varies  much  in 
duration.  It  may  last  for  a  few  moments,  or  it  may  continue  for  hours 
and  days.  After  the  attack  passes  off,  there  may  follow  more  or  less  pain 
in  the  head,  or  there  may  be  freedom  from  any  ailment. 

Successive  attacks  occur  at  variable  intervals.  In  some  cases,  days, 
weeks,  or  months  may  intervene.  In  other  cases,  for  a  certain  period, 
attacks  are  liable  to  occur  frequently  from  slight  exciting  causes,  such  as 
any  intellectual  effort,  sudden  muscular  exertion,  looking  upward,  a  bright 
light,  etc.  The  patient  may  be  comparatively  free  from  vertigo  while  in 
the  recumbent  posture,  but  experience  it  whenever  he  attempts  to  sit  up 
or  stand. 

These  attacks  generally  give  rise  to  great  apprehension.  The  patient 
fears  that  apoplexy,  paralysis,  or  a  fit  of  some  kind  is  impending.  If  his 
fears  be  not  removed  by  positive  assurances  from  the  physician,  he  is  apt 
to  become  despondent ;  he  is  afraid  to  walk  or  to  be  left  alone ;  he  avoids 
all  public  assemblages  lest  something  may  happen  to  him  to  excite  dis- 
turbance, and  he  may  pass  months  or  years  in  a  state  of  anxiety,  the 
more  to  be  regretted  because  it  is  quite  gratuitous. 

It  has  occurred  to  me,  as  doubtless  to  most  physicians,  to  meet  with 
numerous  examples  of  the  affection  thus  briefly  sketched.  I  have  made 
notes  of  a  number  of  cases  which  came  under  my  observation  many  years 
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ago.  I  have  never  known  it  to  prove  a  premonition  of  apoplexy,  para^tysis, 
epilepsy,  or  any  grave  affection.  The  affections  just  named  are  not,  as  a 
rule,  preceded  by  attacks  of  vertigo.  The  physician  is  fully  warranted  in. 
giving  positive  assurances  that  the  attacks  are  of  no  importance  beyond 
the  inconvenience  which  they  occasion.  These  assurances  will  do  much 
good,  not  only  by  removing  needless  apprehensions,  but  in  the  way  of 
effecting  a  cure,  for  the  mental  anxiety  occasioned  by  the  attacks  increases 
the  liability  to  their  recurrence. 

It  is  important,  with  reference  to  proper  management,  for  the  physician 
to  appreciate  the  pathological  character  of  this  affection.  It  is  not  an 
effect  or  a  symptom  of  cerebral  congestion.  The  measures  of  treatment 
based  on  such  a  supposition  will  prove,  not  only  ineffectual,  but  injurious. 
It  is  not  an  effect  or  a  symptom  of  disease  of  the  heart.  Coexisting  dis- 
order of  the  heart's  action,  which  is  not  uncommon,  might  lead  to  the 
suspicion  of  such  a  pathological  connection.  It  proceeds  from  a  func- 
tional morbid  condition  of  the  brain,  and,  like  the  other  affections  included 
among  the  neuroses,  this,  with  our  present  knowledge,  is  all  that  is  to  be 
said  respecting  its  pathological  character. 

In  a  certain  proportion  of  cases,  the  attacks  appear  to  be  incident  to 
dyspepsia.  This  causation,  however,  is  certainly  not  as  constant  as  it  is 
regarded  by  Trousseau,  who  calls  the  affection  stomachal  vertigo  (vertigo 
a  stomacho  laeso).  Long-continued  overtasking  of  the  mental  faculties 
appears  to  give  rise  to  it  in  some  cases.  Among  the  cases  which  I  have 
noted  are  two  in  which  it  was  referable  to  the  cause  just  stated.  In  these 
two  cases,  the  persons  affected  were  distinguished  members  of  the  medical 
profession.  One  of  the  persons  referred  to  was  the  late  lamented  John 
Ware.  Some  ten  years  before  his  death,  for  several  months,  any  intel- 
lectual effort,  even  reading  a  book,  occasioned  an  attack  of  vertigo. 
Absence  from  professional  duties,  a  voyage  to  Europe,  and  life  in  the 
country,  effected  a  cure.  Of  the  cases  which  I  have  noted,  in  this  one 
only  did  either  appplexy  or  paralysis  occur  afterward ;  but,  in  the  case 
of  Dr.  Ware,  the  apoplectic  seizure  occurred  ten  years  after  recovery  from 
the  affection  under  consideration.  In  most  of  the  cases  the  patients  are 
still  living  and  well.  The  other  person  referred  to  was  the  late  Ama- 
riah  Brigham.  Many  years  before  his  death  he  was,  in  like  manner,  for 
several  months,  subject  to  attacks  of  vertigo,  which  were  especially  excited 
by  any  intellectual  effort.  He  died  of  dysentery. 

I  have  been  led  to  attribute  the  affection,  in  some  cases,  to  excessive 
venery.  The  immoderate  use  of  tobacco  appears  to  be  the  cause  in  some 
cases.  It  is  sometimes  incident  to  the  debility  which  remains  after  con- 
valescence from  a  severe  disease,  for  example,  tj^phoid  fever.  Cases  are 
observed  in  hospital  and  dispensary  practice,  and  in  some  of  these  cases 
the  affection  is  attributable  to  deprivations,  hardships  of  various  kinds, 
and  mental  anxiety. 

The  treatment  involves,  as  the  first  and  most  important  measure,  the 
removal  of  the  cause  or  causes.  As  already  stated,  measures  addressed 
to  cerebral  congestion,  viz.,  bloodletting,  counter-irritation,  purgation, 
and  reduced  diet  are  hurtful.  On  the  contrary,  tonic  remedies,  a  nutri- 
tious diet,  and  other  hygienic  means  of  invigorating  the  general  health, 
are  indicated.  The  practitioner  should  bear  in  mind  the  importance  of 
assuring  the  patient  positively  of  the  absence  of  all  danger.  This  assu- 
rance will  sometimes  do  much  toward  effecting  a  cure.  Generally  a  cure 
is  soon  effected,  but  in  some  cases  the  affection  continues  for  a  long  period. 
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CHAPTEE  VIII. 

Chorea.     Anomalous  Muscular  Movements.    Epilepsy. 

/CERTAIN  of  the  neuroses  are  characterized  by  disordered  muscular 
\J  movements.  Of  the  affections  embraced  in  this  group,  the  more  im- 
portant are,  chorea,  epilepsy,  hysteria,  tetanus,  and  rabies  or  hydrophobia. 
The  first  of  these  (chorea)  may  be  reckoned  among  the  affections  occur- 
ring especially  in  early  life,  and  is  treated  of  fully  in  works  devoted  to 
the  diseases  of  children.  Hysteria  very  rarely  affects  males,  and  belongs, 
therefore,  among  the  diseases  peculiar  to  females.  Tetanus,  in  the  great 
majority  of  cases,  is  a  traumatic  affection,  and,  as  such,  falls  within  the 
province  of  surgery.  A  brief  space  only  will  be  accorded  to  these  three 
affections  in  this  work.  As  regards  the  other  affections  named,  directing 
attention  chiefly  to  points  which  are  of  practical  importance,  they  will 
not  claim  very  extended  consideration. 

Chorea. 

The  affection  called  chorea,  chorea  sancti  Viti,  or  St.  Vitus's  dance,  is 
characterized  by  irregular  contractions  of  more  or  less  of  the  voluntary 
muscles,  giving  rise  to  movements  which  are  either  involuntary  or  not 
under  the  direction  of  the  will.  The  manifestations  of  the  affection  are 
usually  at  first  limited  to  a  portion  of  the  body,  to  one  of  the  upper  ex- 
tremities oftener  than  elsewhere,  and  sometimes  they  are  confined,  for  a 
time,  to  the  fingers  of  one  hand.  The  movements  increase  and  progres- 
sively extend  to  both  upper  extremities,  the  muscles  of  the  face,  and  fre- 
quently to  the  lower  extremities  and  to  the  trunk.  The  appearances  con- 
sist of  frequently  recurring  or  unceasing  movements  of  the  parts  affected, 
producing  in  the  face  varied  and  ludicrous  grimaces,  and  in  the  extremi- 
ties and  trunk  grotesque  contortions  and  fantastic  gesticulations. 

The  spectacle  afforded  by  the  manifestations  of  this  affection  is  comical, 
and  it  is  difficult  to  realize  that  it  is  not  a  performance  for  the  amusement 
of  observers.  The  condition,  however,  if  the  affection  be  severe,  is  truly 
distressing.  The  incessant  activity  of  the  muscles  induces  fatigue.  The 
patient  may  be  unable  to  perform  the  voluntary  acts  which  the  wants  of 
the  body  require.  He  is  completely  dependent  upon  others.  Speech 
may  be  impaired  or  lost.  Locomotion  may  be  impossible.  The  isolation 
is  sometimes  more  complete  than  in  cases  in  which  a  considerable  por- 
tion of  the  body  is  paralyzed  or  several  senses  abolished.  Want  of  ability 
to  direct  and  harmonize  voluntary  movements  is  a  feature  of  this  affec- 
tion. The  condition,  in  this  respect,  is  analogous  £0  that  in  profjrrxm'ri- 
locomotor  alaxia.  Acts  of  volition  give  rise  to  the  irregular  movements  ; 
but  movements,  to  a  greater  or  less  extent,  take  place  without  tin-  stimu- 
lus of  volition,  that  is,  they  are  involuntary.  In  the  latter  respect  chorea 
differs  from  locomotor  ataxia,  the  movements  in  ataxia  being  never  wholly 
involuntary.  The  movements  in  chorea  are  usually  suspended  during 
sleep,  but  they  sometimes  continue,  although  always  more  or  less  diniin- 
ishrd.  They  are  increased  generally  when  the  patient  is  conscious  of 
being  observed,  and  under  any  emotional  excitement.  The  movements 
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are  frequently  more  marked  on  one  side  of  the  body,  and  this  is  generally 
the  left  side.  They  are  sometimes  confined  to  this  side,  and  the  affection 
is  then  called  hemi-chorea.  The  choreic  manifestations  are  confined  to 
the  voluntary  muscles.  The  sphincters  are  rarely  affected ;  and  this  is 
true  of  the  muscles  concerned  in  respiration,  inclusive  of  the  laryngeal 
muscles,  as,  also,  those  of  the  pharynx. 

The  affection  is  not  accompanied  by  febrile  movement.  If  this  exist,  it 
is  due  to  an  intercurreiit  or  coexisting  affection.  The  appetite  is  usually 
more  or  less  impaired  and  the  bowels  are  constipated.  Anaemia  often  co- 
exists. Irritability  of  temper  is  a  notable  feature.  The  mental  faculties 
are  weakened.  The  grimaces  give  to  the  physiognomy  an  appearance  of 
idiocy,  and,  if  the  affection  become  chronic,  patients  fall  into  a  condition  of 
apparent  imbecility.  The  mind  fails,  in  these  cases,  from  the  deficiency 
of  exercise  of  the  mental  faculties.  If  the  speech  be  lost,  it  is  difficult  to 
estimate  the  amount  of  intelligence  which  is  preserved.  The  power  of 
the  affected  muscles  is  more  or  less  diminished,  and  this  impairment  of 
power,  or  incomplete  paralysis,  is  most  marked  on  the  side  most  affected 
with  the  chorea.  Anaesthesia  of  the  surface,  on  one  or  both  sides  of  the 
body,  is  sometimes  observed ;  oftener,  however,  there  is  hypera?sthesia 
which  is  especially  marked  in  the  tract  of  nerves.  Tenderness  along  the 
spinal  column  exists  in  a  large  proportion  of  cases.  There  is  an  exagge- 
rated susceptibility  to  reflex  excitations,  and  the  electrical  excitability, 
of  both  the  muscles  and  skin,  is  abnormally  increased.  Pressure  upon 
tender  points  over  nervous  trunks  excites  the  choreic  movements. 

Endocardial  murmurs  are  not  infrequently  found  in  cases  of  chorea. 
If  these  be  aortic  or  pulmonic,  accompanying  the  first  sound  of  the  heart, 
they  are  to  be  regarded  as  inorganic  or  anaemic  murmurs.  They  do  not 
constitute  evidence  of  endocarditis.  Nor  is  a  mitral  murmur,  in  this  affec- 
tion, evidence  of  endocarditis.  I  have  observed  a  mitral  systolic  murmur 
during  the  continuance  of  chorea,  and  the  disappearance  of  the  murmur 
after  recovery  from  the  chorea.  This  murmur  may  perhaps,  as  has  been 
conjectured,  depend  on  temporary  insufficiency  at  the  mitral  orifice  caused 
by  irregular  contractions  of  the  papillary  muscles. 

As  one  of  the  neuroses,  this  affection,  of  course,  has  no  anatomical 
characters.  In  cases  which  have  proved  fatal,  morbid  changes,  not  uni- 
form in  character  or  seat,  have  been  found  in  the  venous  centres.  Minute 
embolic  obstructions  in  the  corpus  striatum  have  been  observed  by  J. 
Hughlings  Jackson  and  Bastian  in  hemi-chorea.  It  seems  to  me  fair  to 
conclude  that  the  different  morbid  appearances  found  after  death  are 
either  coincidences,  or  developed  secondarily  as  effects  of  the  disease. 

The  causation  of  this  affection  is  obscure.  It  is  common  to  suspect  the 
presence  of  worms  in  the  alimentary  canal,  but  there  is  very  little  evi- 
dence showing  that  the  affection  ever  depends  on  worms.  In  some  cases 
the  exciting  cause  appears  to  be  a  fright.  It  has  been  observed  to  follow 
»  a  violent  fit  of  anger.  Numerous  observers  have  noticed  an  apparent 
connection  with  rheumatism,  and  a  French  writer,  M.  See,  has  been  led, 
by  extended  researches,  to  the  conclusion  that  the  affection  is  to  be  con- 
sidered as  essentially  rheumatic.1  Facts,  however,  do  not  warrant  this 
conclusion.  The  most  to  be  said  of  the  connection  with  rheumatism  is 
that  children  who  have  had  this  disease  are  apt  to  become  affected  with 
chorea.8  There  is  abundant  reason  to  believe  that  the  development  of  the 

1  Do  la  Choree,  etc.,  Mem.  de  1'Acad.  de  Med.,  1850,  and  Medico-Chir.  Review, 
Jan. 1852. 

2  For  a  series  of  nrticlesby  Dr.  Henri  Rojrer,  Physician  of  the  Children's  Hospi- 
tal of  Paris,  in  which  the  writer  deduces  from  a  collection  of  cases  the  conclusion 
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affection  is  favored  by  anaemia.  Occurring  sometimes  in  pregnancy,  the 
latter  is  to  be  considered  a  cause.  When  thus  occurring  it  has  been 
called  chorea  gravidorum. 

Chorea  occurs  especially  between  10  and  15  years  of  age.  It  rarely 
occurs  under  6  years  of  age.  It  may  occur  at  any  period  of  life.  Henri 
Roger  has  reported  a  case  occurring  in  a  female  aged  84  years.  Graves 
observed  a  well-marked  case  in  a  male  aged  72  j-ears.  Girls  are  more 
liable  to  it  than  boys,  the  ratio  being  as  three  to  one. 

The  duration  of  the  affection  varies  from  a  few  weeks  to  several  months. 
The  average  duration  is  from  two  to  three  months.  In  the  vast  majority 
of  cases  the  termination  is  in  recovery.  After  a  variable  duration,  the 
affection  tends  intrinsically  to  this  termination.  In  a  very  small  propor- 
tion of  cases  it  becomes  chronic,  and  is  incurable.  Life  may  be  destroyed 
by  intercurrent  affections,  which,  in  general,  do  not  suspend  the  choreic 
phenomena.  A  fatal  result  may  take  place  without  any  superadded  dis- 
ease, the  patient  being  worn  out  by  prolonged  irritation,  loss  of  sleep,  and 
inanition.  The  incessant  movements  sometimes  give  rise  to  contusions 
and  excoriations  which  may  lead  to  erysipelas  and  abscesses,  and  these 
may  contribute  to  a  fatal  result.  Occurring  in  pregnancy  it  is  apt  to  lead 
to  abortion  or  premature  delivery,  and,  hence,  is  not  without  danger.  Of 
thirty-one  cases  collected  by  Jaccoud  four  ended  fatally. 

Relapses  are  apt  to  occur.  Of  158  cases  analyzed  by  Se"e,  they  occurred 
in  37.  In  13  of  these  cases  the  affection  recurred  twice,  and  in  6  cases 
there  were  four  attacks.  The  relapses  occur  after  intervals  varying  from 
a  few  months  to  two  or  three  years.  Asa  rule,  the  relapsing  are  shorter 
than  the  primary  attacks. 

A  diversity  of  remedies  have  been  advocated  by  different  authors  as 
effecting  a  cure  of  this  disease.  In  general,  when  different  methods  of 
treatment  of  any  disease  are  found  to  be  successful,  it  is  a  fair  inference 
that  the  disease  ends  favorably  from  an  intrinsic  tendency.  This  is 
undoubtedly  true  of  chorea.  Of  the  diverse  remedies  indicated,  none 
can  be  relied  upon  for  promptly  arresting  the  course  of  the  disease,  and 
it  is  doubtful  if  any  exert  a  special  curative  agency.  It  by  no  means 
follows,  however,  that  much  benefit  may  not  be  derived  from  judicious 
treatment.  The  greater  part  of  the  remedies  are  doubtless  more  or  less 
useful,  and  the  physician  is  to  exercise  judgment  in  adapting  them, 
severally,  to  individual  cases,  and  in  employing  them  successively  in  the 
same  case. 

Rational  indications,  in  the  first  place,  are  to  be  sought  for  in  coex- 
isting disorders  or  morbid  conditions.  If  there  be  symptoms,  aside  from 
the  chorea,  pointing  to  rheumatism,  remedies  addressed  to  this  condition 
are  called  for.  Anaemia,  in  a  large  proportion  of  cases,  calls  for  appro- 
priate treatment.  Constipation,  if  present,  claims  attention.  Purgative 
remedies  are  among  those  advocated  as  efficacious  in  curing  the  disease. 

Of  remedies,  other  than  purgatives,  which  experience  has  shown  to  be 
useful,  the  more  important  are,  arsenic,  the  carbonate  and  prussiate  of 
iron,  zinc,  strychnia,  opium,  cannabis  Indica,  and  various  antispasmodics. 
Of  the  efficacy  of  arsenic  there  is  abundant  and  strong  testimony.  Fow- 
ler's solution  is  the  most  eligible  preparation.  Commencing  with  three 

that  there  exists  a  pathological  connection  between  chorea,  rheumatism,  and  endo- 
carditis, vide  Archives  Generalen  de  Medecine,  Janrier,  Frvrier,  Mars,  et  Avril, 
1868.  Dr.  John  \V.  ()•>;]  e.  of  London,  lias  reported  lf>  fatal  cases  of  chorea  with 
the  morbid  appcaranr.es  found  after  death,  in  the  British  and  Foreign  Medieo-fhi- 
rur.irifal  Review.  Jan.  18f>8.  In  ten  of  these  cases  fibrinous  deposit  or  granulations 
existed  upon  the  valves  or  some  portion  of  the  lining  membrane  of  the  heart. 
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or  four  drops  of  this  preparation,  three  times  daily,  the  doses  should  be 
gradually  increased  until  the  characteristic  effects  are  observed.  Of  the 
preparations  of  iron,  the  carbonate  and  prussiate  have  been  supposed  to 
exert  a  curative  effect  aside  from  their  usefulness  with  reference  to  coex- 
isting anaemia.  Of  the  preparations  of  zinc,  the  oxide  has  been  especially 
advocated  as  curative  in  this  affection.  Strychnia  is  advocated  especially 
by  Trousseau,  who  prefers  the  sulphate  dissolved  in  syrup.  He  com- 
mences the  treatment  with  a  very  small  dose,  viz.,  one  twenty-fifth  of  a 
grain  once  daily,  and  increases  the  dose  very  gradually.  Hammond 
gives  to  this  remedy  a  decided  preference  over  all  others.  Opium  is 
advocated  by  Trousseau  as  a  curative  remedy.  He  gives  it  in  a  full 
dose,  producing  slight  narcotism,  which  is  to  be  maintained  for  several 
days.  He  affirms  that  this  method  of  treatment  is  often  extraordinarily 
successful.1  To  the  efficacy  of  cannabis  Jndica,  testimony  is  borne  by 
Corrigan,  Walshe,  and  Prof.  D.  Humphreys  Storer,  of  Boston.  Cimi- 
cifuga,  in  some  parts  of  this  country,  has  been  a  popular  remedy  for 
chorea,  and  its  value  is  attested  by  numerous  eminent  physicians.  Of 
antispasmodic  remedies,  those  which  have  been  found  especially  useful 
are  valerian,  assafcetida,  and  camphor.  Keeping  the  patient  daily  under 
the  influence  of  chloroform  for  half  an  hour  or  more  has  been  found  ser- 
viceable. This  measure  is  hardly  to  be  advised  save  in  cases  in  which 
the  movements  are  unusually  violent  and  constant.  The  application  of 
ether  spray  to  the  spine,  for  four  or  five  minutes  at  a  time,  daily,  or  on 
every  alternate  day,  as  recommended  by  Dr.  Benj.  Richardson,  "has  been 
found  efficacious  by  Hammond,  Jaccoud,  and  others.  The  testimony 
respecting  the  usefulness  of  electricity  is  conflicting.  Benedikt  and 
Jaccoud  claim  signal  success  by  galvanization  of  the  spine.  Beard  and 
Rockwell  have  found  general  faradization  uniformly  successful.  The 
result  of  galvanization  of  the  spine  in  a  few  cases  was  unsatisfactory  in 
their  hands,  and  also  in  the  experience  of  Meyer.  Hammond  states  that 
he  has  used  both  the  primary  galvanic  and  induced  current  in  sixty 
cases,  and  that,  in  his  opinion,  they  are  inefficacious,  except  when 
paralysis  is  associated  with  the  chorea.  This  discrepancy  may  be,  per- 
haps, in  a  measure  explained  by  differences  as  regards  the  mode  of 
employing  both  the  direct  and  induced  current ;  and  also  by  differences 
as  regards  the  period  of  the  disease  when  the  treatment  was  entered  on, 
bearing  in  mind  that  this  disease  may  be  said  to  have  a  self-limited 
duration.  The  bromides  are  advised  by  Jaccoud,  Hammond,  and  others. 
In  my  experience  they  have  failed  to  meet  the  expectations  which  I  had 
been  led  to  form  of  their  usefulness  in  this  affection.  Prof.  A.t  Clark  has 
reported  a  case  of  unusual  severity,  the  affection  having  existed  for  four 
weeks,  in  which  whiskey  administered  in  intoxicating  doses  was  followed 
by  immediate  relief,  and  under  the  subsequent  use  of  tonics,  by  a  rapid 
recovery.2 

Hygienic  measures  are  certainly  not  less  important  than  remedies. 
Alimentation  as  nutritious  as  possible  is  desirable.  Daily  exposure,  and, 
if  practicable,  exercise  in  the  open  air,  are  highly  important.  The  cold 
sponge  bath  is  useful,  provided  it  be  not  dreaded  by  the  patient,  and  it 
be  followed  by  brisk  reaction ;  the  shower  bath,  with  the  same  provisions, 
is  admissible.  On  the  other  hand,  the  tepid  bath,  as  a  palliative  measure, 
is  sometimes  highly  useful.  In  the  Children's  Hospital  in  Paris  for  the 
last  20  year's  much  reliance  has  been  placed  on  gymnastic  exercises  for 

1  Vide  Trait^  de  Therapeutiqne,  etc.,  par  Trousseau  et  Pidoux,  Paris,  1854. 
*  American  Medical  Times,  August  2,  1862. 
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the  cure  of  chorea.  Of  course,  these  are  practicable  only  in  the  cases  in 
which  tin-  ability  to  co-ordinate  movements  by  the  will,  although  more 
or  less  impaired,  is  not  lost.  The  exercises  consist  of  systematic  move- 
ments performed  under  the  direction  of  assistants,  and  enlivened  by 
music.1  After  the  choreic  movements  have  ceased,  more  or  less  inability 
to  co-ordinate  movements,  together  with  muscular  weakness,  remains, 
and  these  effects  of  the  disease  are  to  be  removed  by  exercise.  The  power 
of  again  directing  the  muscles  is  to  be  acquired  as  hi  infancy,  but  it  is 
acquired  rapidly. 

Anomalous   Muscular   Movements.    Tremor  and  Local 

Spasms. 

Certain  abnormal  muscular  movements  are  considered,  incorrectly,  as 
denoting  varieties  of  chorea.  Persons,  sometimes,  without  motive  or 
purpose,  impelled  apparently  by  an  irresistible  impulse,  perform  extra- 
ordinary acts.  One  of  these  is  leaping  suddenly  and  violently,  and 
sometimes  jumping  upon  chairs  or  tables.  Such  movements  have  been 
considered  as  denoting  a  variety  called  chorea  saltatoria.  A  patient 
subject  to  epilepsy  was  brought  to  me  for  examination,  a  young  man 
aged  about  20,  who,  at  variable  intervals,  had  paroxysms  of  jumping 
vigorously  for  a  few  seconds.  He  declared  he  was  unable  to  avoid  these 
movements.  In  other  cases  there  is  a  propensity  to  run,  and  the  patient, 
unexpectedly,  when  walking,  rushes  forward  with  a  rapid  pace  for  several 
minutes.  These  movements  have  been  considered  as  denoting  another 
variety,  called  chorea  festinans  vel  procursiva.  Rotating  and  vibrating 
movements  are  performed  in  other  cases.  Moving  the  head  and  body 
alternately  backward  and  forward,  constituting  what  has  been  called 
Salaam  convulsions,  belongs  in  the  same  category. 

These  movements,  although  abnormal,  are  systematic  and  regular,  and 
proceed  altogether  from  the  action  of  the  will.  They  denote  a  species 
of  mental  aberration.  They  are  manifestations  of  a  delirious  volition, 
resembling  in  this  respect  certain  of  the  convulsive  movements  in  hys- 
teria. They  are  sometimes  connected  with  cerebral  disease,  but  in  most 
cases  they  are  purely  functional.  In  some  cases  it  is  undoubtedly  true 
that  patients  are  unable  to  resist  the  impulse  which  impels  to  the  abnormal 
acts,  but  a  morbid  propensity  to  excite  wonder  and  interest  doubtless 
enters  into  the  rationale  in  some  cases. 

The  treatment  embraces  remedies  and  hygienic  measures  to  invigorate 
the  nervous  system,  together  with  efforts  to  overcome  by  the  will  the 
propensity  which  gives  rise  to  the  abnormal  movements. 

Sudden,  brief  movements,  directed  by  a  delirious  volition,  belong  among 
the  multiform  epileptoid  attacks,  and  will  presently  be  referred  to  in  that 
connection. 

Allied  to  the  cases  just  referred  to  are  those  in  which  twitching  of  cer- 
tain parts  becomes  habitual.  Thus  some  persons  acquire  the  habit  of 
jerking  the  head,  raising  the  shoulders,  or  making  other  motions,  especi- 
ally under  mental  excitement.  In  many,  if  not  most,  of  these  cases,  the 
habit  may  be  overcome  by  persevering  efforts  before  it  becomes  confirmed. 
Convulsive  movements  of  certain  of  the  muscles  of  the  face,  producing 
sometimes  notable  grimaces,  may  be  involuntary,  and  are  closely  allied  to 
chorea.  These  are  apt  to  become  confirmed  and  irremediable.  Spasm  of 

1  For  details  concerning  jrymnastio  exorcises,  ride  papers  l>y  M.  See,  and  by  M. 
Rlachc  in  Memoirs  de  1'Acad.  de  Medeeine,  Paris,  1855.  For  a  summary  of  these 
details,  tide  Meigs  on  Diseases  of  Children. 


7-16  ANOMALOUS    MUSCULAR    MOVEMENTS. 

the  eyelids  is  called  blepharospasmus.  When  the  angles  of  the  mouth 
are  raised,  the  peculiar  expression  is  significantly  styled  risus  caninura,  or 
the  sardonic  grin.  The  convulsive  movements  or  spawns  of  the  muscles 
of  the  face,  called  by  Romberg  mimic  or  histrionic,  may  be  either  clonic 
or  tonic.  They  are  oftenest  the  former.  The  involuntary  grimaces  which 
are  sometimes  produced,  occasion  for  the  patient  much  mortification.  The 
clonic  spasms  come  on  in  paroxysms  which  generally  last  but  an  instant. 
They  are  apt  to  occur  especially  under  mental  excitement.  Sometimes 
they  interfere  with  mastication  and  articulation.  They  are  almost  always 
unilateral,  and  they  may  be  arrested  by  pressure  on  the  facial  nerve.  In- 
voluntary or  spasmodic  movements  of  the  head,  with  or  without  grimaces, 
characterize  some  cases.  In  a  case  at  Bellevue  Hospital,  there  was  vio- 
lent jerking  of  the  head  from  side  to  side  at  intervals  of  a  few  seconds, 
and  with  these  there  were  rapid  lateral  oscillations  of  the  eyeballs.  Aside 
from  these  symptoms,  there  was  no  evidence  of  cerebral  disease.  They 
followed  a  debauch.  The  patient  soon  left  the  hospital,  the  movement 
continuing.  In  another  case,  the  patient  moved  the  head  spasmodically 
to  the  left  side  at  short  intervals,  with  some  contraction  of  the  facial  mus- 
cles on  that  side.  Notable  improvement,  in  this  case,  took  place  under 
the  use  of  the  bromide  of  potassium. 

A  spasmodic  affection  of  the  muscles  engaged  in  the  act  of  writing  has 
been  called  chorea  scriptorum,  or  writer's  cramp.  Whenever  the  act  of 
writing  is  attempted  by  one  laboring  under  this  affection,  the  flexor  mus- 
cles especially,  but  sometimes  the  extensors  of  the  thumb  and  fingers, 
either  become  rigidly  contracted  or  contract  irregularly,  and  guidance  of 
the  pen  is  impossible.  The  affection  proceeds  from  undue  exercise  of  the 
affected  muscles  in  writing.  Timely  and  entire  rest  of  the  affected  mus- 
cles may  effect  a  cure.  When  the  affection  becomes  confirmed,  it  con- 
tinues permanently  and  is  irremediable.  Mechanical  appliances  sometimes 
succeed  in  measurably  overcoming  this  difficulty.  It  is  a  curious  fact 
that  all  other  acts  may  be  performed  by  the  fingers  and  hand  without  any 
abnormal  movements  being  excited. 

Persons  who  employ  certain  muscles  constantly  in  other  acts  than 
writing  are  sometimes  similarly  affected.  Thus,  pianists  are  no  longer 
able  to  play,  printers  cannot  compose,  tailors  and  seamstresses  lose  the 
power  of  guiding  the  needle,  and  turners  are  unable  to  move  the  lathe 
with  the  foot,  other  movements,  calling  into  exercise  the  same  muscles, 
being  performed  without  difficulty. 

Painful  contraction  of  muscles,  irrespective  of  affections  of  which  this 
is  a  symptom,  such  as  tetanus,  epidemic  cholera,  etc.,  and  not  produced 
by  any  obvious  cause,  is  known  as  cramp.  Some  persons  are  liable  to 
suffer  much  from  cramp  of  the  muscles  of  the  legs  or  feet,  occurring  espe- 
cially at  night.  A  method  of  treatment  proposed  by  Dr.  Bardsley,  of 
Manchester,  England,  is  said  to  be  generally  successful.  This  consists 
of  sleeping  on  an  inclined  plane — the  bed  being  twelve  inches  higher  at 
the  head  than  at  the  feet. 

Under  the  name  essential  or  idopathic  spasm  of  the  muscles  of  the  ex- 
tremities (contracture  essentielle  ou  idiopathique  des  extremites),  French 
writers  describe  an  affection  characterized  by  tonic  contraction  occurring 
with  either  intermissions  or  marked  exacerbations.  .It  occurs  especially 
in  young  subjects  between  the  age  of  17  and  25,  and  in  children  from  one 
to  three  years  of  age.  Females  are  subject  to  it  more  than  males.  The 
puerperal  state  and  lactation  predispose  to  it.  It  is  observed  as  a  sequel 
of  certain  diseases,  such  as  the  continued  or  eruptive  fevers,  articular 
rheumatism,  and  cholera.  In  children  it  appears  to  be  connected  with 
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dent  ition,  intestinal  worms,  and  gastric  disorders.  The  spasm  or  cramp 
affects  lirst  the  muscles  of  the  upper  extremities,  and  especially  the  flexors 
of  the  forearm.  It  extends  generally  to  the  lower  extremities,  and  here 
tin-  extensors  are  the  muscles  most  apt  to  be  affected.  The  hand  is  often 
firmly  closed,  the  fingers  concealing  the  thumb  which  is  in  close  apposi- 
tion to  the  palm,  and  the  flexion  may  embrace  both  the  phalanges  and  the 
metacarpal  bones ;  or,  more  rarely,  the  fingers  are  separated  and  partially 
flexed  so  as  to  give  rise  to  the  claw-like  appearance.  Sometimes  the  posi- 
tion of  the  fingers  is  like  that  in  the  act  of  writing.  Exceptionally,  the 
extensors  of  the  wrist  are  affected.  The  contractions  are  powerful. 
Generally  they  are  bilateral,  but  they  are  sometimes  confined  to  one  side. 
In  some  cases  the  spasm  extends  to  the  muscles  of  the  arm,  shoulder, 
thigh,  trunk,  and  neck,  together  with  those  of  the  jaws.  In  these  cases 
the  affection  simulates  tetanus.  It  has  been  called  intermittent  tetanus. 
In  tetanus  the  trismus  is  primary  as  regards  the  muscles  affected,  whereas, 
in  this  affection,  it  is  secondary.  Moreover,  in  this  affection,  the  associ- 
ated symptoms  denoting  gravity  of  disease  are  wanting.  The  intermis- 
sions sometimes  observe  the  laws  of  periodicity  governing  the  different 
types  of  intermittent  fever.  The  affection  belongs  among  the  neuroses, 
that  is,  it  is  a  functional  affection,  the  duration  varying  generally  from 
one  to  three  weeks.  Relapses  are  apt  to  occur.  The  spasm  sometimes 
leads  to  paralysis  of  the  muscles  which  are  affected.  The  affection  tends 
to  a  favorable  termination.  Cases,  however,  have  been  observed  in  which 
a  fatal  result  has  been  due  to  paralysis,  following  spasm,  of  the  muscles 
concerned  in  respiration,  and  to  spasm  of  the  glottis.  The  indications 
for  treatment  relate  to  the  pathological  conditions  with  which  it  is  associ- 
ated. Quinia  in  full  doses  is  indicated,  if  the  affection  be  intermittent.. 
Belladonna,  opium,  or  the  hypodermic  injection  of  morphia  may  be  re- 
sorted to  for  palliation  of  the  pain  and  spasm. 

Tremor  of  certain  parts,  caused  by  alternate  contraction  and  relaxation 
of  muscles  in  rapid  succession,  is  a  symptom  of  certain  lesions  of  the  ner- 
vous centres,  especially  of  multiple  or  disseminated  sclerosis  of  the  brain 
and  spinal  cord.  It  is  not  infrequently  incident  to  advanced  age;  and  it 
is  then  observed  especialty  in  the  upper  extremities,  but,  in  some  cases, 
constant  lateral  motions  of  the  head  take  place  during  waking  hours,  and 
they  do  not  always  cease  during  sleep.  The  senile  trembling,  as  it  is 
called,  is  irremediable.  It  involves  degenerative  changes  at  the  nervous 
centres.  Tremulousness,  especially  of  the  hands,  occurs  in  early  and 
middle  life,  as  a  result  of  the  abuse  of  alcohol,  the  habitual  use  of  opium, 
sexual  excesses,  and  other  causes  which  tend  to  depress  or  disorder  the 
nervous  system.  Under  these  circumstances  it  may  be  purely  functional. 
The  trembling  sometimes  extends  to  the  lower  extremities  and  to  the 
trunk.  Paralysis  agitans,  or  shaking  pasly,  is  a  name  used  to  denote  this 
affection.  The  affection,  however,  does  not  necessarily  involve  more  dimi- 
nution of  muscular  power  than  is  incident  to  the  general  debility  which 
may  exist.  I  have  met  with  several  cases  of  unilateral  tremulousness, 
that  is,  confined  to  the  upper  and  lower  extremity  of  one  side.  In  the 
cases  which  I  have  seen,  the  muscular  power  of  the  limbs  affected  was  not 
much  diminished,  and  the  general  health  was  good.  In  one  of  these  cases 
the  tremulousness  was  diminished  by  bandaging  the  limbs,  and  by  apply- 
ing to  them  the  tincture  of  aconite,  small  doses  of  strychnine  being  also 
given. 

The  treatment  of  muscular  tremulousness  consists  in  removing,  if  prac- 
tiraMe,  tin-  cause  or  causes,  and  employing  tonic  remedies  in  conjunction 
with  invigorating  hygienic  measures.  Hammond  advises  strychnia  and 
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phosphorus,  together  with  galvanization  of  the  spine.  The  latter  is  ad- 
vised by  Remak,  Reynolds,  and  Benedikt. 

Mercurial  tremor  denotes  trembling  movements  of  the  limbs,  the 
muscles  of  the  face,  the  tongue,  and  sometimes  the  trunk,  due  to  poisoning 
by  mercury.  The  tremor  occurs  especially  when  the  patient  makes  volun- 
tary movements  ;  in  this  respect  it  is  analogous  to  chorea.  This  affec- 
tion, formerly  not  infrequent,  of  late  years  is  rarely  seen,  in  consequence 
of  improvements  in  mechanical  processes  involving  the  use  of  mercury, 
and  the  better  observance  of  precautionary  measures.  The  inhalation  of 
vaporized  mercury  is  most  apt  to  give  rise  to  it,  but  it  has  been  produced 
by  the  use  of  mercury  as  a  medicine  and  by  mercurial  inunctions.  In  the 
only  case  which  has  fallen  under  my  observation,  the  gums  were  swollen, 
reddened,  and  spongy,  and  the  teeth  had  been  loosened.  These  appear- 
ances, together  with  other  symptoms  of  the  mercurial  cachexia,  and,  gene- 
rally, knowledge  of  the  fact  of  exposure  to  mercurial  poisoning  as  incident 
to  the  occupation  of  the  patient,  will  lead  to  the  diagnosis. 

Recovery  may  be  expected,  provided  the  continued  introduction  of 
mercury  into  the  system  be  prevented,  under  the  use  of  tonic  remedies 
with  an  invigorating  regimen.  The  iodide  of  potassium  is  supposed  to 
effect  the  elimination  of  mercury  from  the  body. 

My  colleague,  Prof.  Hammond,  has  described  a  curious  affection,  which 
properly  comes  under  the  head  of  anomalous  movements,  characterized 
by  an  inability  to  retain  the  fingers  and  toes  in  any  position  in  which  they 
may  be  placed,  and  by  their  continual  motion.  He  proposes  to  call  this 
affection  athetosis  (AOtto^  without  fixed  position).  He  has  observed  two 
cases.  In  both  the  patients  had  at  first  epileptic  paroxysms  ;  and  in  both 
there  were  head  symptoms,  with  tremulousness  of  the  tongue,  numbness 
on  the  affected  side,  and  pains  in  the  spasmodically  affected  muscles,  para- 
lysis not  existing  in  either  case.  It  remains  to  determine  the  nature  and 
seat  of  lesions  in  this  affection,  or  its  functional  character. 

Epilepsy. 

The  affection  now  to  be  considered,  which  has  heretofore  received  vari- 
ous names,  is  universally  known,  at  the  present  time,  as  epilepsy,  a  term 
signifying  a  sudden  seizure.  It  is  a  paroxysmal  affection,  the  paroxysms 
being  characterized  by  complete  loss  of  consciousness,  with  convulsive 
movements,  the  latter  being  both  tonic  ancl  clonic,  and  affecting  more  or 
less  of  the  voluntary  muscular  system.  Convulsions  analogous  to  those  of 
epilepsy  are  symptomatic  of  certain  affections,  especially  those  involving 
uraemia,  and  they  are  sometimes  incident  to  injuries  of  the  head.  These 
are  called  epileptiform  convulsions.  Epilepsy,  as  one  of  the  neuroses,  is 
a  functional  affection,  that  is,  not  necessarily  connected  with  either  in- 
flammation or  any  appreciable  lesions.  Related  to  the  affection,  some- 
times preceding  its  development,  and  sometimes  occurring  in  persons 
affected  with  the  ordinary  form  of  epilepsy,  are  attacks  in  which  the  con- 
vulsive movements  are  either  slight  and  limited,  or  altogether  wanting. 
This  mild  form  of  seizure,  important  especially  from  its  relationship  to 
fully  developed  epilepsy,  is  called,  by  French  writers,  epileptic  vertigo,  a 
name  which  hardly  expresses  its  character.  I  know  of  no  better  designa- 
tion than  to  call  these  attacks  epileptoid.  The  symptoms  which  belong 
to  ordinary  epileptic  paroxysms  first  claim  consideration. 

In  the  majority  of  cases,  a  paroxysm  occurs  without  any  premonition. 
The  loss  of  consciousness  is  as  sudden  as  if  produced  by  a  stunning  blow 
upon  the  head.  The  person  falls,  and,  hence,  the  affection  has  been  popu- 
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Inrly  known  as  the  "falling  sickness."  In  a  minoritj'  of  cases,  there  is  a 
brief  warning  of  the  approaching  fit.  Generally  the  premonition  consists 
in  a  sensation  which  the  patient  is  unable  to  describe.  The  sense  of  a  "  cold 
vapor"  emanating  ffom  some  part  of  the  body  and  mounting  to  the  head, 
has  been  called  the  aura  epileptica.  This  sensation  was  first  described  by 
(Jalen,  and,  as  remarked  by  Herpin,  "the  commentators  of  Galen  and 
those  who  copied  from  them  handed  down  the  phrase,  until  the  existence 
of  an  aura  seemed  to  be  accepted  as  an  ascertained  fact."  It  is  a  tradi- 
tional error  to  consider  such  a  sensation  as  a  frequent  warning  of  an  epi- 
leptic paroxysm,  and  it  is  certainly  extremely  rare  for  the  patient  to  ex- 
perience any  sensation  emanating  from  a  particular  part  of  the  body.  The 
onset  of  the  paroxysm  is  generally  marked  by  a  loud,  short,  and  piercing 
shriek  or  cry,  .which,  from  its  intensity  and  unnatural  character,  is  some- 
times truly  terrific.  The  face,  at  the  time  of  the  seizure,  becomes  notably 
pale.  The  direction  in  which  the  fall  takes  place  is  almost  always  forward 
on  the  face.  The  face  is  not  infrequently  wounded  or  bruised  by  the  force 
of  the  fall,  and  severe  burns  are  sometimes  caused  by  falling  upon  heated 
stoves  or  into  the  fire.  The  convulsive  movements  at  once  begin.  These 
are  at  first  tonic,  that  is,  the  muscles  are  forcibly  contracted,  and  the  con- 
traction persists  for  several  seconds.  The  muscles  of  the  face,  neck,  arms, 
forearms,  the  lower  extremities,  the  abdomen  and  chest,  are  frequently 
involved,  and  present  a  tetanic  rigidity.  In  most  cases  the  muscles  of 
one  side  of  the  body  are  more  affected  than  those  of  the  other  side,  and 
sometimes,  although  very  rarely,  the  convulsions  are  limited  to  one  side. 
The  tonic  convulsions  last  for  a  period  varying  from  a  few  seconds  to 
half  a  minute  or  somewhat  more.  The  convulsions  then  become  clonic, 
that  is,  the  muscles  present  forcible  contractions  and  relaxations  in  rapid 
succession.  The  face  is  hideously  distorted,  the  head  is  moved  upon  the 
trunk,  the  upper  and  lower  limbs  and  the  body  jerk  with  violence.  The 
tongue  is  sometimes  caught  between  the  teeth  and  wounded  by  the  tonic 
contraction  of  the  muscles  of  the  lower  jaw.  This  more  frequently  hap- 
pens during  the  clonic  convulsions.  Respiration  is  nearly  suspended  by 
the  tonic,  and  is  irregular  and  difficult  during  the  clonic  convulsions.  A 
quackling  noise  accompanies  the  respiratory  acts.  The  face  during  the 
convulsions  becomes  deeply  congested  and  livid.  Convulsive  masticatory 
movements  are  accompanied  by  the  ejection  of  foamy  saliva,  frequently 
commingled  with  blood  from  the  wounded  tongue,  or  from  a  portion  of 
the  cheek  being  caught  between  the  teeth.  The  violent  clonic  convulsions 
continue  for  a  period  varying  from  half  a  minute  to  three  minutes.  The 
period  to  the  observer  seems  to  be  much  longer,  but,  if  observed  by  the 
watch,  it  is  rarely  found  to  exceed  three  minutes.  The  convulsive  move- 
ments now  become  less  rapid  and  violent,  the  embarrassment  of  respira- 
tion diminishes,  the  patient  fetches  a  deep  sigh,  and  the  paroxysm,  so  far 
as  the  convulsions  are  concerned,  is  ended.  The  paroxysms,  in  different 
cases  and  different  paroxysms  in  the  same  case,  differ  much  as  regards  the 
violence  of  the  convulsive  movements,  and  the  extent  of  the  muscular 
system  involved.  The  convulsions  are  sometimes  especially  marked  in  the 
face  and  upper  extremities,  and  they  may  be  limited  to  these  parts.  Par- 
oxysms differ  also  as  regards  duration.  The  violence  of  the  convulsive 
movements  of  the  muscles  of  the  shoulder  is  sometimes  sufficient  to  pro- 
duce luxation  of  the  humerus.  A  case  in  which  this  repeatedly  occurred 
has  fallen  under  my  observation.  During  the  convulsions  the  urine  and 
feces  are  somet.'mes  expelled,  and  an  emission  of  semen  may  take  place. 
The  pupils,  during  the  paroxysm,  are  dilated  and  do  not  contract  on  ex- 
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posure  to  a  bright  light.  The  eyelids,  however,  close  when  the  conjunc- 
tiva is  touched,  showing  the  preservation  of  the  reflex  junction. 

After  the  convulsions  have  ceased,  consciousness  may  be  speedily  re- 
gained, and  the  patient  only  experiences  a  sense  of  fatigue,  with,  usually, 
a  disposition  to  sleep.  But  in  most  cases  the  state  of  coma  continues  for 
a  variable  period.  Frequently  the  respiration  for  some  time  is  stertorous, 
and  the  lips  are  puffed  out  with  expiration.  The  patient  remains  in  this 
state  for  a  few  minutes,  or  for  half  an  hour ;  the  pupils  are  still  dilated  and 
do  not  contract  on  exposure  to  light,  and  he  cannot  be  roused  from  the  coma- 
tose state.  Gradually  he  emerges  from  this  state,  opens  his  eyes,  appears 
confused,  and  some  time  elapses  before  he  is  able  to  appreciate  his  situa- 
tion and  reply  to  questions.  If  he  attempt  at  once  to  walk,  he  reels  like  a 
person  intoxicated.  Occasionally  the  patient  passes  from  the  apoplectiform 
state  into  one  of  delirium.  He  talks  incoherently,  manifests  hallucinations, 
and  sometimes  the  delirium  assumes  the  form  of  mania  during  which  he 
may  be  dangerous  to  himself  or  others.  After  recovery  of  the  mental  fac- 
ulties, there  is  complete  inability  to  recall  anything  which  has  transpired 
during  the  paroxysm. 

The  paroxysms  recur  after  intervals  which  are  extremely  variable  in 
different  cases.  The  intervals  may  extend  over  many  months  or  years. 
On  the  other  hand,  they  recur,  in  some  cases,  daily  and  even  many  times 
daily.  When  a  paroxysm  has  once  occurred,  other  paroxysms  are  almost 
sure  to  follow  sooner  or  later.  In  most  cases  the  paroxysms  at  first  are 
more  widely  separated  than  after  they  have  repeatedly  recurred ;  they  be- 
come, as  a  rule,  more  and  more  frequent  until  the  affection  is  confirmed. 
In  some  cases  the  recurrence  is  periodical.  In  females  sometimes  parox- 
ysms occur  regularly  at  the  menstrual  period.  Periodicity,  however,  is 
not  the  rule,  the  intervals  generally  varying  considerably  in  the  same 
case  ;  but  in  certain  cases  of  confirmed  epilepsy,  about  the  same  number 
of  paroxysms  take  place  in  successive  periods  of  a  quarter,  a  half,  or  the 
whole  of  a  year.  Exceptionably,  the  recurrence  of  the  paroxysms  be- 
comes less  frequent  after  a  time,  and  a  patient  who,  for  several  years,  has 
been  subject  to  paroxysms  after  short  intervals,  may  afterward  have  long 
intermissions.  Occasionally,  having  recurred  more  or  less  frequently  for 
months  or  years,  they  cease  altogether  for  a  considerable  period,  and  then 
return  with  not  less,  and  perhaps  greater,  frequency  than  before. 

In  some  cases  paroxysms  occur  in  rapid  succession  during  a  day  or  dur- 
ing several  successive  days.  As  many  as  one  hundred  and  even  a  larger 
number  of  paroxysms  have  been  known  to  occur  during  twenty -four  hours. 
In  a  case  which  came  under  my  observation  at  Blackwell's  Island  Hos- 
pital, paroxj'sms  took  place  at  intervals  of  a  few  moments  for  fourteen 
consecutive  days.  The  patient  recovered,  and  the  paroxysms  did  not 
again  recur  for  several  months.  When  a  series  of  paroxysms  thus  occur, 
the  mind  is  notably  impaired  for  a  time ;  the  patient  is  childish  and  per- 
haps idiotic  for  several  days,  but  gradually  recovers  the  habitual  state  of 
the  mental  faculties.  Hemiplegia  occasionally  follows  a  series  of  parox- 
syms.  This  occurred  in  the  case  just  referred  to.  The  paralysis,  in  such 
cases,  is  usually  of  brief  duration. 

Epileptic  paroxysms  occcur  at  all  hours  of  the  day  or  night.  They  are 
apt  to  occur  during  the  night.  In  some  cases,  for  a  greater  or  less  period, 
they  occur  only  at  night.  In  these  cases  the  affection  may  have  existed 
long  before  its  existence  is  ascertained.  I  have  known  a  case  in  which, 
the  paroxysms  never  occurring  in  the  daytime,  the  existence  of  the  affec- 
tion was  for  a  long  period  concealed  from  the  patient.  It  is  a  curious 
fact  that  the  paroxysms  are  usually  suspended  during  the  course  of  an 
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acute  disease.  A  patient,  for  example,  subject  to  daily  paroxysms,  be- 
came affected  with  tj^phoid  fever.  During  the  career  of  the  fever  no 
paroxysms  occurred,  and  among  the  events  denoting  convalescence  was 
the  return  of  the  epilepsy. 

Of  the  essential  pathological  condition  in  epilepsy  we  have  no  positive 
knowledge.  This  affection  is  not  to  be  excepted  in  the  statement  that  our 
present  knowledge  of  the  functions  of  the  nervous  system  warrants  only 
conjectures  with  respect  to  the  nature  of  the  morbid  perversions  which 
constitute  the  neuroses.  Paroxysms,  in  all  respects  like  those  of  epilepsy, 
are,  in  some  cases,  connected  with,  and  doubtless  in  some  way  dependent 
upon,  certain  intra-cranial  lesions,  such  as  tumors  of  various  kinds,  syphi- 
litic and  other  lesions,  meningitis,  and  they  sometimes  follow  fracture 
with  depression  of  the  skull.  It  is  fair  to  infer  that,  in  these  cases,  the 
various  lesions  simply  stand  in  a  causative  relation  to  the  unknown  patho- 
logical condition  giving  rise  to  the  paroxysms.  The  researches  of  Schroe- 
der  Yan  der  Kolk  show  the  existence,  after  death,  of  induration  of  the 
medulla  oblongata  from  exudation  in  some  cases,  and  softening  from  fatty 
degeneration  in  other  cases,  with  enlargement  of  the  capillary  vessels. 
These  changes,  however,  are  to  be  considered  as  effects  of  the  disturbance 
of  the  circulation  incident  to  the  paroxysms,  and  it  is  difficult  to  say  how 
much  pathological  importance  belongs  to  them.  An  interesting  fact  with 
respect  to  the  enlargement  of  the  vessels  is  pointed  out  by  the  author 
just  named.  In  epileptics  who  bite  their  tongues  in  the  paroxysms,  the 
capillary  vessels  are  enlarged  in  the  course  of  the  hypoglossus  nerve, 
and  in  those  who  never  or  very  rarely  bite  their  tongues,  the  enlargement 
of  the  vessels  is  in  the  course  of  the  vagus.1 

The  functional  condition  which  constitutes  epilepsy  can  only  be  said  to 
exist  at  the  time  when  the  paroxysms  occur.  It  may  be  presumed  that 
this  condition  is  essentially  the  same  when  similar  paroxysms  are  symp- 
tomatic of  cerebral  lesions,  or  when  they  occur  in  the  course  of  other 
affections,  for  example,  urasmia,  as  when  epilepsy  is  an  idiopathic  affection. 
The  agencies  producing  this  condition  are  supposed  to  be,  in  some  cases, 
seated  at  the  centre  of  the  cerebro-spinal  nervous  system,  and  the  affection 
has  then  been  distinguished  as  "  centric ;"  in  other  cases  the  condition  is 
supposed  to  be  due  to  morbid  influences  transmitted  to  the  centre  of  this 
system  from  some  part  of  the  body,  and  the  affection  has  then  been  called 
"  excentric,"  or  "  centripetal."  With  regard  to  these  points,  however,  we 
have  no  positive  knowledge.  Without  entering  into  any  discussion  of 
the  pathology  of  the  affection,  the  author  will  simply  state  that  the  humoral 
doctrine,  as  enunciated  by  Todd  and  some  others,  seems  to  him  to  be 
rendered  probable  by  analogical  reasoning.  Todd  attributed  the  affection 
to  an  abnormal  development  of  nervous  force  which  manifests  itself  in 
the  epileptic  paroxysm,  as  a  Leyden  jar,  when  charged  with  electricity  to 
a  certain  state  of  tension,  gets  rid  of  the  disturbance  by  the  disruptive 
discharge.  This  undue  nervous  force  he  attributes  to  the  accumulation 
of  some  material  in  the  blood  which,  acting  on  the  brain  as  a  poison,  ex- 
cites the  "disruptive  discharge,"  leaving  the  nervous  system  free  from 
disturbance  until  a  fresh  accumulation  excites  a  new  paroxysm.  The 
following  facts  are  cited  by  Todd  as  supporting  this  humoral  doctrine  of 
epilepsy:  1.  The  influence  of  certain  toxic  agents  in  producing  artificial 
epilepsy.  2.  The  frequent  connection  between  epileptic  convulsions  and 
imperfect  eliminatory  action  of  the  kidneys.  3.  The  correspondence  be- 

1  On  the  Minute  Structure  and  Functions  of  the  Spinal  Cord  and  Medulla  Oblon- 
gata. Publications  of  the  New  Sydenham  Society,  London,  vol.  iv.,  1859. 
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tween  the  paroxysmal  character  of  epilepsy  and  that  of  other  diseases 
confessedly  humoral,  such  as  ague  and  gout.  4.  The  fact  that  the  intro- 
duction of  certain  animal  poisons  (as  those  of  the  exanthemata  or  of 
typhus)  into  the  system  may  produce  epileptic  convulsions.  Aside  from 
the  humoral  doctrine  just  stated,  an  explanation  with  which  many  are 
satisfied  refers  the  paroxysms  to  irritation  of  the  medulla  oblongata,  ex- 
tending to  the  brain,  the  irritation  being  either  developed  within  the 
medulla  or  communicating  through  afferent  nerves.  Some  have  supposed 
that  the  paroxysms  are  attributable  to  an  active  congestion  of  the  me- 
dulla; on  the  other  hand,  the  paroxysms  have  been  considered  as  arising 
from  anaemia  of  this  part,  caused  by  spasm  of  the  muscular  fibres  of  the 
vessels.  The  marked  pallor  of  the  face  which  is  a  striking  feature  of  the 
onset  of  the  paroxysm,  and  the  brief  duration  of  the  paroxysm,  favor 
the  hypothesis  of  a  morbid  influence  exerted  through  the  vaso-motor 
nerves  and  producing  spasm  of  the  vessels.  Assuming  this  to  be  a 
correct  interpretation  of  the  phenomena,  there  must  be,  of  course,  a  mor- 
bid agency  underlying  the  influence  transmitted  to  the  vaso-motor  nerves. 
This  prior  agency,  as  it  seems  to  me  most  reasonable  to  suppose,  is  toxi- 
cal  in  character.  Judging  from  the  anatomical  relations  of  the  medulla 
oblongata,  and  from  what  is  known  of  its  pathological  relations,  the  mor- 
bid condition  giving  rise  to  the  bilateral  convulsions  is  seated  in  that 
part  of  the  central  nervous  system.  The  coma,  however,  which  accom- 
panies the  paroxysms,  denotes  a  morbid  condition  of  the  cerebrum. 

The  causes  of  epilepsy  are  not  equally  operative  at  all  periods  of  life. 
Of  995  cases  analyzed  with  reference  to  the  age  when  the  affection  was 
developed,  by  Moreau,  in  87  it  existed  at  birth,  it  was  developed  in  in- 
fancy in  25  cases,  from  2  to  10  years  in  281  cases,  from  10  to  20  years  in 
364  cases,  from  20  to  30  years  in  111  cases,  from  30  to  40  years  in  59 
cases,  from  40  to  50  years  in  51  cases,  from  50  to  60  years  in  13  cases, 
and  from  60  to  70  years  in  4  cases.1  The  period,  according  to  these 
statistics,  most  favorable  for  the  development  of  the  affection  is  from  10 
to  20  years,  and  next  to  this  period  it  occurs  most  frequently  from  2  to 
14  years,  and  next  from  20  to  30  years.  As  regards  sex,  statistics  show 
that,  prior  to  10  years  of  age,  each  sex  is  about  equally  represented,  but 
after  14  years  the  number  of  cases  in  females  predominates.  Hereditary 
predisposition,  if  the  question  be  limited  to  epilepsy,  is  not  established 
by  statistical  data,  but  facts  go  to  show  that  the  progenitors  of  epileptics 
in  a  large  number  of  cases  have  been  subject  to  affections  of  the  nervous 
system. 

Of  particular  causes,  when  the  affection  is  idiopathic,  little  is  positively 
known.  It  is  certain  that  intemperance,  as  regards  the  use  of  alcohol, 
may  give  rise  to  it.  Epileptic  paroxysms  occur  not  infrequently  in 
drunkards,  and  cease  to  recur  in  cases  in  which  reformation  of  intemperate 
habits  is  effected.  It  is  one  of  the  occasional  effects  of  lead-poisoning. 
Venereal  excesses,  and  especially  habits  of  masturbation,  have  been  sup- 
posed to  be  not  infrequent  causes.  The  supposition  is  highly  probable, 
but  an  accumulation  of  facts  establishing  this  causative  connection  is 
desirable.  A  female  patient,  23  years  of  age,  unmarried,  who  had  been 
subject  to  paroxysms  occurring  almost  nightly  for  two  j'ears,  stated  to 
me,  voluntarily,  that  she  was  taught  to  masturbate  at  six  years  of  age, 
and  continued  the  practice  almost  daily  until  she  was  fourteen.  At  this 

1  Mem.  de  1'Acad.  de  Mod.,  Paris,  1853,  vide  Valloix,  op.  cit.  For  an  analysis 
of  104  cases  by  Edward  H.  Sieveking,  M.D.,  vide  Med.-Chir.  Trans.  Published 
by  the  Royal  Med.  and  Chirurg.  Soc.  of  London,  vol.  xxvi.,  1861. 


EPILEPSY.  753 

:ii:e  she  became  religious.  :uul  realizing  the  sinfulness  of  the  habit,  dis- 
eontinued  it.  She  AMIS  ni'terward  tormented  with  sexual  desires,  and  ex- 
perienced the  venereal  orgasm  almost  nightly  during  sleep.  She  was  led 
to  disclose  this  private  history  by  a  conviction,  at  which  she  had  arrived 
of  her  own  accord,  that  it  was  important  with  reference  to  the  source  of 
the  epilepsy.  To  what  extent  the  antecedent  histoiy  in  cases  of  epilepsy 
would  furnish  corresponding  facts  can  only  be  conjectured.  Epilepsy 
has  been  known  to  occur  in  persons  affected  with  taenia,  and  to  cease 
after  the  expulsion  of  the  worm. 

In  persons  subject  to  epilepsy,  the  paroxysms,  in  the  great  majority  of 
cases,  occur  without  any  obvious,  adequate,  exciting  causes.  The  causes 
determining  the  attack,  as  a  rule,  are  intrinsic.  Persons  not  infrequently 
are  able  to  judge,  by  experience,  from  certain  indefinite  sensations,  that 
they  will  ere  long  have  a  paroxysm.  These  sensations  disappear  after 
the  paroxysm  has  occurred ;  and  it  is  not  uncommon  for  persons  to  feel 
better  after  recovery  from  the  immediate  effects  of  a  paroxysm  than  for 
some  time  prior  to  its  occurrence.  It  has  been  supposed  that  the  aura 
which  sometimes  precedes  the  paroxysm  denotes  the  existence  of  an  ex- 
citing cause  emanating  from  the  part  to  which  the  aura  is  referred.  This 
supposition  rests  only  on  conjecture.  A  case  has  fallen  under  my  observa- 
tion in  which  the  patient,  a  female,  experienced  the  first  paroxysm  during 
the  first  act  of  sexual  congress  after  marriage.  Subsequently,  a  paroxysm 
occurred  at  each  marital  connection,  but,  after  a  time,  paroxysms  took 
place  without  this  exciting  cause,  and  the  patient  become  a  confirmed 
epileptic.  It  is  a  remarkable  fact  that  an  attack  may  occur  from  imita- 
tion. An  instance  has  fallen  under  my  observation :  A  female  was  em- 
ployed as  an  attendant  on  a  lady  who  was  subject  to  epilepsy.  The  lad)-, 
on  one  occasion,  had  a  series  of  paroxysms  in  quick  succession.  Her 
attendant,  while  these  paroxysms  were  in  progress,  first  manifested  hys- 
terical phenomena,  and  finally  experienced  a  distinct  epileptic  paroxysm. 
She  had  never  before  had  an  attack  of  epilepsy,  nor  did  another  paroxysm 
take  place,  the  person  remaining  within  my  observation  for  several  years 
afterward.  It  is  well  known  that  dogs,  cats,  and  other  domestic  animals 
are  liable  to  epilepsy.  Prof.  Dalton  has  related  to  me  the  following  in- 
teresting illustration  of  the  effect  of  imitation  in  the  canine  race .  A  dog, 
not  previously  affected  with  epilepsy,  was  in  company  with  another  dog, 
who  was  subject  to  this  affection:  the  latter  being  seized  with  an  epileptic 
paroxysm,  the  former  immediately  afterward  had  a  similar  attack.  This 
occurred  under  Prof.  Dalton's  observation. 

The  diagnosis  of  epilepsy,  in  its  ordinary  form,  rarely  offers  much  dif- 
ficulty. The  disease  is,  in  general,  readily  ascertained,  when  it  has  become 
confirmed.  In  cases  in  which  the  practitioner  has  not  an  opportunity  of 
witnessing  any  of  the  paroxysms,  he  may  generally  obtain  sufficient  in- 
formation respecting  the  distinctive  features  to  feel  sure  of  the  diagnosis. 
The  prominent  points  of  inquiry  are,  the  sudden  seizure,  the  cry  at  the 
beginning  of  the  paroxysm,  the  loss  of  consciousness,  the  tonic  and  clonic 
convulsions,  embarrassed  respiration,  ejection  from  the  mouth  of  frothy 
saliva  often  mixed  with  blood,  and  the  short  duration  of  the  fits.  An 
examination  of  the  tongue,  if  repeated  paroxysms  have  occurred,  In  some 
•  •.-isrs  shows  cicatrices,  resulting  from  the  wounds  of  this  organ,  which 
are  quite  diagnostic. 

The  affection  is  to  be  discriminated  from  hysterical  convulsions ;  the 

hitter  present  points  o£  difference  which  are  usually  sufficiently  marked. 

Tin;  convulsive  movements  are  not  purely  automatic,  as  in  epilepsy,  but 

proceed  from  a  delirious  volition.     They  are  of  longer  duration  than  the 
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convulsive  movements  in  a  paroxysm  of  epilepsy ;  they  are  developed 
gradually.  Foaming  at  the  mouth  does  not  accompany  hysterical  convul- 
sions ;  the  pupils  are  not  dilated.  Epilepsy  may  be  developed  in  persons 
subject  to  hysteria,  and  the  two  affections  may  be  associated. 

If  called  to  a  patient,  not  known  to  be  an  epileptic,  in  the  comatose 
state  which  succeeds  the  convulsions,  apoplexy  might  at  first  be  sus- 
pected ;  but  if  the  convulsions  which  precede  this  state  have  been  ob- 
served by  any  one,  information  respecting  their  occurrence  suffices  for  the 
diagnosis.  If  the  convulsions  have  not  been  observed,  the  appearance  of 
foam  and  blood  upon  the  lips  is  diagnostic.  The  age  of  the  patient  is  to 
be  considered,  and  the  absence  of  hemiplegia  which  so  often  occurs  in 
cases  of  apoplexy  and  very  rarely  in  cases  of  epilepsy. 

Epileptiform  convulsions,  or  eclampsia,  occurring  in  children,  in  preg- 
nant women,  or  in  connection  with  the  affections  grouped  under  the  name 
Bright's  disease,  are  to  be  discriminated  by  means  of  the  antecedent  and 
coexisting  symptoms.  Judging  from  the  convulsions  and  associated 
venous  phenomena,  uraemia  and  epilepsy  might  easily  be  confounded. 
Uraemic  convulsions,  however,  are  rarely  of  as  brief  duration  as  an  attack 
of  epilepsy ;  but  examinations  of  the  urine  will  suffice  for  this  differen- 
tial diagnosis.  A  paroxysm  of  convulsions  in  an  infant  or  child  often, 
with  good  reason,  occasions  anxiety  lest  it  may  prove  the  beginning  of 
epilepsy.  It  is  not  always  practicable  to  determine  this  point  at  once. 
There  is  more  reason  to  apprehend  epilepsy  in  proportion  as  the  convul- 
sions are  not  otherwise  to  be  accounted  for.  Their  non-recurrence  affords 
the  only  positive  proof  that  they  are  not  epileptic. 

It  is  desirable  to  determine  whether  epileptic  paroxysms  are  connected 
with  lesions  affecting  the  cerebro-spinal  system,  or  whether  they  are  idio- 
pathic.  With  reference  to  this  point,  symptoms  denoting  lesions  are  to 
be  sought  for  in  the  intervals  between  the  paroxysms.  Persisting  pain 
in  the  head,  paralysis,  and  disturbance  of  the  intellect  greater  than  the 
epileptic  paroxysms  will  account  for,  are  symptoms  pointing  to  cerebral 
lesions.  Lesions  are  to  be  inferred  if  the  epileptic  paroxysms  succeed  an 
injury  of  the  head. 

Epilepsy  is  one  of  the  affections  which  are  sometimes  simulated  by  ma- 
lingerers. More  or  less  of  the  appearances  which  are  presented  in  epi- 
leptic paroxysms  may  be  voluntarily  produced,  but  a  malingerer  must  be 
very  well  acquainted  with  the  disease  to  represent  accurately  the  pheno- 
mena in  the  order  in  which  they  succeed  each  other,  and  certain  of  the 
phenomena  are  beyond  the  power  of  the  will.  To  determine  a  case  of 
deception,  let  it  be  observed  if  the  face  become  at  first  pale  and  afterward 
deeply  congested  and  livid,  if  a  cry  be  uttered,  if  the  fall  be  forward  on 
the  face,  if  the  convulsions  be  at  first  tonic  and  afterward  clonic,  if  foamy 
saliva  be  ejected  from  the  mouth,  and  if  the  tongue  or  cheek  be  wounded 
by  the  teeth.  Let  the  pupils  be  examined  ;  these  cannot  be  voluntarily 
dilated,  nor  their  mobility  on  the  approach  of  light  prevented.  Let  the 
duration  of  the  fit  be  noted ;  the  convulsions  will  be  likely  to  be  unduly 
prolonged.  Let  it  be  ascertained  if,  accompanying  and  succeeding  the 
convulsions,  there  be  coma  with  insensibility  to  pricking,  burning,  or 
pinching  the  skin.  Let  the  attention  be  directed  to  the  time  and  place  in 
which  the  paroxysms  take  place.  Malingerers  will  not  select  the  night, 
nor  a  situation  in  which  they  will  not  be  observed.  They  are  not  likely 
to  fall  in  a  way  or  in  a  position  to  receive  injury.  The  aspect  of  confu- 
sion and  shame  which  is  manifested  on  recovering  consciousness  after  an 
attack  of  epilepsy  is  not  easily  feigned. 

Epilepsy  may  exist  for  a  long  time  before  its  existence  is  ascertained 
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If  the  paroxysms  occur  only  at  night.  The  disease  is  to  be  suspected 
when  patients  complain  of  awakening  from  time  to  time  with  headache, 
iM^itinU',  :ind  a  wounded  tongue.  Under  these  circumstances,  the  diag- 
nosis is  to  be  settled  by  causing  the  patient  to  be  watched  during  the  night. 
Owing  to  the  terrible  nature  of  the  malady,  and  the  apprehensions  felt 
by  those  in  company  with  an  epileptic  lest  a  paroxysm  may  occur,  per- 
sons are  naturally  sensitive  with  respect  to  themselves  or  their  relatives 
bi'ing  said  to  have  epilepsy.  For  this  reason  there  is  sometimes  a  dis- 
position to  conceal  the  nature  of  the  paroxysms  even  from  the  physician. 
To  avoid  the  depressing  effect  upon  the  mind  of  the  patient  which  a 
knowledge  of  the  disease  is  likely  to  produce,  it  is  sometimes  judicious  to 
refrain  from  calling  it  epilepsy.  In  the  case  of  a  lady  who  was  under  my 
observation  for  many  years,  the  nature  of  the  disease  was  never  commu- 
nicated to  her.  The  paroxysms,  which  were  often  frequent  and  severe, 
were  always  called  nervous  attacks,  and  she  finally  died  of  an  intercurrent 
affection,  without  knowing  that  she  had  been  an  epileptic.  In  this  case, 
ignorance  of  her  disease  enabled  her  to  participate  in  many  of  the  enjoy- 
ments of  life  from  which,  owing  to  her  sensitive  nature,  she  would  have 
shrunk  had  she  been  aware  that  she  was  afflicted  with  epilepsy. 

The  prognosis,  in  cases  of  epilepsy,  as  regards  immediate  danger  from 
the  paroxysms,  is  always  favorable.  It  is  exceeding^  rare  for  a  paroxysm 
to  prove  fatal.  When  it  does  prove  fatal,  death  is  caused  by  apnoea  aris- 
ing from  prolonged  tonic  spasm  of  the  muscles  of  respiration  and  the 
laryngeal  muscles.  The  liability  to  any  serious  result  is  small,  but  inter- 
cranial  hemorrhage  sometimes  occurs.  Nor  does  epilepsy  tend  to  give 
rise  to  any  particular  disease  or  diseases  of  a  dangerous  character.  Epi- 
leptics, as  a  rule,  are  not  short-lived,  and,  in  the  majority  of  cases,  death 
arises  from  other  diseases,  to  the  development  of  which  the  epileptic  par- 
oxysms have  not  contributed.  In  another  point  of  view, '  however,  the 
prognosis  is  most  unfavorable,  viz.,  as  regards  the  persistence  of  the  malady. 
In  the  vast  majority  of  cases,  the  disease  tends  to  become  confirmed,  and, 
as  a  rule,  the  intrinsic  tendency  is  to  increasing  frequency  of  the  paroxysms. 
In  another  point  of  view,  the  prognosis  is  unfavorable,  viz.,  as  regards 
the  mental  condition.  To  a  certain  extent,  the  disease  tends  intrinsically 
to  impairment  or  disorder  of  the  faculties  of  the  mind.  Epileptics,  espe- 
cially if  the  paroxysms  recur  at  short  intervals,  sooner  or  later  fall  into 
imbecility.  To  a  greater  or  less  extent  this  is  due  to  causes  other  than 
the  intrinsic  tendency  of  the  disease.  If  epilepsy  occur  in  early  life,  the 
mental  faculties  are  not  developed  by  education  and  those  occupations 
which  involve  their  exercise ;  and,  in  the  cases  in  which  the  disease  occurs 
at  a  later  period,  the  mental  faculties  progressively  fail  from  disuse.  The 
unhappy  sufferer  from  this  terrible  disease  is  apt  to  lose  interest  in  those 
objects  or  pursuits  in  life  which  incite  to  the  exercise  of  the  mental  facul- 
tii's.  This  explanation,  in  part,  of  the  apparent  effect  of  epilepsy  on  the 
mind  has  an  important  practical  bearing. 

Reference  has  been  already  made  to  mild  attacks  having  an  evident 
relationship  to  ordinary  epilepsy,  which  may  be  called  epileptoid  attacks. 
It  is  important  for  the  practitioner  to  recognize  and  appreciate  the  signifi- 
cance of  these  attacks.  They  are  considered  by  French  writers  as  belong- 
ing to  a  variety  of  epilepsy  which  they  call  petit  wiaZ,  in  contradistinction 
from  the  ordinary  form  which  they  call  the  grand  or  haut  mal.  These 
attacks  sometimes  precede  the  development  of  ordinary  epilepsy,  and  they 
sometimes  occur,  intercurrently,  in  persons  who  are  confirmed  epileptics. 
The  epileptoid  attacks  are  multiform.  A  sudden  loss  of  consciousness 
for  a  few  seconds  occurs  in  some  cases,  during  which  the  body  may  remain 


756  EPILEPSY. 

fixed,  the  person  apparently  being  lost  in  deep  abstraction,  the  mental 
faculties  resuming  their  operation,  as  if  nothing  had  taken  place,  directly 
the  attack  passes  off.  In  a  case  of  confirmed  epilepsy  under  my  observa- 
tion, the  patient,  at  one  time,  in  the  intervals  between  the  paroxysms,  was 
subject  to  frequent  attacks  of  the  kind  just  described.  During  the  attacks 
she  remained  fixed  in  the  position  in  which  she  happened  to  be  when  they 
occurred.  For  example,  if  standing  and  arranging  her  hair,  the  hands 
were  fixed  precisely  as  they  were  at  the  instant  of  the  seizure.  On  some 
days  these  attacks  took  place  a  great  number  of  times,  and  the  patient  did 
not  appear  to  be  conscious  of  their  occurrence.  In  the  fixation  of  the 
body  and  limbs  these  attacks  resemble  catalepsy.  In  the  case  just  re- 
ferred to,  the  only  convulsive  movements  were  of  the  muscles  of  mastica- 
tion. Similar  attacks  are  sometimes  accompanied  by  convulsive  move- 
ments of  other  of  the  facial  muscles,  of  the  muscles  of  the  neck,  and  slight 
larj^ngeal  spasm.  In  some  cases  the  patient  falls,  but  recovers  and  rises 
in  a  few  seconds.  Loss  of  consciousness  and  falling,  in  some  cases,  are 
unattended  by  any  convulsive  movements.  Trousseau  relates  examples 
of  this  kind.  Of  course,  in  such  cases,  epileptoid  attacks  are  to  be  dis- 
criminated from  syncope. 

In  other  epileptoid  attacks,  sudden  delirium  occurs,  continues  for  a  few 
seconds,  and  passes  off,  leaving  the  mind  in  the  condition  in  which  it  was 
at  the  instant  of  the  seizure.  The  delirium  is  manifested  in  different  ways. 
Trousseau  cites  a  case  in  which  the  patient  uttered  a  burst  of  laughter, 
and  when  asked  why  he  laughed,  he  looked  surprised,  having  no  knowl- 
edge of  what  he  had  done.  The  same  author  cites  examples  of  persons 
engaged  in  conversation,  debate,  or  other  occupations,  abruptly,  as  if 
struck  by  a  sudden  thought,  going  into  the  street  bareheaded,  and  walk- 
ing until  they  recovered  themselves,  when  they  were  able  to  return  and 
proceed  with  the  matter  in  which  they  were  engaged,  as  if  nothing  had 
happened.1  The  following  example  came  under  my  observation  in  one  of 
the  wards  of  Bellevue  Hospital :  A  female  patient  quietly  standing  in  the 
ward,  suddenly  uttered  a  cry,  and  ran  from  one  end  of  the  ward  to  the 
other.  The  urine  was  at  the  same  time  expelled,  leaving  on  the  floor 
traces  of  her  course.  Having  reached  the  end  of  the  ward,  she  stopped, 
looked  confused,  and  quietly  returned.  The  following  is  another  example : 
Some  years  ago  a  young  man,  who  had  been  subject  to  ordinary  epilepsy 
for.  twelve  years,  came  to  see  me  accompanied  by  his  attending  physician. 
On  the  previous  evening,  from  time  to  time,  he  had  paroxysms  of  jump- 
ing up  and  down  with  violence  for  a  few  seconds.  In  walking  to  my  resi- 
dence, now  and  then  he  stopped  and  performed  his  jumping  movements 
in  the  street.  After  sitting  down  and  replying  quietly  to  my  questions, 
he  began  to  jump  violently  in  the  chair  for  a  few  seconds,  and  continued 
to  do  so  at  short  intervals.  He  was  desired  to  go  into  an  adjoining  room 
during  the  consultation,  and  while  there  we  could  hear  him  jumping  from 
time  to  time  with  much  noise.  This  case  has  been  already  referred  to  in 
connection  with  u  anomalous  muscular  movements." 

The  following  example  of  an  epileptoid  attack  is  interesting  from  its 
presenting  very  distinctly  the  aura  epileptica.  A  .young  man,  aged  30, 
had  been  for  ten  months  in  disordered  health,  suffering  from  palpitation 
and  mental  depression.  He  described  paroxysms  of  frequent  occurrence 
during  the  time  just  stated,  in  which  he  felt  a  flash,  as  he  termed  it,  origin- 
ating sometimes  in  the  chest,  sometimes  in  the  abdomen,  and  sometimes 
in  one  of  the  lower  extremities,  rising  upward,  giving  rise  to  a  sense  of 

1  Vide  Clinique  Medicale,  tome  ii. 
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suffocation,  and,  on  reaching  the  head,  followed  by  momentary  confusion 
of  inind.  He  had  never  fallen.  In  some  of  these  attacks  he  had  felt  stiff- 
ness of  the  muscles  of  the  jaws  and  of  the  forehead.  The  attacks  were 
irregular,  but  had  recurred  more  or  less  frequently  every  week  for  the 
preceding  ten  months.  On  being  questioned,  he  said  that  the  "  flash" 
gave  the  sensation  of  a  stream  of  air  or  gas.  He  had  never  heard  or  read 
aught  of  the  epileptic  aura.  Nine  months  afterward,  this  patient  had 
recovered  his  former  health,  and  no  longer  had  the  paroxysms  above 
described. 

Other  attacks  consist  of  convulsive  movements  of  certain  muscles  with- 
out loss  of  consciousness  or  delirium.  In  a  case  under  my  observation, 
the  patient,  a  young  man  apparently  in  perfect  health,  first  consulted  me 
for  the  occasional  occurrence  of  convulsive  movements  of  the  upper  ex- 
tremities. From  time  to  time,  the  hands  were  violently  jerked,  and  what- 
ever he  might  happen  to  hold  at  the  time  was  thrown  with  great  force. 
It  was  unsafe  for  him  to  hold  fragile  articles.  A  careful  examination  in 
this  case  revealed  nothing  abnormal  save  these  convulsive  movements. 
They  became  more  and  more  frequent,  and,  shortly,  they  extended  to  the 
lower  limbs,  so  that  he  was  repeatedly  thrown  down  for  an  instant,  still 
without  loss  of  consciousness.  At  length,  after  the  lapse  of  several  weeks, 
he  had  a  severe  paroxysm  of  epilepsy,  and  the  malady  is  now  established. 
In  a  case  under  observation,  when  this  chapter  was  written,  1864,  par- 
oxysms occurred  daily,  more  or  less  frequently,  in  which  the  head  was 
forcibly  drawn  toward  the  right  shoulder,  and  retained  there  for  a  few  sec- 
onds. This  affection  had  existed  for  five  years,  without  eventuating  in 
epilepsy.  The  paroxysms,  however,  had  increased  in  frequency  and 
severity,  and  he  appeared  to  have  loss  of  consciousness  for  a  few  seconds, 
although  he  did  not  fall.  In  other  respects  the  patient  was  apparently 
well.  Being  a  young  physician,  he  suffered  from  the  anxiety  incident  to 
a  knowledge  of  the  fact  that  these  attacks  may  be  premonitory  of  the 
truly  epileptic  paroxysms.  Three  years  afterward  he  wrote  to  me  that 
the  paroxysms  were  not  more  frequent,  but  more  severe,  causing  him  to 
fall.  He  stated  that  they  were  controlled  by  large  doses  of  the  bromide 
of  potassium. 

In  the  case  of  a  girl,  aged  12  years,  in  which  I  was  consulted,  the  patient 
afterward  having  been  seen  by  Dr.  J.  Hughlings  Jackson,  the  attacks  pre- 
sented the  following  features  :  Almost  daily,  often  at  the  breakfast  table, 
she  suddenly  manifested  a  changed  expression  of  countenance,  appearing 
as  if  frightened,  sometimes  uttered  some  exclamation  as  if  surprised,  and 
her  consciousness  was  lost  for  a  few  seconds.  Sometimes  the  face  was 
distorted.  When  consciousness  returned,  she  almost  invariably  asked 
"  what  time  is  it  ?"  There  had  never  been  any  convulsive  movements  of 
the  limbs,  but  they  were  sometimes  rigid.  There  was  never  any  spasm 
of  the  glottis. 

Epileptoid  attacks,  occurring  in  persons  who  have  never  had  epileptic 
paroxysms,  are  to  be  considered  as  denoting  a  pathological  condition 
which,  fully  developed,  constitutes  epilepsy.  Hence,  the  obvious  impor- 
tance of  not  overlooking  their  significance,  in  order  to  prevent,  if  possible, 
the  development  of  the  malady  which  is  foreshadowed.  Facts  showing 
how  frequently  cpileptoid  attacks  occur  without  being  followed  by  epi- 
lepsy, are  wanting,  but  it  is  certain  that  the  latter  by  no  means  invariably 
follows.  The  physician,  then-fore,  should  not  excite  unduly  the  fears  of 
the  patient  or  friends,  by  predicting  the  development  of  epilepsy. 

The  treatment  of  epilepsy  relates  to  the  management  of  the  paroxysms 
and  to  measures  for  effecting  a,  cure.  The  latter  are  to  be  employed  in 
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the  intervals.     Curative  treatment,  as  in  other  of  the  neuroses,  may  be 
conveniently  considered  as  rational  and  empirical. 

The  rational  treatment  consists  in  deriving,  as  far  as  possible,  indica- 
tions from  an  investigation  of  each  case  with  regard  to  the  state  of  the 
system,  coexisting  disorders,  and  circumstances  which  may  be  suspected 
of  standing  in  a  causative  relation  to  the  malady.  If  the  patient  be  of  a 
full  habit  or  plethoric,  dietetic  and  other  measures  addressed  to  this  state, 
are  rationally  indicated.  If,  on  the  other  hand,  the  patient  be  anaemic, 
measures  of  an  opposite  character  are  indicated.  Disorders  of  the  diges- 
tive system,  uterine  affections,  and,  in  short,  morbid  disturbances  any- 
where in  the  economy,  should  receive  appropriate  treatment ;  they  may, 
possibly,  be  in  some  way  concerned  in  the  development  or  perpetuation 
of  the  malady.  The  presence  or  otherwise  of  tsenia  is  to  be  ascertained. 
Inquiries  with  respect  to  syphilis  are  not  to  be  forgotten.  Habits  of  life, 
with  respect  to  the  probable  or  possible  causation,  are  to  be  scrutinized. 
Overtasking  of  mind  or  body,  undue  exposure,  on  the  one  hand,  and 
sedentary  habits  on  the  other  hand,  the  facts  with  regard  to  mental  and 
moral  influences,  the  abuse  of  alcoholic  stimulants,  the  immoderate  use 
of  tobacco,  and  especially  over-indulgence  in  venery  or  the  practice  of 
masturbation,  are  to  be  inquired  into.  In  brief,  an  important  part  of  the 
rational  treatment  consists  in  enforcing  observance,  in  all  respects,  of  the 
laws  of  health.  It  is  unnecessary  to  consider  the  numerous  and  varied 
details  which  this  part  of  the  treatment  involves. 

The  empirical  treatment  consists  in  the  employment  of  remedies  or 
therapeutical  measures  which  experience  has  shown  to  be  sometimes  cura- 
tive. These  are  exceedingly  numerous.  It  would  require  many  pages 
simply  to  enumerate  the  medicines,  the  curative  efficacy  of  which,  in  cer- 
tain cases,  has  been  attested  by  honest  and  competent  observers.  The 
list  is  so  extensive,  the  testimony  with  respect  to  particular  remedies  is 
so  conflicting,  and  the  instances  of  incurable  epilepsy  are  so  numerous, 
that  practitioners  are  apt  to  enter  upon  the  treatment  of  a  case  without 
much  expectation  of  success.  For  the  reasons  just  stated,  the  disease  is 
not  infrequently  allowed  to  continue  without  persevering  efforts  to  effect 
a  cure,  and  this  fact  may  in  a  measure  account  for  the  number  of  cases 
in  which  patients  remain  hopelessly  epileptics.  Of  the  host  of  remedies 
which  have  been  employed,  many  have  doubtless  proved  successful  in  a 
certain  proportion  of  cases.  But  without  any  disposition  to  deceive 
either  themselves  or  others,  practitioners  have  often  been  led  to  over- 
estimate the  success  of  different  remedies  by  not  making  allowance  for 
the  following  facts  :  Any  active  remedy  will  frequently  prevent  recurrence 
of  the  paroxysms  for  a  considerable  period.  Under  the  use  of  a  certain 
remedy,  a  patient  passes  weeks  or  months  without  a  paroxysm ;  he  is 
ready  to  believe  himself  cured,  and  the  physician  is  happy  to  participate 
in  the  belief.  Now,  sooner  or  later,  the  paroxysms,  in  most  cases,  return  ; 
the  patient  despairs  of  benefit  from  treatment,  or  consults  another  phy- 
sician. The  return  of  the  malady  may  not  be  known  to  the  physician 
who  had  supposed  that  a  cure  was  effected,  and,  in  the  mean  time,  he  may 
have  reported  the  case  as  one  cured  by  the  remedy  employed.  Again, 
the  paroxysms  cease,  in  some  cases  to  recur  for  weeks  or  months  or  years, 
without  any  treatment.  I  have  notes  of  a  case  in  which  paroxysms  more 
or  less  in  number  every  month,  and  sometimes  fifteen  or  twenty  in  twenty- 
four  hours,  had  occurred  for  sixteen  years,  a  great  variety  of  remedies 
having  been  tried  without  avail ;  at  length,  after  all  treatment  had  been 
discontinued,  the  paroxysms  ceased  to  recur  for  ten  or  twelve  years,  when 
they  again  returned,  but  at  long  intervals.  Making,  however,  due  allow- 


EPILEPSY.  759 

for  the  temporary  interruption  of  the  malady  either  by  the  treatment 
or  spontaneously,  there  remain  a  certain  number  of  undoubted  cures 
HlivU'd  by  different  remedies.  Jn  view  of  this  fact,  cases  should  not  be 
abandoned  without  the  faithful  trial  of  many  remedies.  Of  the  various 
remedies  which  have  been  considered  as  curative,  those,  within  late  years 
and  at  the  present  time,  in  most  repute,  are  the  following  :  The  nitrate 
and  other  preparations  of  silver,  preparations  of  zinc,  digitalis,  opium,  the 
narcotic  extracts,  more  especially  belladonna,  and  the  bromide  of  po- 


The  nitrate  of  silver  has  long  been  a  remedjr  for  epilepsy,  and  its  occa- 
sional efficacy  rests  on  abundant  testimony.  That  it  will  not  effect  a  cure 
in  the  majority  of  cases,  is  not  a  sufficient  reason  for  failing  to  make  trial 
of  it  in  cases  which  resist  other  remedies.  Commencing  with  a  fraction 
of  a  grain  three  times  daily,  the  dose  may  be  gradually  increased  to  three 
or  four  grains.  An  effect  of  the  prolonged  use  of  this  remedy,  in  some 
cases,  is  to  be  borne  in  mind,  viz.,  permanent  blueness  of  the  skin.  To 
avoid  this  effect,  the  remedy  should  be  suspended  for  a  time,  after  having 
been  continued  for  two  or  three  months.  The  oxide  of  silver  is  less  likely 
to  produce  discoloration  of  the  skin,  but  is  less  powerful  as  a  remedy. 
The  chloride  of  silver  is  preferred  by  Dr.  Perry,  of  Philadelphia. 

Of  the  preparations  of  zinc,  the  oxide  has  been  found  curative  by  dif- 
ferent observers,  and  is  advocated  especially  by  Herpin,1  who  claims  that, 
in  his  hands,  a  cure  was  effected  by  this  remedy  in  26  of  42  cases.  The 
mode  of  administration  advised  by  Herpin,  is  to  give  at  first  from  six  to 
eight  grains  daily  in  divided  doses  an  hour  after  each  meal.  The  quan- 
tity given  daily  is  to  be  increased  by  two  grains  each  week,  until  it 
reaches  forty-five  grains,  this  quantity  to  be  continued  for  three  months. 
The  remedy  is  not  to  be  discontinued  after  the  cessation  of  the  fits. 

The  prospect  of  effecting  a  cure  according  to  Herpin,  by  this  or  any 
remedy,  other  things  being  equal,  is  proportionate  to  the  small  number  of 
fits  which  have  occurred.  If  there  have  been  more  than  500  fits,  the  pro- 
bability of  a  cure  is  extremely  small.  In  a  few  cases,  under  my  obser- 
vation, in  which  the  treatment  as  laid  down  by  Herpin  was  faithfully 
carried  out,  the  remedy  proved  unsuccessful.  The  cases  reported  by  this 
author,  however,  afford  indubitable  evidence  of  a  certain  amount  of  cura- 
tive power  ;  and  with  reference  to  any  remedy  for  this  disease,  there  is  no 
known  means  of  determining  beforehand  whether  it  will  be  likely  to  prove 
successful  in  any  particular  case.  In  the  cases  in  which  I  have  tried  this 
remedy,  it  has  been  difficult  to  continue  it  long  after  the  maximum  of 
quantity  is  reached,  on  account  of  the  strong  antipathy  to  it  which  the 
patient  acquires.  In  a  paper  published  after  the  prize  essay  by  Herpin 
he  advises  the  lactate,  in  preference  to  the  oxide  of  zinc.  Babington 
prefers  the  sulphate  of  zinc,  and  has  carried  the  quantity  given  per  diem 
for  several  weeks  in  succession  to  36  grains  without  producing  nausea.2 
The  phosphate  of  zinc  is  recommended  by  Dr.  Barnes.8  The  valerian  ate 
of  zinc  is  an  eligible  preparation. 

The  ammoniated  copper  has  been  found  curative.  Of  1  2  cases  treated 
exclusively  with  this  remedy  by  Herpin,  four  were  cured.  The  dose  is 
half  a  "Train,  increased  gradually  to  four  or  five  grains.  The  sulphate  of 
copper  has  also  been  employed  successfully. 

1  Op.  cit.     Vide  Analytical  Review  in  British  and  Foreign  Medico-Chir.  Review, 
London,  1853. 

2  Uraiiliwiiite's  Retrospect,  Part  iii.  p.  21. 

3  London  Lancet,  January,  1838. 
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Digitalis  is  said  to  have  been  long  a  remedy  of  much  repute  in  Ireland 
for  epilepsy,  and  its  efficacy  is  attested  by  Sharkey,  Crampton,  Cormack, 
and  Corrigan.  The  infusion  is  the  preparation  to  be  preferred.  The 
quantity  given  daily  is  to  be  increased  to  the  amount  which  is  tolerated, 
and  continued  steadily  for  several  months. 

Opium  is  among  the  remedies  recommended  as  sometimes  curative,  and, 
perhaps,  it  deserves  a  trial  more  extended  than  appears  as  yet  to  have 
been  given  to  it.  The  evils  of  the  habitual  use  of  opium  are  to  be  con- 
sidered, but,  with  a  fair  probability  of  effecting  a  cure  of  the  epilepsy,  the 
physician  would  be  warranted  in  exposing  his  patient  to  this  danger. 

Of  the  different  narcotic  extracts,  belladonna  has  the  strongest  claims, 
based  on  the  testimony  of  different  observers.  Trousseau  is  an  ardent 
advocate  of  this  remedy,  as  capable  of  effecting  a  cure  in  a  certain  propor- 
tion of  cases,  and  frequently  ameliorating  the  condition  of  epileptics  when 
it  fails  to  prove  curative.  Trousseau  insists  that  a  fair  test  of  this  remedy 
requires  its  continuance  for  a  period  not  limited  to  months,  but  embrac- 
ing several  years.  His  mode  of  administration  is  to  begin  with  a  small 
dose  of  the  extract  (gr.  1-5)  once  daily,  which  is  to  be  continued  for  a 
month  without  increase.  At  the  end  of  each  month  the  dose  is  to  be 
doubled,  until  as  large  a  dose  as  can  be  conveniently  borne  is  reached. 
The  tolerance  of  the  remedy  differs  in  different  cases.  After  the  disease 
is  perceptibly  modified,  the  doses  are  diminished  in  the  same  manner  as 
they  were  increased.  Atropine  may  be  employed  in  lieu  of  belladonna, 
the  mode  of  administration  being  similar.  With  the  use  of  belladonna 
or  atropine,  Trousseau  frequently  combines  the  employment  of  nitrate  of 
silver,  copper,  and  the  lactate  of  zinc.1 

When  the  first  edition  of  this  work  was  issued  (1866),  the  bromide  of 
potassium  had  but  recently  come  into  vogue  as  a  remedy  in  epilepsy.  A 
few  clinical  facts,  showing  the  value  of  the  remedy  in  this  disease,  were 
cited  in  that  edition.  Additional  facts  had  occurred  between  the  publi- 
cation of  the  first  and  the  second  edition ;  and  in  revising  the  work  for 
the  third  edition  (issued  in  1868),  I  was  able  to  state,  that  "many  cases 
coming  under  my  observation  have  been  added  to  those  previously  ob- 
served, in  which  the  effect  of  this  remedy  has  been  more  or  less  marked, 
and  in  some  cases  truly  marvellous."  At  the  present  time  (1872),  taking 
into  view  the  abundant  testimony  of  practitioners  in  different  countries, 
who  have  had  large  experience  in  the  treatment  of  the  disease,  this  remedy 
takes  precedence  of  all  of  the  various  remedies  known  to  have  any  cura- 
tive power  in  epilepsy.  It  is  certain  that,  in  a  proportion  of  cases  not 
very  small,  a  permanent  cure  may  be  effected  by  this  remedy ;  and  that 
in  a  large  majority  of  cases  it  is  more  or  less  useful,  as  shown  by  the 
increase  of  the  intervals  between  the  paroxysms.  In  a  small  proportion 
of  cases  the  remedy  is  neither  curative  nor  useful.  To  secure  all  its  cura- 
tive or  useful  effect,  it  must  be  given  in  full,  and  often  in  large,  doses. 
As  a  rule,  at  least  fifteen  grains,  twice  or  thrice  daily,  for  an  adult,  should 
be  given  at  first.  The  doses  should  be  increased,  if  the  paroxysms  con- 
tinue, and  the  remedy  be  well  borne.  The  tolerance  of  the  remedy  varies 
in  different  persons.  The  doses  should  be  increased  to  the  limit  of  tole- 
rance, if  the  desired  effect  be  not  obtained  by  smaller  doses.  Patients 
will  often  tolerate  from  one  to  two  drachms  daily ;  and  Hammond  has 
carried  the  doses,  in  one  case,  to  the  extent  of  giving  three  drachms 
daily,  the  paroxysms  being  arrested  only  when  this  amount  was  reached. 
The  remedy  is  to  be  continued  for  a  year  or  longer.  If,  however,  the 

1  Clinique  Medicale. 


EPILEPSY.  761 

paroxysms  fail  to  recur  for  several  months,  the  doses  maybe  diminished  ; 
ami.  at  length,  it  may  be  suspended,  to  be  again  resumed  should  the 
paroxysms  return.  If,  after  continuing  the  remedy  for  several  weeks, 
increasing  the  doses  to  the  limit  of  tolerance,  the  paroxysms  continue  as 
before,  it  may  be  considered  as  having  failed,  and  its  further  continuance 
is  useless.  It  is  desirable  to  produce  the  phenomena  of  bromism,  if  the 
paroxysms  do  not  otherwise  cease.  These  phenomena  are  physical  iner- 
tia, mental  depression,  and  a  constant  tendency  to  somnolency.  Carried 
beyond  this  period,  the  remedy  causes  difficulty  of  walking,  patients  stag- 
gering as  if  drunk,  and  insane  delusions  which  give  rise  to  apprehensions 
and  terror.1  These  effects  continue  but  a  short  time  if  the  remedy  be  dis- 
continued. The  other  bromine  salts,  namely,  the  bromide  of  sodium, 
ammonium  and  lithium,  have,  as  yet,  been  used  in  this  disease  much  less 
than  the  bromide  of  potassium.  They  have  been  used  sufficiently,  how- 
ever, to  show  that  they  possess  a  similar  power,  although  their  relative 
efficacy  has  not  been  determined.  They  may  be  given  as  substitutes  for 
the  bromide  of  potassium,  if  the  latter  be  not  well  borne  by  the  stomach, 
or  if  it  give  rise  to  a  pustular  eruption  sufficiently  to  occasion  much 
annoyance. 

The  fact  of  syphilis  having  existed  at  a  period  even  remote,  should  lead 
to  the  employment  of  the  antisyphilitic  medication,  namely,  the  iodide  of 
potassium  and  the  bichloride  of  mercury. 

It  will  suffice  to  mention  some  other  remedies  which  are  worthy  of 
trial,  in  the  cases  in  which  the  bromides  fail,  as  follows:  Strychnia,  or 
nux  vomica,  recommended  in  small  doses,  especially  by  Marshall  Hall ; 
cotyledon  umbilicus,  an  ounce  of  the  fresh  juice  or  half  a  drachm  of  the 
inspissated  juice  to  be  given  twice  daily ;  indigo,  commencing  with  mode- 
rate doses  and  increasing  to  the  amount  which  the  stomach  will  bear ; 
valerian,  in  large  doses,  continued  for  a  long  period;  musk,  camphor, 
cimicifuga,  and  the  oil  of  turpentine. 

Van  der  Kolk  asserts  that  counter-irritation  over  the  nucha  by  means 
of  wet  cupping,  setons,  and  issues,  has  proved  in  his  hands  successful. 
Others  have  claimed  for  these  measures  success. 

Under  the  supposition  that  the  paroxysm  depends  upon  a  morbid  agency 
springing  from  some  part  more  or  less  remote  from  the  nervous  centres, 
and  that  the  aura  indicates  the  point  of  departure  of  this  agency,  it  has 
been  proposed  to  interrupt  the  nervous  communications  with  the  part  by 
means  of  ligatures,  section  of  nerves,  the  actual  cautery,  and  even  ampu- 
tation of  an  extremity.  But  in  the  great  majority  of  cases  paroxysms 
are  not  preceded  by  an  aura,  and  when  this  exists  there  is  no  ground 
for  the  conjecture  that  it  denotes  a  causative  agency.  Moreover,  it  does 
not  appear  that  treatment  based  upon  this  supposition  has  proved  suc- 
eeeeful. 

Surgical  measures  for  the  cure  of  epilepsy,  in  addition  to  those  just  al- 
luded to,  are,  ligation  of  the  carotids,  tracheotomy,  and  after  injuries  of 
the  head,  trephining.  Ligation  of  one  or  both  of  the  carotids  has  been 
repeatedly  tried,  but  the  results  do  not  warrant  its  being  recommended. 
The  same  is  true  of  tracheotomy,  which  was  warmly  advocated  by  Mar- 
•dial  Hull.  Trephining,  when  there  is  reason  to  believe  that  the  epilepsy 
may  depend  on  depression,  fracture  of  the  internal  table  of  the  skull,  spi- 
eula  of  bone,  or  a  collection  of  blood  or  pus,  is  a  warrantable  operation.  In 
35  cases  collected  and  analyxed  by  my  colleague,  Prof.  Stephen  Smith,  the 

1  Vi<lf.  cases  reported  by  Prof.  Hammond,  in  the  Quarterly  Journal  of  Psycholo- 
gical Mediciue,  New  York,  January,  1869. 
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results  of  this  operation  were  as  follows  :  "  Relieved,  but  not  cured,  3. 
Immediate  relief  after  operation  and  no  further  note  of  result,  2.  Re- 
lieved for  one  month  or  under,  when  last  seen,  3 ;  between  one  and  six 
months,  3 ;  between  six  months  and  one  year.  6  ;  between  one  and  five 
years,  3.  Set  down  cured,  but  lapse  of  time  from  date  of  operation  to 
time  last  seen  not  given,  f ." ' 

It  remains  to  consider  the  treatment  called  for  during  the  paroxysms. 
These  are  rarely  witnessed  by  the  physician,  save  when  a  series  of  par- 
oxysms occur  in  quick  succession.  The  duration  of  a  single  paroxysm  is 
so  short  that,  if  the  physician  do  not  happen  to  be  present,  it  ends  before 
he  reaches  the  patient.  The  instructions  to  friends  or  attendants  should 
be,  to  place  the  patient  on  a  bed,  if  practicable,  and  not  to  attempt  to  re- 
strain by  force  the  convulsive  movements.  All  articles  of  dress  which 
cons^ringe  the  neck  or  chest  should  be  removed  or  loosened.  To  prevent 
wounding  of  the  tongue,  a  roll  of  linen  or  a  piece  of  soft  wood  may  be  in- 
troduced between  the  teeth.  A  congregation  of  spectators  around  the 
patient  should  be  prevented,  and  free  ventilation  provided  for.  The  pa- 
tient should  be  kept  quiet  after  the  paroxysm  has  ceased,  and  soothed  by 
cooling  lotions  to  the  head. 

Epilieptics  should  sleep  in  beds  with  raised  sides  to  prevent  injury 
from  being  thrown  upon  the  floor  by  the  convulsive  movements,  should  a 
paroxysm  occur  during  the  night.  They  should  be  visited,  as  far  as  prac- 
ticable, during  the  night,  for  death  from  suffocation  has  resulted  from  the 
face  being  pressed  into  the  pillow  during  the  paroxysm. 

When  a  series  of  paroxysms  occur,  measures  may  be  employed  to  pre- 
vent their  recurrence.  Ether,  valerian,  belladonna,  and  opium  may  be 
given  for  this  object.  The  inhalation  of  chloroform  may  be  tried.  Com- 
pression of  the  carotids  may  prove  successful,  if  other  measures  fail.  The 
method  of  employing  this  measure  is  as  follows  :  Compression  is  to  be 
made  upon  one  of  the  primitive  carotids  at  a  time,  and  if  the  convulsive 
movements  are  most  marked  on  one  side  of  the  body,  the  carotid  on  the 
opposite  side  should  be  first  compressed.  The  compression  with  the 
finger,  pressing  the  artery  against  the  vertebral  column,  may  be  continued 
steadily  for  fifteen  or  twenty  minutes,  then  the  artery  on  the  opposite  side 
may  be  compressed  for  the  same  period,  and  thus,  alternately,  the  com- 
pression made  on  either  side.  If  the  convulsions  be  severe,  both  arteries 
may  be  compressed  simultaneously.  Dr.  S.  Weir  Mitchell  has  reported 
a  case  in  which  the  inhalation  of  the  nitrite  of  amyl  appeared  to  arrest 
the  paroxysms. 

It  is  a  comfort  to  patients  to  be  provided  with  a  remedy  to  ward  off  an 
impending  paroxysm.  Chloric  ether,  Hoffmann's  anodyne,  the  compound 
spirits  of  lavender,  or  the  extract  of  valerian,  may  be  prescribed  for  this 
purpose.  A  paroxysm  may  perhaps  be  postponed,  but  it  is  doubtful  if  it 
be  preventable  by  any  measures  resorted  to  when  premonitions  are  expe- 
rienced. In  a  case  under  my  observation,  a  friend  sat  by  the  side  of  a 
patient  the  whole  of  an  afternoon,  and,  when  the  premonition  was  felt, 
dashed  a  little  water  into  the  face.  The  paroxysm  was  apparently  pre- 
vented for  the  time,  but  it  occurred  directly  the  effort  to  prevent  it  was 
discontinued. 

A  highly  important  point  connected  with  the  management  of  epileptics 

1  Vide  Article  on  the  Surgical  Treatment  of  Epilepsy,  etc.,  New  York  Journal 
of  Medicine,  March,  18r>2.  Prof.  Smith,  in  this  article,  gives  a  summary  of  facts 
with  respect  to  setons,  issues,  cauterizations,  and  moxas,  operations  on  the  scalp, 
tracheotomy,  amputation,  operations  on  the  nerves,  operations  on  the  arteries,  and 
trephining. 
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relates  to  measures  to  prevent  deterioration  of  the  mental  faculties.  In 
so  far  as  impairment  of  mind  proceeds  from  disuse  of  the  mental  faculties, 
it  may  be  obviated  or  retarded  by  taking  pains  to  secure  as  much  exercise 
of  these  faculties  as  practicable.  It  conduces  greatly  to  an  alleviation  of 
the  unhappy  condition  of  epileptics  for  them  to  participate,  as  far  as  prac- 
ticable, in  the  interests  and  social  enjoyments  of  life ;  and,  if  practicable, 
it  is  sometimes  desirable  to  conceal  from  them  the  nature  or  the  extent 
of  the  malady  with  which  they  are  afflicted.  I  have  known  marriage  to 
be  advised  by  the  physician  in  the  case  of  a  young  lady.  Such  advice 
cannot  be  too  strongly  censured.  There  is  no  ground  to  expect  that  the 
malady  will  be  favorably  affected  by  marriage.  With  reference  to  this 
step,  it  is  the  duty  of  the  physician  to  explain  fully  to  the  family  of  the 
patient,  if  not  to  the  patient,  the  nature  of  the  malady. 

The  existence  of  epilepsy  is  an  important  fact  in  certain  medico-legal 
cases.  In  the  transient  delirium  which  sometimes  succeeds  epileptic  par- 
oxysms, and  which  may  be  incident  to  epileptoid  attacks,  violence  to 
others,  and  even  homicide,  may  be  committed.  The  occasional  occur- 
rence of  delirium,  lasting  for  hours  or  days,  in  connection  with  the  disease, 
is  to  be  borne  in  mind  in  giving  medical  testimony.  The  treatment  in 
cases  of  epileptoid  disease  is  essentially  the  same  as  in  cases  of  epilepsy. 
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Hysteria. 

TTYSTERIA  is  reckoned  among  the  diseases  peculiar  to  females.  The 
JjL  phenomena  embraced  under  this  name  are  however  observed  in  males, 
but  examples  are  comparatively  rare.  Referring  the  reader  to  treatises  on 
the  diseases  of  females,  or  to  monographs,  for  a  full  consideration  of  the 
affection,  I  shall  consider  it  briefly. 

The  name  hysteria,  as  commonly  used,  embraces  a  multiplicity  of  mor- 
bid phenomena.  It  is  used  to  denote  an  abnormal  condition  of  the  nervous 
system  and  of  the  mind,  entering  largely,  as  a  morbid  element,  into  a 
variety  of  affections.  The  hysterical  condition,  as  regards  the  mind,  in- 
volves a  morbid  susceptibility  to  emotions  and  a  defective  power  of  the 
will  to  restrain  their  manifestations.  A  person,  whether  male  or  female, 
is  said  to  be  hysterical  who  weeps  or  laughs  irrepressibly  on  inadequate 
occasions,  and  when  these  emotional  acts  are  incongruous.  Frequently 
these  manifestations  of  opposite  emotions  occur  in  alternation,  and  with 
an  abrupt  transition.  Weeping  and  laughter  are  physiological  acts  when 
they  represent  emotions  which  are  natural,  that  is,  excited  by  adequate 
causes,  and  not  exceeding  the  bounds  which  observation  shows  to  be  con- 
sistent with  health.  These  acts  are  pathological  when  they  do  not  repre- 
sent corresponding  emotions,  or  when  they  proceed  from  emotions  which 
are  unnatural  in  view  of  the  circumstances  under  which  they  occur.  The 
emotions  may  be  real,  but  morbidly  excited  or  in  morbid  excess.  On  the 
other  hand,  the  hysterical  manifestations,  in  some  cases,  simulate  emotions 
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which  do  not  exist.  Patients  sometimes  weep  violently  without  experi- 
encing mental  anguish,  and  laugh  immoderately  without  enjoyment.  An 
intelligent  and  estimable  lady,  in  advanced  life,  who  was  under  my  obser- 
vation for  many  years,  was  subject  to  spells  of  uttering  loud  explosive 
sounds  resembling  those  of  laughter,  from  which  she  declared  she  was 
unable  to  refrain.  They  were  called,  in  the  family,  her  laughing  or 
screaming  fits.  These  were  the  only  hysterical  phenomena  in  the  case, 
and  it  was  frequently  necessary  to  administer  a  full  opiate  to  arrest  them. 

A  tendency  to  exaggerate  subjective  symptoms  of  disease  often  enters 
into  the  hysterical  condition,  proceeding  sometimes  from  an  exaggerated 
sense  of  existing  symptoms,  and  sometimes  from  a  morbid  desire  to  ex- 
cite interest  or  sympathy.  It  is  an  important  part  of  the  knowledge  and 
tact  of  the  practitioner  to  make  due  allowance  for  this  tendency  in  his 
investigation  of  symptoms.  In  some  cases  a  morbid  perversion  of  the 
mind  leads  patients  to  undertake  to  practice  gross  frauds  as  regards  their 
ailments.  They  pretend  to  have  extraordinary  disorders,  and  resort  to 
ingenious  and  persevering  efforts  of  deception.  Here,  too,  the  knowledge 
and  tact  of  the  physician  are  called  into  requisition.  He  meets  not  infre- 
quently with  hysterical  malingering  as  well  as  hysterical  self-deception. 
Owing  to  the  facts  just  stated,  hysteria  is  associated  in  the  minds  of  many 
with  either  imaginary  complaints  or  imposition  ;  hence,  many  are  loth  to 
consider  themselves  as  affected  with  hysteria,  and  the  physician  learns 
reserve  in  the  use  of  this  term  in  his  intercourse  with  his  patients. 

Other  symptoms  of  the  hysterical  condition  are,  a  painful  sense  of  con- 
striction in  the  epigastrium,  and  the  sensation  of  a  foreign  body  in  the 
throat,  known  as  the  globus  hystericus.  To  these  a  great  number  and 
variety  of  morbid  sensations  might  be  added,  such  as  cephalalgia,  tinnitus 
aurium,  eructations,  abdominal  tj-mpanites,  irregular  chills  with  yawning 
and  stretching,  diuresis,  twitching  of  muscles,  cramps,  etc.  etc.  Now,  the 
nervous  and  mental  disorder  which  constitutes  what  is  commonly  called 
the  hysterical  condition,  may  be  associated  with  a  host  of  affections. 
This  condition  may  enter  more  or  less  as  an  element  into  almost  any  dis- 
ease. There  are  certain  affections  with  which  it  is  frequently  associated, 
viz.,  neuralgia,  especially  supra-orbital,  cervico-occipital,  and  dorso-in- 
tercostal,  functional  disturbance  of  the  heart,  hj-perassthesia  of  the  abdo- 
minal walls  and  of  the  surface  of  the  body  elsewhere,  functional  paraplegia, 
diminished  sensibility  to  pain  in  portions  of  the  cutaneous  surface 
(analgesia),  loss  of  voice  from  paralysis,  or  nervous  aphonia,  a  peculiar 
nervous  cough  which  has  been  considered  in  a  previous  part  of  this  work,1 
etc.  Associated  with  the  hysterical  condition,  these  affections  are  often 
considered  as  varied  forms  of  hysteria ;  the  name  hysterical  is  applied  to 
them.  Properly  considered,  they  simply  coexist  with  the  hysterical  con- 
dition. The  circumstances  under  which  these  affections  are  developed 
are  often  favorable  for  hysterical  manifestations  ;  but  the  occurrence  of 
the  latter  is  not  sufficient  ground  for  calling  the  affections  hysterical. 
Practically,  however,  it  is  important,  always,  to  take  into  account  the 
coexistence  of  the  hysterical  condition. 

What  I  have  called  the  hysterical  condition  embraces  the  milder  mani- 
festations of  hj-steria.  Several  forms  of  the  affection  are  hysterical 
paroxysms  characterized  by  convulsive  movements,  by  coma  more  or  less 
complete,  and  by  delirium.  In  some  cases  the  convulsions  constitute  the 
most  prominent  feature  of  the  paroxysms,  coma,  in  these  cases,  usually 
coexisting ;  in  other  cases  coma  occurs  without  convulsions,  but  the  coma 

1  Vide  page  281. 
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may  precede  or  follow  convulsions,  and  in  some  cases  delirium  is  the 
prominent  feature.  The  severer  forms  of  hysteria,  therefore,  may  be 
considered  as  threefold,  viz.,  hysterical  convulsions,  hysterical  coma,  and 
hysterical  delirium. 

Hysterical  convulsions  occur  in  persons  subject  to  the  milder  manifes- 
tations of  hysteria,  and  the  latter  are  frequently  premonitions  of  the 
former.  The  development  of  the  paroxysm  is  generally  gradual ;  the 
convulsions  are  preceded  by  notable  distress  referred  to  the  epigastrium, 
by  a  sense  of  choking  or  suffocation,  and  sometimes  by  a  feeling  as  if  a 
solid  body,  or  ball,  ascended  from  the  abdomen  to  the  throat  (globus  hys- 
tericus).  The  convulsive  movements  are  often  first  manifested  in  the 
muscles  of  the  eyelids  and  eyeballs.  Other  of  the  muscles  of  the  face  are 
rarely  affected,  and,  hence,  movements  more  or  less  rapid  of  the  eyes  and 
constant  nictation  are  highly  distinctive  of  an  hysterical  paroxysm,  if 
the  movements  be  limited  to  these  facial  muscles.  These  muscles  may 
be  alone  affected,  but  frequently  the  convulsive  movements  extend  to  the 
extremities  and  trunk. 

A  distinctive  feature  of  the  convulsive  movements  of  the  body  and 
limbs  is,  they  are  not  purely  automatic.  Patients  throw  their  limbs  in 
various  directions,  they  tumble  about  the  bed  with  violence,  rolling  from 
the  bed  to  the  floor,  and  striking  with  force  against  solid  substances,  if 
not  prevented ;  they  struggle  with  those  who  attempt  to  restrain  them, 
and  sometimes  show  a  prodigious  degree  of  strength.  After  continuing 
active  movements  for  several  minutes,  they  remain  comparatively  quiet 
for  a  time,  and  the  convulsions  are  then  renewed.  At  times  they  grasp 
the  throat  as  if  to  remove  an  obstruction,  strike  the  breast,  or  tear  the 
hair.  These  movements  are  in  great  measure  voluntary ;  they  are  directed 
by  a  delirious  volition,  in  this  respect  differing  essentially  from  the  con- 
vulsions .of  epilepsy,  or  eclampsia,  which  are  purely  automatic  or  involun- 
tary. Automatic  movements,  however,  in  certain  cases,  enter,  more  or 
less,  into  hysterical  convulsions.  Tonic  spasm  of  the  posterior  muscles 
of  the  trunk,  bending  the  body  backward,  so  that  the  trunk,  head,  and 
lower  limbs  form  the  arc  of  a  circle,  constituting  what  is  known  as  opistho- 
tonos,  occurs  in  some  cases  of  hysteria.  The  jaws  are  sometimes  firmly 
closed,  as  in  trismus.  In  the  intervals  between  the  active  movements  the 
muscles  are  often  rigid. 

Consciousness  during  the  active  motions,  and  in  the  intervals,  appears 
to  be  lost,  but  generally  the  patient  has  more  or  less  cognizance  of  what 
is  said  and  done,  a  fact  which  the  practitioner  may  often  turn  to  good 
account  in  the  management.  The  face  is  sometimes  flushed  and  some- 
times pale.  Respiration  is  often  notably  disturbed,  in  some  cases  being 
extremely  rapid  and  irregular,  in  other  cases  slow  and  suspirious.  It  is 
extremely  rare  for  foamy  saliva  to  be  ejected  from  the  mouth,  or  for  the 
tongue  to  be  bitten.  The  spasm  of  the  larynx  and  muscles  of  respiration, 
which  characterizes  epilepsy,  is  wanting,  the  nostrils  are  usually  dilated 
nictation  and  movements  of  the  eyes  generally  continue.  The  pulse  is 
frequently  but  little,  or  not  at  all,  affected.  The  heart,  however,  some- 
times acts  with  violence  and  irregularity.  The  tranquillity  of  the  circula- 
tion, in  some  cases,  is  a  striking  feature.  The  duration  of  the  paroxysm, 
varies  much  in  different  cases.  It  very  rarely,  if  ever,  is  limited  to  a  few 
moments  ;  it  may  continue  for  a  period  varying  from  half  an  hour  to  seve- 
ral hours.  The  convulsive  movements  gradually  go  off,  and  the  disap- 
pearance of  the  paroxysm  is  frequently  accompanied  by  cries,  groans, 
sighs,  loud  weeping,  or  spasmodic  laughter.  Copious  diuresis  is  apt  to 
occur  at  the  termination  of  the  paroxysm. 
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It  is  important  to  discriminate  hysterical  convulsions  from  epileptic 
paroxysms  and  epileptiform  convulsions  or  eclampsia.  The  foregoing 
sketch  presents  certain  points  which,  in  general,  suffice  for  the  differential 
diagnosis,  viz.,  the  evidence  of  volition  in  the  character  of  the  movements, 
the  gradual  development  of  the  attack,  absence  of  convulsive  movements 
of  the  muscles  of  the  face,  excepting  those  of  the  eyes,  absence  of  foamy 
saliva  and  blood  upon  the  lips,  the  respiration  disordered,  but  not  sus- 
pended by  spasm  of  the  larynx  and  respiratory  muscles,  the  long  duration 
of  the  paroxysm,  the  incomplete  loss  of  consciousness,  and  the  occurrence 
of  symptoms  denoting  the  hysterical  condition  prior  to  and  following  the 
paroxysm.  It  is  a  fact,  however,  not  to  be  lost  sight  of,  that  epilepsy  or 
eclampsia  may  be  conjoined  with  hysterical  convulsions. 

Hysterical  coma  enters  more  or  less  into  the  paroxysms  just  described. 
It  may  precede  and  follow  them.  It  is  sometimes  accompanied  with  con- 
vulsive movements  limited  to  the  eyelids  or  eyes,  but  it  occurs  without 
any  convulsions.  In  a  case  of  simple,  ordinary  hysterical  coma,  the 
patient  lies  apparently  in  a  state  of  profound,  tranquil  sleep.  The  coun- 
tenance presents  a  natural  appearance ;  the  respiration  is  quiet,  with  per- 
haps occasional  sighs.  The  pulse  is  regular,  and  is  neither  accelerated 
nor  retarded ;  there  is  frequently  more  or  less  rigidity  of  the  muscles. 
Attempts  to  rouse  the  patient  from  this  state  are  either  ineffectual,  or 
answers  to  questions  are  obtained  with  much  difficulty  in  feeble  whispers. 
The  muscles  offer  resistance  to  efforts  to  separate  the  jaws.  This  quasi 
comatose  state  continues  for  a  variable  period,  often  for  hours  and  some- 
times for  days,  if  not  successfully  treated.  Patients  in  this  state  are  not 
completely  unconscious ;  they  are  cognizant  of  what  is  said  and  done. 
Sensibility  to  pain  is  blunted,  but  not  abolished  ;  pinching  or  pricking 
the  skin  may  be  borne  without  flinching,  but  stronger  impressions,  such 
as  are  produced  by  the  application  of  a  heated  hammer  or  the  prolonged 
cold  douche,  occasion  suffering. 

Attacks  of  this  kind  occasion  great  alarm,  and  the  physician,  will  natu- 
rally participate  in  the  apprehensions  of  friends  if  he  fail  to  determine  the 
nature  of  the  affection.  It  is  to  be  discriminated  from  apoplexy,  and  the 
diagnostic  points  are  as  follows :  The  attacks  do  not  present  the  stertor 
of  apoplexy,  and  hemiplegia  is  wanting ;  the  pupils  respond  readily  to 
light ;  the  patient  is  perhaps  known  to  be  subject  to  hysteria.  The  symp- 
toms of  the  hysterical  condition  precede  the  coma.  The  age  of  the  patient 
will  be  likely  to  be  under  the  period  when  apoplexy  is  most  apt  to  occur ; 
and  in  ordinary  hysterical  coma  the  nature  of  the  affection  is  generally 
speedily  declared  by  the  efficacy  of  certain  measures  of  treatment  to  be 
presently  mentioned. 

Ursemic  coma  is  to  be  excluded.  Antecedent  and  coexisting  symptoms 
relating  to  the  urine,  general  dropsy,  in  some  cases,  and  the  absence  of 
hysterical  premonitions,  will  suffice  for  this  differential  diagnosis.  Aber- 
crombie  relates  cases  of  fatal  coma,  occurring  in  females,  which  are  liable 
to  be  mistaken  for  hysteria,  nothing  being  found  after  death  to  account 
for  the  coma  except  cerebral  congestion.  Williams  describes  these  cases 
in  the  following  terms :  "  A  young  female  becomes  anaemic,  and  after  ex- 
hibiting various  symptoms  of  feeble  general  circulation,  with  headache, 
drowsiness,  and  impaired  sensorial  functions,  suddenly  becomes  worse, 
passes  into  a  state  of  stupor,  with  dilated  pupils,  sometimes  varied  by 
slight  manifestations  of  delirium,  throbbing  of  the  carotids  and  partial 
heat  of  the  head,  and  dies  comatose.  On  opening  the  head,  a  small  quan- 
tity of  serum  is  found  under  the  arachnoid  and  in  the  ventricles,  some- 
times with  a  little  lymph  (in  one  case  there  was  none).  The  vascularity 
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of  the  membranes  is  remarkable,  but  the  vessels  most  distended  are  the 
veins,  and  in  the  larger  of  these  and  in  the  longitudinal  sinus  there  is  a 
firm  coagulum."1  I  had  met  with  two  cases  answering  to  this  description 
many  years  ago,  before  uraemia  was  as  much  understood  as  now.  The 
existence  of  uraemia  in  such  cases  would  seem  now  to  afford  a  rational 
interpretation  of  the  phenomena ;  yet  I  have  recently  met  with  a  case  in 
which  repeated  careful  examinations  of  the  urine  gave  no  evidence  of 
renal  disease. 

There  is  a  possibility  of  confounding  the  coma  dependent  on  meningitis 
for  hysterical  coma.  Meningitis  is  to  be  excluded  by  the  fact  of  the  coma 
not  having  been  preceded  by  the  diagnostic  symptoms  of  that  disease, 
viz.,  pain  in  the  head,  intolerance  of  light,  suffusion  of  the  eyes,  throbbing 
of  the  carotids,  etc.  The  thermometer  will  aid  in  the  exclusion  of  menin- 
geal  or  any  other  acute  inflammation.  If  an  acute  inflammation  exist,  the 
heat  of  the  body  is  more  or  less  raised ;  whereas,  hysteria,  existing  alone, 
does  not  give  rise  to  any  increase  of  heat.  By  this,  also,  meningitis  may 
be  excluded  in  cases  of  hysterical  delirium. 

Under  the  head  of  hysterical  coma  may  be  embraced  certain  extraor- 
dinary cases,  in  which  the  mental  faculties,  the  senses,  and  sensibility  are 
suspended  more  completely  and  for  a  longer  period  than  in  ordinary  cases. 
In  view  of  the  infrequeney  of  such  cases,  and  the  embarrassment  to  the 
young  practitioner  which  they  are  likely  to  occasion,  I  shall  subjoin 
an  account  of  two  cases  which  have  fallen  under  my  observation,  the 
patient  in  one  of  the  cases  being  of  the  male  sex : — 

CASE  I. — Jacob  Humble,  German,  aged  25,  mechanic,  was  admitted 
into  hospital  in  a  state  of  apparent  unconsciousness,  and  the  previous 
history  was  not  ascertained.  On  the  morning  after  his  admission  he 
seemed  to  be  in  quiet  sleep ;  he  could  not  be  roused  to  any  manifestation 
of  consciousness.  On  raising  the  eyelids,  they  remained  open  for  some 
time,  but  he  appeared  to  take  no  notice.  Flies  creeping  on  the  face  and 
even  over  the  conjunctiva  did  not  disturb  him.  The  pupils  were  not  dilated 
nor  contracted,  and  responded  fully  to  light.  The  respiration  was  per- 
fectly normal,  pulse  76  and  regular,  skin  natural,  no  distension  nor  ten- 
derness of  abdomen.  Drinks  introduced  into  the  mouth  were  retained 
there  for  some  time,  and  mostly  escaped,  a  small  portion  being  swallowed. 
He  lay  motionless,  not  changing  his  position,  and  giving  no  manifesta- 
tion of  suffering.  There  were  no  physical  signs  of  disease  of  the  heart. 
An  enema  of  spirits  of  turpentine  and  assafoetida  was  directed.  The  cold 
douche  was  applied  for  some  time  to  the  head  with  no  effect. 

On  the  second  day  he  was  in  the  same  state,  and  had  so  remained. 
Deglutition  was  not  impaired ;  he  swallowed  when  liquid  was  introduced 
into  the  mouth,  but  did  not  call  the  act  into  exercise  by  any  voluntary 
effort.  The  vapor  of  ammonia  applied  to  the  nostrils  occasioned  contrac- 
tion of  the  orbicular  muscle  of  the  mouth  and  flushing  of  the  face,  but  no 
manifestation  of  consciousness  nor  effort  to  escape  from  the  inhalation. 
No  remedy  was  presented,  but  efforts  to  introduce  nourishment  directed. 

On  the  third  day  there  was  no  material  alteration.  He  remained  ap- 
parently unconscious  and  nearljr  motionless.  The  ej-es  were  now,  for  the 
most  part,  open,  but  he  seemed  to  take  no  notice.  The  eyes  were  fixed 
in  one  direction.  He  seldom  winked.  Drink  and  nourishment,  intro- 
duced into  the  mouth,  were  mostly  lost.  There  had  been  no  evacuation 
from  the  bowels  or  bladder  since  his  admission.  The  catheter  was  intro- 
duced without  difficulty  and  -with  no  voluntary  resistance,  and  a  quart  of 
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urine  withdrawn.  The  iris  was  mobile.  The  finger  could  be  brought 
quite  into  contact  with  the  conjunctiva  without  causing  him  to  wink. 
During  my  visit,  while  engaged  in  examining  other  cases,  he  changed  his 
position  in  bed,  which  he  had  not  been  observed  to  do  before.  No  treat- 
ment directed,  except  the  administration  of  a  little  brandy  and  nourish- 
ment. 

On  the  fourth  day  there  was  marked  improvement.  The  eyes  were  open 
and  denoted  more  intelligence,  but  he  did  not  speak,  nor  appear  to  give 
heed  to  questions.  He  made  slight  and  ineffectual  efforts  to  protrude  the 
tongue  when  requested.  He  took  nourishment  freely  and  with  apparent 
relish.  On  the  previous  evening  he  asked  for  tea  after  some  had  been 
forcibly  administered.  He  had  on  this  evening  a  paroxysm  of  violent 
weeping. 

On  the  fifth  day  the  aspect  and  symptoms  were  not  so  good.  He  re- 
sisted the  introduction  of  nourishment.  He  lay  with  the  eyes  open,  but 
appeared  to  take  no  notice.  Urinated  in  bed.  No  dejection  since  his 
admission.  Croton  oil,  gtt.  j,  every  two  hours  until  operation,  was 
directed. 

On  the  sixth  day  there  was  no  material  change.  The  croton  oil,  together 
with  brandy  and  nourishment,  were  forcibly  administered,  the  patient 
resisting,  holding  the  articles  in  the  mouth,  but  finally  swallowing  them. 
Four  drops  of  croton  oil  had  been  given  without  effect.  On  making 
preparations  to  introduce  the  catheter,  he  urinated,  discharging  a  pint 
of  urine. 

On  the  seventh  day  there  was  no  material  change.  He  had  had  a  free 
evacuation  from  the  bowels,  which  he  did  not  pass  in  bed,  but  disposed 
his  body  so  as  to  pass  it  on  the  floor.  "  Firing"  was  resorted  to  on  this 
day  by  means  of  a  hammer  heated  by  dipping  it  in  boiling  water.  He 
bore  the  heated  iron  for  some  time  without  manifesting  pain,  but,  on  con- 
tinuing the  application,  and  stating  that  it  was  intended  to  carry  the  firing 
over  the  whole  body,  he  began  to  make  vigorous  resistance,  and  at  length 
protruded  the  tongue  when  requested,  and  took  brandy  and  water  freely. 
The  firing  was  then  discontinued,  with  the  threat  of  repeating  it,  and 
resorting  to  the  red-hot  iron,  if  marked  improvement  did  not  ensue. 

On  the  eighth  day  the  improvement  was  marked.  He  took  notice,  drank 
without  difficulty,  had  a  free  evacuation  from  the  bowels,  and  manifested 
by  signs  his  wish  for  that  purpose.  On  the  ninth  and  tenth  days  the  im- 
provement continued.  He  took,  however,  but  little  notice,  and  replied 
to  questions  slowly  in  a  feeble  whisper. 

On  the  eleventh  day  he  was  made  to  sit  up.  Without  any  effort  on  his 
part,  he  was  dressed  and  placed  in  a  chair.  He  remained  sitting  in  the 
same  position,  the  eyes  fixed  in  one  direction,  the  lips  somewhat  sepa- 
rated. He  protruded  the  tongue  partially  and  slowly  when  requested, 
but  did  not  reply  to  questions.  Nourishment  was  administered  with  dif- 
ficulty. The  expression  of  countenance  was  that  of  the  deepest  dejection. 
On  the  twelfth  day  he  remained  the  same,  and  was  carried  out  of  the  ward 
to  the  balcony. 

On  the  thirteenth  day  there  was  a  marked  change.  He  took  notice, 
greeted  me  with  a  smile,  and  offered  his  hand.  He  walked  of  his  own 
accord.  But  on  the  fourteenth  day  he  again  became  indifferent,  the  eyes 
fixed  in  the  same  direction,  and  he  resisted  nourishment.  He  was  in  this 
state  on  the  fifteenth  day.  He  took  no  notice.  Flies  creeping  over  the 
face,  lips,  and  conjunctiva  seemed  to  occasion  no  annoyance.  At  times 
there  was  constant  nictation.  He  continued  to  resist  the  introduction  of 
nourishment.  Firing  was  again  employed.  This  operation  caused  wri- 
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things  and  exclamations  of  pain,  and  on  discontinuing  it  he  took  nourish- 
ment as  directed.  There  was  no  material  change  on  the  sixteenth  day. 
The  patient  was  made  to  sit  up,  and  presented  an  air  of  intense  abstrac- 
tion. Firing  was  resorted  to  from  time  to  time  as  a  means  of  making 
him  take  nourishment. 

On  the  seventeenth  day  the  patient  took  food  without  difficulty,  but 
remained  in  the  same  state  as  regards  silence,  motionless  position,  and  an 
expression  of  abstraction.  He  was  led  about  the  ward,  walking  slowly 
with  his  eyes  fixed  upon  the  ground.  Firing  was  continued,  and  it  was 
apparently  by  the  moral  effect  of  this  remedy  that  he  was  made  to  eat 
and  walk  about.  The  experiment  was  tried  of  leaving  him  unsupported 
in  the  centre  of  the  ward.  After  remaining  perfectly  motionless  for 
several  minutes,  he  dropped  down,  but  in  a  way  not  to  receive  any  injury. 

On  the  eighteenth  day  there  was  improvement.  He  talked  and  walked 
about  on  his  own  accord.  On  the  nineteenth  day  he  again  relapsed  into 
silence,  with  an  expression  of  abstraction,  and  reluctance  to  take  food. 
Firing  was  resumed,  and,  by  means  of  this  remedy,  he  was  made  to  walk 
in  the  open  air.  On  the  twentieth  day  he  walked  about,  ate,  and  talked 
freely.  After  this  date  he  progressively  improved,  and  was  discharged 
well  at  the  end  of  three  weeks. 

Nothing  could  be  ascertained  respecting  the  cause  of  this  attack.  The 
patient  stated,  after  his  recovery,  that  he  recollected  what  had  occurred 
during  his  illness.  I  did  not  discover  that  the  mind  was  exclusively 
occupied  by  any  dominant  idea,  as  in  ecstacy.  Consciousness  was  not 
lost,  but  the  exercise  of  the  faculties  dependent  on  the  cerebro-spinal 
system  were,  in  a  great  measure,  suspended.  A  morbid  moral  perverse- 
ness  appeared  to  be  an  element  in  the  case,  as  in  most  cases  of  hysteria, 
but  it  was  certain  that  the  patient  was  not  a  malingerer. 

CASE  2. — This  case  came  under  observation  in  the  practice  of  the  late 
Prof.  Peniston,  of  New  Orleans.  The  patient  was  a  married  lady,  aged 
27.  She  had  had  seven  children,  and,  within  the  preceding  eighteen 
months,  two  miscarriages.  Three  years  before  she  had  had  an  attack  of 
hysteria,  followed  by  mental  aberration  for  a  few  weeks.  I  saw  the  pa- 
tient but  once.  She  passed  immediately  from  the  care  of  Prof.  P^  into 
other  hands,  and  I  did  not  learn  the  subsequent  history.  She  was  in  a 
state  of  apparent  mental  abstraction.  During  my  visit  she  sat  in  the 
same  position,  remaining  motionless,  with  the  eyes  closed.  She  made  no 
reply  to  questions,  and  gave  no  indication  of  taking  the  least  notice  of 
persons  or  things  around  her.  She  could  not  be  made  to  open  the  eyes 
or  mouth.  When  the  eyelids  were  raised,  the  eyeballs  were  rolled  up- 
ward so  as  to  conceal  the  greater  part  of  the  cornea.  She  resisted  efforts 
to  depress  the  lower  jaw.  The  pulse  was  regular  and  not  accelerated. 
At  times  she  opened  her  eyes,  and  replied  briefly  to  questions.  She  sig- 
nified her  desire  for  food  and  drink,  and  for  conveniences  to  urinate  and 
evacuate  the  bowels.  She  took  nearly  as  much  food  as  in  health. 

My  notes  do  not  contain  information  respecting  the  condition  as  re- 
gards sensibility  of  the  surface  in  this  case.  There  appeared  to  be  a  sus- 
pension of  the  exercise  of  the  faculties  of  the  mind,  save  as  connected 
with  the  instinctive  wants.  The  condition  had  existed,  with  temporary 
periods  of  improvement,  for  several  weeks.  I  have  met  with  a  case  pre- 
senting, essentially,  the  same  features  as  case  No.  1.  The  patient  was  a 
young  man  whom  I  saw  in  consultation  with  Dr.  J.  S.  Crane,  of  Elizabeth, 
New  Jersey,  and  another  similar  case,  except  that  catalepsy  was  added, 
has  come  under  my  observation  at  Bellevue  Hospital.  Both  these  cases 
ended  in  recovery. 
49 
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Hysterical  delirium  occurs  generally  subsequent  to,  or  in  alternation 
with,  the  paroxysms  of  convulsions  or  coma,  which  have  been  described  ; 
but  it  also  occurs  alone.  It  is  preceded  and  followed  by  symptoms  char- 
acteristic of  the  hysterical  condition.  The  delirium  is  active,  and  is  mani- 
fested, in  some  cases,  by  wild,  excited  talking,  the  mind  passing  rapidly 
from  one  topic  to  another.  The  mind  may  run  on  either  gay  or  grave 
topics,  or  there  may  be  an  incongruous  union  of  both.  Patients  are  some- 
times violent.  Occasionally  they  use  vulgar  and  obscene  language.  In 
some  cases  the  mind  acts  under  the  influence  of  insane  delusions,  and 
these  sometimes  involve  spectral  illusions.  A  girl  ten  years  of  age,  during 
convalescence  from  dysentery,  after  complaining  for  some  hours  of  pain 
in  the  abdomen,  presented  symptoms  which  greatly  alarmed  her  friends. 
She  declared  that  she  was  dying ;  desired  to  kiss  the  members  of  the 
family  for  the  last  time  ;  said  she  was  going  to  her  heavenly  home,  and, 
exclaiming,  "  I  see  my  mother,  I  am  coming,"  she  fell  into  a  state  of  un- 
consciousness. Being  summoned  in  urgent  haste,  I  found  her  in  hysterical 
coma,  from  which  she  emerged  in  a  short  time,  and  recovered  without  any 
relapse.  The  mother  of  the  patient  had  died  two  years  before. 

Of  the  pathology  of  hysteria  in  the  severer  forms  just  described,  all  that 
can  be  said,  with  our  present  knowledge,  is,  it  involves  a  functional  mor- 
bid condition  affecting  the  nervous  system,  especially  in  its  relations  with 
the  mental  faculties.  An  important  element  of  the  affection  is  disorder 
and  weakness  of  the  will ;  the  affection,  however,  is  by  no  means  purely 
mental,  but  proceeds  from  a  pathological  state  of  the  cerebral  organs  with 
which  the  perceptive  and  emotional  faculties,  together  with  the  will,  are 
connected.  The  three  forms  of  hysteria  which  have  been  described  differ 
considerably  as  regards  the  kind  of  morbid  manifestations,  but  that  they 
are  different  forms  of  one  affection  is  shown  by  their  coexistence  or  occur- 
rence in  alternation,  by  certain  symptoms,  characteristic  of  the  hysterical 
condition,  which  occur  alike  in  connection  with  each  form,  and  by  the  fact 
that  what  we  know  of  the  causation  applies  equally  to  the  three  forms. 

Hysteria  may  occur  at  any  period  of  life,  but  in  the  great  majority  of 
cases,  patients  are  between  fifteen  and  twenty  years  of  age.  I  have  re- 
ferred to  a  case  in  which  it  was  well  marked  in  a  girl  ten  years  old.  It  is 
certainly  of  rare  occurrence  either  before  the  evolution  of  the  sexual  in- 
stinct, or  after  the  period  when  it  may  be  supposed  that  venereal  desires 
have  ceased ;  but  it  sometimes  continues  into  advanced  life,  and  an  in- 
stance has  been  referred  to  in  the  second  paragraph  of  this  chapter.  It 
is  an  affection  peculiar  to  females,  but  it  occurs  in  males.  I  have  notes 
of  several  cases,  in  addition  to  the  case  of  hysterical  coma  which  has  been 
detailed,  in  which  men  were  affected  with  well-marked  hysteria  in  its  se- 
verer forms.  The  symptoms  which  characterize  the  hysterical  condition 
are  not  very  uncommon  in  males.  The  name  hysteria,  therefore,  which, 
in  its  etymology,  signifies  the  uterus,  is  a  misnomer. 

The  causation  appears  to  require  a  peculiarity  of  constitution.  There 
are  some  persons  who  are  constitutionally  prone  to  hysteria,  and  there 
are  many  who  are  incapable  of  having  it.  The  hysterical  diathesis  is  apt 
to  exist  in  members  of  the  same  family.  A  great  variety  of  causes  may 
contribute  to  the  development  of  the  affection,  among  the  more  frequent 
being  anaemia,  overtasking  of  mind  and  body,  mental  anxiety  or  grief,  and 
the  prostration  incident  to  various  diseases.  The  influence  of  causes  per- 
taining to  the  sexual  system  has  doubtless  been  much  exaggerated ;  but 
the  agency  of  excessive  venereal  indulgence  or  masturbation,  on  the  one 
hand,  and  of  continence  on  the  other  hand,  in  certain  cases,  is  not  to  be 
doubted.  Sudden  disappointment,  nffliction  from  loss  of  friends,  violent 
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anger,  jealousy,  and  other  kinds  of  strong  mental  excitement,  often  act 
as  exciting  causes  of  an  hysterical  paroxysm.  A  desire  to  excite  in  the 
minds  of  friends  or  others  anxiety  or  alarm,  and  to  furnish  occasions  for 
interest  or  sympathy,  contributes  to  the  abandonment  or  perversion  of 
the  power  of  the  will,  which  enters  into  the  paroxysms.  The  hysterical 
constitution  may  be  developed,  and  is  often  fostered,  by  the  absence  of 
wholesome  restraint  and  discipline  in  the  management  of  youth,  and  by 
an  unfortunate  habit  to  which  females,  more  than  males,  are  apt  to  become 
addicted,  namely,  of  concentrating  unduly  the  attention  on  personal  sen- 
sations and  sentiments. 

As  regards  prognosis,  hysterical  attacks  are  proverbially  devoid  of 
danger.  The  practitioner,  however,  is  not  to  lose  sight  of  the  fact  that 
hysteria  may  be  associated  with  affections  which  are  serious.  He  should 
not  be  too  ready  to  set  down  morbid  phenomena  to  the  account  of  hyste- 
ria. It  behooves  him  to  be  careful  not  to  confound  hysteria  with  other 
affections. 

The  treatment  of  hysteria  is  to  be  considered  with  reference,  first,  to 
the  hysterical  condition,  and,  second,  to  the  paroxysms  which  have  been 
described. 

The  hysterical  condition  calls  for  remedies  to  soothe  the  nervous  sys- 
tem, but  opiates  are  to  be  avoided.  Valerian,  assafoetida,  lactucarium, 
ether,  belladonna,  hyoscyamus,  and  the  valerianate  of  ammonia  are  appro- 
priate remedies.  Of  these,  the  first  two  are  the  most  efficient.  The  bro- 
mide of  potassium,  in  large  doses,  has,  in  some  cases,  a  remarkably  sooth- 
ing effect.  Alcoholic  stimulants  should  be  recommended,  if  at  all,  with 
great  reserve,  lest  the  patient  take  advantage  of  the  sanction  of  the  phy- 
sician, and  resort  to  them  more  frequently  and  freely  than  prudence  war- 
rants. The  most  important  part  of  the  treatment  is  h3rgienic.  The  object 
is  to  invigorate  both  body  and  mind.  With  regard  to  bodily  vigor,  good 
diet,  abundant  exercise  in  the  open  air,  and  regular  habits  as  regards 
sleep,  are  important.  With  regard  to  mental  vigor,  healthful  occupation 
of  mind,  and  avoidance,  as  far  as  possible,  of  everything  calculated  to 
produce  undue  development  of  the  sentiments  and  passions,  or  to  excite 
the  imagination,  are  to  be  enjoined.  The  causes  which  may  be  suspected, 
in  individual  cases,  are  to  be  removed  as  far  as  practicable.  The  patient 
should  be  encouraged  to  endeavor  to  increase  the  power  of  the  will  to  re- 
sist a  tendency  to  give  way  to  emotional  disturbance.  For  this  purpose, 
the  discreditable  character  of  the  affection  may  sometimes  be  referred  to 
with  advantage.  The  moral  management  will  involve  details  suited  to 
individual  cases,  which  must  be  left  to  the  discretion,  delicacy,  and  tact 
of  the  practitioner.  Cases  in  which  ailments  are  exaggerated  or  simu- 
lated with  a  view  to  excite  attention,  curiosity,  or  commiseration,  are 
unhappily  not  infrequent.  As  the  determination  of  the  patients,  in  these 
cases,  is  not  to  get  well,  the  varied  measures  of  treatment  which  are 
adopted  prove,  of  course,  ineffectual.  These  cases  sometimes  tax  most 
severely  the  patience  and  temper  of  the  physician. 

In  treating  cases  of  hysterical  convulsions,  it  is  to  be  borne  in  mind  that, 
if  left  to  pursue  their  course,  simply  preventing  the  patient  from  the  self- 
infliction  of  wounds  or  bruises,  they  would  end  of  their  own  accord,  and  it 
would  perhaps  be  as  well  for  the  patient  if  the  paroxysm  were  allowed  to 
exhaust  itself.  But  the  anxiety  and  alarm  of  friends  generally  require  a 
resort  to  measures  to  arrest  the  convulsive  movements.  The  prolong*-'! 
application  of  the  cold  douche  to  the  head  is  generally  successful.  The 
head  of  tin1  patient  is  to  be  held  over  a  tub,  and  cold  water  poured  upon 
it  continuously  until  the  convulsions  cease,  and  the  patient  admits  being 
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relieved  and  begs  that  the  measure  may  be  discontinued.  Recollecting 
that  consciousness  is  not  usually  abolished,  and  that  the  convulsions  depend 
upon  a  delirious  volition,  the  physician  should  take  care  to  state  repeat- 
edly that  the  douche  is  to  be  persisted  in  until  the  patient  is  able  to  express 
relief,  and  is  to  be  repeated  if  the  relief  be  not  permanent.  It  is  unques- 
tionable that  the  efficiency  of  this  measure  depends,  considerably  if  not 
chiefly,  on  its  moral  effect.  The  physician  should  also  make  to  the  friends, 
within  the  hearing  of  the  patient,  positive  assurances  that  there  is  no  dan- 
ger, and  that  the  paroxysm  will  certainly  be  arrested.  After  the  convul- 
sions cease,  if  the  patient  be  much  distressed,  an  opiate  may  be  given, 
either  by  the  mouth  or  by  the  hypodermic  method,  but  if  valerian,  assa- 
foetida,  or  ether  will  suffice,  they  are  to  be  preferred. 

In  an  ordinary  paroxysm  of  hysterical  coma,  the  douche,  as  just  de- 
scribed, will  almost  invariably  succeed  in  restoring  consciousness.  The 
same  course  is  to  be  pursued,  with  respect  to  moral  management,  as  in 
paroxysms  of  hysterical  convulsions.  The  treatment,  after  consciousness 
is  restored,  is  the  same  as  in  cases  of  convulsions  after  these  have  ceased. 
In  cases  of  prolonged  hysterical  coma,  "  firing,"  repeated  from  time  to 
time,  is  the  most  effective  measure.  Nourishment  should  be  given  forcibly, 
if  necessary,  and  as  sensibility  and  consciousness  return,  the  exercise  of 
the  will  in  taking  food,  sitting  up,  and  performing  other  voluntary  acts, 
should  be  enforced. 

In  hysterical  delirium,  if  mild,  the  remedies  which  have  been  mentioned, 
valerian,  assafcetida,  etc.,  with  soothing  management,  may  suffice.  If  the 
delirium  be  violent,  the  tartrate  of  antimony  carried  to  the  point  of  nau- 
sea, will  be  likely  to  tranquillize  the  patient. 

After  the  paroxysms  have  ceased,  in  each  of  the  three  forms,  the  treat- 
ment resolves  itself  into  that  called  for  by  the  hysterical  condition. 

Catalepsy. 

The  affection  called  catalepsy,  as  this  term  is  now  commonly  used,  is 
evidently  allied  to  one  of  the  forms  of  hysteria,  viz.,  hysterical  coma.  In 
the  cataleptic  state,  the  ssnsory  functions,  volition  and  consciousness,  are 
mostly  or  entirety  suspended.  So  far,  the  state  is  essentially  the  same  as 
in  some  cases  of  hysterical  coma  ;  but  superadded  is  a  peculiar  rigidity  of 
the  voluntary  muscles,  retaining  the  limbs  and  trunk  in  a  fixed  position, 
the  different  parts  of  the  body  preserving  the  positions  in  which  they  may 
be  placed  by  the  hands  of  another.  This  superadded  feature  is  charac- 
teristic of  catalepsy. 

The  cataleptic  state  is  generally  preceded  by  symptoms  of  the  hysterical 
condition,  but  it  is  sometimes  developed  suddenly,  that  is,  without  pre- 
monitions. The  patient,  while  in  this  state,  remains  immovable,  preserv- 
ing the  position  in  which  the  body  happened  to  be  at  the  time  of  the 
attack.  In  some  cases  the  rigidity  of  the  muscles  is  such  that  they  offer 
considerable  resistance  when  efforts  are  made  to  alter  the  position  of  any 
part,  but  in  other  cases  the  different  parts  are  easily  moved.  The  trunk 
or  limbs  are  retained  in  positions  which,  in  health,  would  require  a  strong 
exertion  of  the  will,  and  for  a  longer  period  than  would  be  possible  in 
health.  Thus,  the  limbs  are  sometimes  kept  for  a  long  time  extended,  or, 
the  patient  lying  on  the  back,  the  lower  limbs  may  be  raised  and  the  trunk 
elevated,  so  that  the  body  rests  only  on  the  sacrum,  and  this  position, 
which,  voluntarily  assumed,  would  soon  become  insupportable,  is  pre- 
served for  a  considerable  period.  This  remarkable  feature  is  more  or  less 
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marked  in  different  cases — in  other  words,  the  catalepsy  may  be  complete 
or  incomplete. 

As  in  cases  of  hysterical  coma,  the  vital  functions  may  be  but  little  or 
not  at  all  disturbed.  The  circulation  may  be  regular,  respiration  natural. 
the  temperature  maintained,  and,  if  food  be  ingested,  the  processes  involved 
in  nutrition  may  be  well  performed. 

The  affection  is  paroxysmal,  but  different  cases  differ  widely  as  regards 
the  frequency  and  duration  of  the  paroxysms.  They  are  sometimes  short, 
lasting  but  a  few  moments  ;  not  infrequently  they  continue  for  several 
days,  and  they  may  extend  to  weeks  and  even  months.  In  the  majority 
of  cases  the  duration  is  three  or  four  hours.  A  single  paroxysm  only  may 
occur,  and,  on  the  other  hand,  paroxysms  have  been  known  to  be  repeated 
daily  for  a  long  period.  A  case  is  cited  by  Puel,  in  which  1200  paroxysms 
occurred  within  twenty-eight  months. 

Catalepsy,  in  this  country,  exclusive  of  cases  of  so-called  Mesmerism  or 
animal  magnetism,  must  be  extremely  rare.  With  pretty  large  opportu- 
nities for  clinical  observation  for  more  than  thirt}'  years,  I  have  met  with 
but  two  well-marked  cases.  The  statistical  researches  of  Puel,  embracing 
results  of  an  analysis  of  148  cases,  show  that  it  is  not  peculiar  to  females. 
Of  these  148  cases,  80  were  in  females  and  68  in  males.1  In  one  of  the 
cases  which  I  have  seen  the  patient  was  of  the  male  sex.  A  large  ma- 
jority of  cases  are  between  10  and  30  years  of  age.  The  affection,  however, 
may  occur  under  1 0  years,  and  at  an  advanced  period  of  life.  It  appears 
to  be  induced  especially  by  mental  causes.  Melancholy,  over-taxing  of 
the  intellect,  and  violent  excitement  of  the  passions  favor  its  development, 
and  causes  frequently  determining  an  attack  are,  hatred,  jealousy,  fright, 
domestic  affliction,  reverses  of  fortune,  etc. 

The  prognosis  is  always  favorable,  as  regards  danger  to  life.  It  has, 
however,  been  observed  to  precede  the  occurrence  of  insanity,  paralysis, 
and  epilepsy. 

The  principles  of  treatment  are  essentially  the  same  as  in  cases  of  hys- 
terical coma.  The  condition  of  the  muscles  calls  for  the  use  of  friction 
with  stimulating  liniments.  Forcible  alimentation  may  be  required  if  the 
cataleptic  paroxysm  be  prolonged. 

An  abnormal  state,  analogous  to  that  of  catalepsy,  is  among  the  curious 
phenomena  which,  within  late  years,  have  excited  much  attention,  and  are 
commonly  known  as  the  phenomena  of  Mesmerism  or  animal  magnetism. 
The  consideration  of  these  phenomena  does  not  come  within  the  scope  of 
this  work. 

I  shall  content  myself  with  a  bare  allusion  to  certain  abnormal  condi- 
tions which  properly  belong  to  the  domain  of  psychology.  One  of  these 
is  the  condition  known  as  ecstasy.  In  this  condition,  the  mind,  absorbed 
in  a  dominant  idea,  becomes  insensible  to  surrounding  objects.  In  some 
cases,  during  the  ecstatic  state,  the  body  remains  immovably  fixed,  as  in 
catalepsy.  Extraordinary  visual  hallucinations  occur  in  some  cases.  The 
mental  condition  differs  from  that  of  catalepsy  in  this,  the  mind  is  active 
and  thoughts  or  visions  which  occur  are  recollected  afterward,  whereas  in 
catalepsy  the  action  of  the  mind  is  suspended  and  the  period  passed  in  the 
paroxysm  is  a  blank  in  the  patient's  memory.  Another  name  for  the  ecstatic 
state  is  trance.  As  in  some  cases  of  catalepsy,  the  respiration  and  circu- 
lation may  become  so  feeble  that,  without  close  examination,  life  may  be 
supposed  to  be  extinct.  If  the  breathing  be  not  readily  ascertained,  and 

1  Mem.  dc  TAcad.  do  MJd.,  Paris,  18o6,  vide  Valleix  op.  cit. 
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the  pulse  be  inappreciable,  auscultation  with  the  bin  aural  stethoscope  can 
hardly  fail  to  reveal  the  heart-sounds  in  such  cases. 

Another  condition  is  that  called  somnambulism.  This  condition  is  inci- 
dent to  sleep.  It  embraces  the  mental  and  physical  performances,  some- 
times very  extraordinary,  which  are  observed  in  sleep-walkers.  Similar 
phenomena  are  observed  in  the  condition  known  at,  the  Mesmeric  or 
magnetic  sleep. 

Tetanus. 

The  term  tetanus  is  applied  to  a  functional  affection  characterized  by 
persisting  rigidity  of  the  muscles  of  the  jaw,  and  frequently  of  the  greater 
part  of  the  voluntary  muscular  system,  with  paroxysms  of  tonic  spasms, 
the  intelligence  being  preserved.  In  the  great  majority  of  cases,  this  affec- 
tion follows  a  wound  or  local  injury  of  some  kind.  It  is  then  distin- 
guished as  traumatic  tetanus,  and  when  not  traumatic,  it  is  distinguished 
as  idiopathic  tetanus.  Its  symptomatic  characters  are  essentially  the  same 
whether  traumatic  or  idiopathic.  From  the  large  preponderance  of  trau- 
matic cases,  it  belongs  among  the  surgical  affections,  and  is  treated  of  at 
length  in  comprehensive  works  on  surgery.1  I  shall  briefly  consider  it  as 
an  idiopathic  affection. 

Idiopathic  tetanus  is  everywhere  rare,  and  in  cold  or  temperate  climates 
is  one  of  the  rarest  of  affections.  It  is  less  rare  in  tropical  climates.  It 
is  one  of  the  affections  to  which  newly-born  children  are  subject,  espe- 
cially in  tropical  climates,  but  occasionally  everywhere.  In  adults  it 
seems  sometimes  attributable  to  exposure  to  cold,  and,  with  this  apparent 
causation,  it  is  called  by  some  writers  Tetanos  a  f rigor e.  It  has  been 
conjectured  that  the  disease  is  sometimes  a  manifestation  of  rheumatism. 

In  most  cases  idiopathic  tetanus  is  developed  abruptl}-,  without  premo- 
nitions ;  but  in  a  certain  proportion  of  cases  it  is  preceded  by  indefinite 
ailments,  such  as  chilly  sensations,  sense  of  fatigue,  etc.  The  muscles 
first  affected  are  those  of  the  neck  and  lower  jaw.  The  affection  is  some- 
times limited  to  these  muscles,  and  it  is  then  distinguished  as  trismus. 
The  jaws  are  firmly  shut  by  the  rigid  contraction  of  the  muscles,  and  hence 
the  affection  is  known  as  lock-jaw.'  The  mouth  in  some  cases  cannot  be 
opened  by  any  force  which  it  would  be  prudent  to  employ ;  and  drink, 
nourishment,  or  remedies  can  only  be  taken  through  the  spaces  between 
the  teeth.  The  muscles  of  the  face  are  frequently  involved,  giving  rise 
to  distortions  of  the  features  which  are  sometimes  terrific.  The  angles 
of  the  mouth  are  drawn  backward  and  upward  giving  rise  to  the  expres- 
sion called  riiius  sardonicus.  The  tongue  is  sometimes  severely  bitten 
by  being  caught  between  the  teeth.  The  pharyngeal  muscles  are  not 
infrequently  involved,  preventing  deglutition. 

If  the  affection  extend  to  the  muscles  of  the  trunk,  the  abdomen  be- 
becomes  retracted  and  rigid,  and  the  respiratory  movements  of  the  chest 
are  restrained.  The  limbs  become  rigidly  extended.  The  entire  body  is 
sometimes  immovable  and  stiff,  so  that  it  may  be  raised  by  the  head  or 
feet  as  if  it  were  a  statue. 

Rigidity  of  the  muscles  is  persistent.  But,  at  intervals,  spasm  is  added 
to  the  persisting  contraction.  In  the  paroxysms  of  spasm  or  convulsions, 
the  body  is  frequently  bent  backward  by  the  predominant  force  of  the 
posterior  muscles  of  the  trunk ;  and,  in  extreme  cases,  the  body  forms 
the  arc  of  a  circle,  resting  on  the  head  and  sacrum,  and  sometimes  on  the 

1  Vide  Gross's  System  of  Surgery;  also  Hamilton's  Surgery. 
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head  and  heels.  This  is  called  opisthotonos.  A  much  less  frequent  form 
of  curvature  is  produced  by  the  predominant  contraction  of  the  muscles 
on  the  anterior  portion  of  the  trunk.  This  is  called  emprosthotnnos.  A 
lateral  curvature,  still  more  rare,  is  called  pleurosthotonos.  The  parox- 
ysms vary  in  duration,  and  occur  at  intervals  which  vary  much  in  different 
cases.  They  are  attended  with  severe  pain.  The  paroxysms  are  apt  to 
be  excited  by  any  mental  emotion,  and  by  impressions  transmitted  from 
the  surface  of  the  body.  In  this  respect,  as  also  in  the  character  of  the 
convulsions,  they  resemble  those  which  take  place  in  cases  of  poisoning 
by  strychnia. 

As  already  stated  in  the  enumeration  of  the  characters  distinctive  of 
tetanus,  the  intelligence  is  preserved;  delirium  and  coma  are  wanting. 
In  general,  the  paroxysms  are  more  frequent  during  the  day  than  during 
the  night.  If  deglutition  be  prevented  by  pharyngeal  spasm,  the  patient 
suffers  from  thirst  and  hunger.  Foamy  saliva,  under  these  circumstances, 
collects  and  escapes  from  the  mouth.  The  bowels  are  usually  consti- 
pated, but,  in  some  cases,  involuntary  dejections  occur.  Retention  of 
urine  may  occur,  or,  on  the  other  hand,  it  may  be  passed  involuntarily. 
The  circulation  may  be  but  little,  or  not  at  all,  disturbed,  save  as  an  effect 
of  disturbance  of  the  respiration.  Respiration  is  embarrassed  in  propor- 
tion as  the  respiratory  muscles  are  affected.  The  embarrassment  is 
usually  great  during  the  paroxysms,  and  fatal  apnoea  may  be  induced. 
The  temperature  of  the  body  is  notably  raised,  the  thermometer  in  the 
axilla  showing  an  increase  from  105°  to  110°  F.  This  high  temperature 
is  measurably,  if  not  chiefly,  an  effect  of  the  tonic  contraction  of  the 
muscles.  As  regards  temperature,  this  disease  differs  from  essential  fevers 
in  the  absence  of  any  regular  thermometric  fluctuations.  The  tempera- 
ture is  always  raised  during  exacerbations  in  which  the  muscular  contrac- 
tions are  increased.  Profuse  sweating  occurs  in  the  exacerbations,  or  fits 
of  spasm,  and  more  or  less  perspiration  exists  in  the  intervals.  Contrac- 
tion of  the  pupil  to  the  size  of  a  pin's  point  during  the  exacerbations  is 
often  observed,  the  contraction  going  off  in  the  intervals.  A  frequent 
symptom  is  pain  at  the  pit  of  the  stomach,  piercing  through  to  the  back. 
Radcliffe,  who  thinks  this  symptom  is  rarely  wanting,  attributes  it  to  a 
tetanic  condition  of  the  diaphragm. 

The  disease  sometimes  destroys  life  within  twenty-four  hours.  On  the 
other  hand,  in  some  very  rare  cases,  it  continues  for  several  weeks ;  when 
it  is  called  chronic  tetanus. 

In  a  large  proportion  of  cases  the  affection  ends  fatally,  after  a  duration 
varying  from  twenty-four  hours  to  twenty  days,  the  average  duration 
being  not  far  from  ten  days.  The  fatality  is  somewhat  less  from  idiopa- 
thic  than  from  traumatic  tetanus.  The  mode  of  dying  may  be  by  apnoea 
or  asthenia.  The  danger  of  apmea  is  in  proportion  to  the  amount  of 
embarrassment  of  respiration.  Death  by  asthenia  is  caused  by  the  ex- 
junction incident  to  long  continuance  of  the  rigidity  and  spasms,  together 
with  the  difficult}',  in  some  cases,  of  alimentation.  It  has  been  noticed 
that,  in  some  cases,  rigor  mortis  succeeds  the  spasms  during  life,  without 
tiny  appreciable  interval  of  muscular  relaxation. 

The  distinctive  characters  of  the  affection  render  the  diagnosis  suffi- 
ciently easy.  It  is  to  be  distinguished  from  spinal  meningitis  and  cere- 
bro-spinal  meningitis,  by  the  absence  of  local  symptoms  denoting  inflamma- 
tion, and  from  the  latter  of  these  affections  by  the  absence  of  cephalalgia, 
delirium,  anil  coma.  Absence  of  coma  distinguishes  it  from  epilepsy. 
Moreover,  the  latter  is  purely  paroxsymal,  the  muscles  not  being  con- 
tracted in  the  intervals.  Absence  of  characters  distinctive  of  hysteria 
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sufficiently  distinguish  it  from  that  affection.  It  is,  however,  to  be  recol- 
lected that  trismus,  with  or  without  convulsions,  is  an  occasional  mani- 
festation of  hysteria,  and,  under  these  circumstances,  is  unattended  with 
danger.  The  phenomena  produced  by  strychnia  in  poisonous  doses  bear 
the  closest  resemblance  to  those  of  tetanus,  and  to  discriminate  between 
them  is  of  great  importance  in  a  medico-legal  point  of  view.  Within  late 
years  strychnia  has  been  repeatedly  employed  for  homicidal  and  suicidal 
purposes.  The  following  differential  symptoms  are  quoted  from  Todd : — l 

"As  regards  the  tetanoid  state  from  strychnine. — a.  The  rapid  super- 
vention of  tetanoid  convulsions  affecting  chiefly,  and  with  most  intensity, 
the  muscles  of  the  trunk  and  spine,  causing  an  active  and  violent  opis- 
thotonos  rarely  met  with  in  tetanus.  b.  A  rigid  and  tetanoid  state  of  the 
muscles  of  the  lower  extremities,  with  somewhat  less  intensity  than  those 
of  the  trunk ;  the  limbs  extended  and  the  feet  drawn  powerfully  inward 
by  the  action  of  the  tibiales  postici  muscles.  The  upper  extremities 
affected  also,  but  in  a  less  degree,  and  the  hands  generally  semiflexed. 
c.  The  trismus  existing  only  imperfectly,  and  the  facias  tetanica  very 
slightly  or  not  at  all ;  swallowing  perfect,  but  the  mode  of  deglutition 
peculiar,  the  patient  snapping  at  the  liquid  offered,  and  gulping  it  down 
with  an  effort,  in  a  manner  very  similar  to  that  in  which  hydrophobia 
patients  swallow,  d.  The  attacks  of  opisthotones  very  frequent,  seem- 
ingly exquisitely  painful,  and  ushered  in  by  a  cry  more  or  less  loud. 

''  As  regards  tetanus. — a.  The  symptoms  coming  on  gradually,  and  the 
trismus  the  earliest,  the  most  promiment,  and  most  important  one.  b.  The 
fades  tetanica  a  very  characteristic  symptom,  c.  The  attacks  of  opis- 
thotonos  less  frequent,  less  extensive,  and  less  severe  than  in  poisoning 
by  strychnine,  d.  The  extremities  the  last  parts  affected  and  suffering 
much  less  from  the  tonic  spasms  than  other  parts,  e.  Deglutition  slow 
and  difficult,  and  sometimes  impossible,  owing  to  the  spasmodic  closure 
of  the  mouth." 

To  these  differential  points  it  is  to  be  added,  that  a  fatal  dose  of  strych- 
nia kills  quickly,  usually  within  an  hour,  whereas,  in  fatal  cases  of  tetanus, 
life  is  prolonged  generally  for  two  or  three  days. 

Examinations  after  death,  in  cases  of  tetanus,  have  not  established,  as 
yet,  definite,  uniform  lesions.  Lockhart  Clark  is  of  the  opinion  that  de- 
generation of  the  cells  of  the  cord  is  constant.  It  is,  however,  a  question, 
when  lesions  have  been  found,  whether  they  are  primary,  or  secondary, 
or,  again,  whether  they  are  not  associated  with  the  disease  merely  by 
coincidence.  With  respect  to  the  pathological  condition,  the  analogy  of  the 
phenomena  of  the  disease  to  those  produced  by  strychnia  is  a  strong  point 
in  favor  of  the  doctrine  which  refers  most  of  the  neuroses  to  a  morbid 
material  in  the  blood.  The  symptomatic  phenomena*  point  to  the  medulla 
oblongata  and  the  spinal  cord,  as  the  seat  of  the  affection. 

The  treatment  of  tetanus,  by  different  methods,  has  proved  unsuccessful 
in  a  large  proportion  of  cases.  Among  the  measures  which  have  seemed 
to  be  sometimes  successful  are,  qpium  given  in  large  doses,  aconite,  alco- 
holic stimulants  carried  to  the  extent  of  producing  intoxication,  and  the 
inhalation  of  chloroform.  Data  are  at  present  insufficient  for  determining 
the  relative  value  of  these  or  other  measures.  Other  remedies,  which 
have  been  advocated  as  sometimes  successful,  are  belladonna,  cannabis 
Indica,  and  quina  in  large  doses.  Bloodletting  and  counter-irritation 
over  the  spine  have  been  largely  tried,  and  are  not  to  be  recommended. 
Ice  applied  to  the  spine  has  been  found  useful  by  Todd  and  others.  Cold 

1  Clinical  Lectures  on  the  Nervous  System. 
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'affusion  has  been  employed  with  success.  The  high  temperature  of  the 
body  suggests  the  inquiry  whether  cold  baths  or  the  wet  sheet,  repeated 
at  short  intervals,  with  a  view  to  maintain  a  reduction  of  the  heat  of  the 
body,  as  determined  by  the  thermometer,  may  not  be  an  effective  plan  of 
treatment.  One  advantage  of  this  measure  is,  it  does  not  conflict,  and 
may  therefore  be  employed  conjointly,  with  the  various  medicinal  reme- 
dies which  ai'e  advocated. 

In  addition  to  the  remedies  already  named,  others  have  been  more 
recently  employed,  namely,  the  hydrate  of  chloral,  the  Calabar  bean, 
woorara,  and  the  nitrite  of  amyl,  the  latter  by  inhalation.  Oases  which 
have  ended  favorably  under  treatment  by  these  remedies  have  been  re- 
ported ;  but  clinical  facts  do  not,  as  yet,  warrant  positive  conclusions 
respecting  the  remedial  power  which  they  respectively  exert  over  the 
disease.  The  great  number  of  remedies  which  have  been  advocated  as 
possessing  curative  efficacy  in  tetanus,  suggests  a  reflection  which  has 
been  already  suggested  in  other  connections.  It  is,  when  cases  of  a  dis- 
ease have  ended  favorably  under  a  host  of  remedies,  it  may  be  reasonably 
conjectured  that  the  ending,  in  these  cases,  was  due  more  to  an  intrinsic 
tendency  of  the  disease  than  to  the  remedies  used.  It  remains  to  be 
determined  in  how  large  a  proportion  of  cases  tetanus  would  end  in  re- 
covery without  any  actual  medicinal  interference.1 

A  highly  important  part  of  the  treatment  relates  to  the  quietude  of  the 
patient.  The  body  should  be  moved  as  little  as  possible,  and  all  excite- 
ment of  the  mind  should,  as  far  as  practicable,  be  avoided.  Light,  currents 
of  air,  and  noise  should  be  excluded.  A  former  colleague,  Prof.  Brickell, 
of  New  Orleans,  assured  me  that  he  treated  a  case  of  idiopathic  tetanus 
successfully  in  a  negro  man,  simply  by  support  and  the  utmost  care  to 
exclude  all  sources  of  excitation.  Nutritious  alimentation  is  an  important 
part  of  the  treatment.  If  deglutition  be  impossible,  food  should  be  in- 
troduced by  means  of  a  stomach-tube  which  may  be  passed  through  the 
nostril. 

A  case  of  idiopathic  tetanus  of  which  I  have  notes  is  interesting  and 
instructive  in  regard  to  the  recovery  after  all  treatment  had  been  aban- 
doned. I  shall  subjoin  an  account  of  this  case. 

The  patient  was  a  boy,  aged  7  years,  the  son  of  a  washerwoman.  The 
affection  had  existed  for  nearly  a  fortnight  at  the  time  of  my  visit.  I  saw 
the  case  with  my  friend  and  colleague,  Prof.  White,  of  Buffalo.  At  short 
intervals  he  was  seized  with  opisthotonotic  spasms,  during  which  the 
limbs  were  rigid  with  the  thumbs  pronated.  Rigidity  of  the  muscles  of 
the  abdomen  was  marked,  the  penis  was  erected,  and  the  jaws  firmly 
closed.  The  embarrassment  of  respiration  during  the  paroxysms  was 
great.  The  paroxysms  passed  off  gradually  after  lasting  two  or  three 
minutes.  They  recurred  spontaneously  eveiy  few  minutes,  and  oftener 
during  the  night  than  during  the  day.  They  were  alwa^ys  brought  on 
whenever  the  body  was  moved.  During  the  paroxysm  the  body  could  be 
lifted,  like  a  statue,  by  raising  one  leg.  The  angles  of  the  mouth  were 
depressed,  and  the  features  presented  an  expression  of  great  distress.  A 
certain  amount  of  trismus  was  constant ;  the  mouth  could  not  be  opened 
sufficiently  for  the  patient  to  take  food  freely  or  protrude  the  tongue. 
The  pain  was  severe  during  the  paroxysms.  The  mind  was  clear.  He 
obtained  but  little  sleep.  The  pulse  was  not  accelerated.  The  disease 

1    As  bearing  on  this  point,  vide  analysis  of  cases  of  traumatic  totanns  tr 
by  different  measures,  by  Dr.  D.  W.  Y.imlell,  in  Amerietm  Practitioner,  Sept.  1870  ; 
also  Treatise  on  Diseases  of  the  Nervous  System,  by  Hammond. 
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could  not  be  referred  to  any  cause ;  he  had  not  received  any  wound  or 
injury. 

Prof.  White  had  treated  the  case  with  morphia,  quinia,  and  the  vale- 
rianate  of  zinc.  It  was  resolved  to  try  the  effect  of  chloroform.  The 
patient  was  brought  under  the  influence  of  chloroform,  and  kept  under  it 
for  two  or  three  hours.  The  effect  was  to  relax  the  muscles  of  the  jaw, 
and  to  render  the  paroxysms  less  frequent.  After  this  trial  of  the  chloro- 
form, the  patient  was  left  with  directions  for  a  report  of  the  condition  to 
be  sent  the  following  day.  Nothing  was  heard  of  the  case,  and,  from  a 
misapprehension  as  to  who  was  to  take  charge  of  it,  the  patient  was  not 
seen  again  for  about  ten  days.  At  the  end  of  that  time  he  was  found  to 
be  greatly  improved.  The  improvement  continued,  and  recovery  took 
place.  After  the  trial  of  the  chloroform,  no  treatment  was  employed  ; 
the  mother  did  nothing  but  give  nutritious  food.  The  improvement  was 
very  gradual,  slight  spasms  occurring  from  time  to  time  after  he  had 
convalesced  sufficiently  to  be  up  and  about. 
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affections  known  as  rabies  canina,  or  hydrophobia,  and  delirium 
J_  tremens,  are  to  be  included  among  the  neuroses.  The  consideration 
of  these,  and  of  a  morbid  condition  which  I  shall  designate  nervous 
asthenia,  will  conclude  the  section  of  this  work  devoted  to  diseases  affect- 
ing the  nervous  system. 

Rabies. 

The'affection  called  rabies  canina,  and  more  commonly  known  as  hydro- 
phobia, is  due  to  the  action  of  a  special  poison,  a  virus  generally  derived 
from  the  mouth  of  some  animal  of  the  canine  or  feline  race,  viz.,  the  dog, 
cat,  fox,  or  wolf.  The  virus  is  communicated  by  inoculation,  that  is,  by 
the  bite  of  an  animal  affected  with  the  disease.  An  animal  affected  with 
the  disease  in  this  way  communicates  it  to  other  animals,  herbivorous  as 
well  as  carnivorous.  The  former  rarely  communicate  it,  because  they 
rarely  bite  other  animals  or  man.  That  it  may  be  communicated  by  her- 
bivorous to  carnivorous  animals  appears  to  be  proven.  The  virus  is  con- 
tained exclusively  in  the  fluids  of  the  mouth  ;  there  is  no  proof  that  other 
fluids  of  the  body  are  capable  of  communicating  the  disease.  It  would 
appear,  also,  that  the  virus  enters  the  body  only  by  inoculation  ;  it  is  not 
absorbed  from  the  healthy  cutaneous  or  mucous  surface.  It  has  been 
repeatedly  communicated  from  man  to  inferior  animals  by  inoculation. 
The  disease  in  man  is  much  oftener  derived  from  the  dog  than  from  any 
other  animal  ;  hence  the  name,  ra-bies  canina.  Owing  to  the  pains  taken 
to  confine  or  destroy  animals  suspected  of  having  the  disease,  it  is  rarely 
seen  in  man.  Only  two  cases  have  come  under  my  observation.  Of  these 
cases  I  made  copious  notes  at  the  time  of  their  occurrence. 

The  disease  does  not  make  its  appearance  for  some  time  after  the  bite. 
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The  u  ;u:il  period  of  incubation  is  stated  to  be  from  thirty  to  forty  d:iys. 
There  is  considerable  variation  in  this  period  in  different  cases.  In  one 
of  the  cases  which  1  have  observed,  the  patient  was  bitten  seven  week-, 
and  in  the  other  case  eight  weeks,  before  the  disease  appeared.  There  is 
ground  for  distrusting  the  accuracy  of  statements  in  cases  in  which  the 
disease  is  said  to  follow  very  quickly  after  the  bite,  and,  also,  when  seve- 
ral years  have  been  supposed  to  elapse.  The  error  in  the  first  of  these 
cases  probably  consists  in  confounding  the  disease  with  tetanus.  The 
utmost  possible  duration  of  the  period  of  incubation  cannot  be  stated, 
and  this  is  a  point  in  the  natural  history  of  the  disease  of  no  little  con- 
sequence with  reference  to  the  anxiety  of  persons  after  having  been  bitten 
by  an  animal  known  to  be,  or  suspected  of  being,  rabid.  It  is  probable 
that  the  period  is  very  rarely,  if  ever,  under  eight  or  ten  days,' and  that 
it  very  rarely  exceeds  a  year. 

The  development  of  the  disease  is  rather  gradual.  It  is  stated  that  cer- 
tain morbid  sensations  emanating  from  the  cicatrized  wound  precede  other 
symptoms ;  but,  if  this  be  true  of  some,  it  is  certainly  not  of  all  cases. 
There  were  no  such  premonitions  in  the  cases  which  I  have  observed. 
The  premonitions  are,  notable  depression  of  spirits,  so  that  this  premoni- 
tory period  has  been  called  the  stadium  melancholicum,  change  of  dis- 
position, restlessness,  mental  agitation,  vigilance  or  disturbed  sleep, 
cephalalgia,  chilly  sensations,  loss  of  appetite,  a  sense  of  distress  referred 
to  the  epigastrium,  and  sometimes  nausea  and  vomiting.  Two  or  three  days 
elapse  before  the  distinctive  characters  of  the  disease  are  fully  declared. 

When  the  disease  is  developed,  the  most  prominent  feature  is  laryngeal 
spasm  excited  by  the  effort  to  swallow  water.  The  patient  has  a  dread 
of  water  because  efforts  to  swallow  it  occasion  violent  paroxysms  of  suf- 
focation and  are  generally  unsuccessful.  It  is  the  association  with  these 
paroxysms  which  gives  rise  to  the  fear  of  water,  or  hydrophobia.  After 
they  have  repeatedly  been  thus  produced,  the. mere  sight  of  water  may  be 
sufficient, to  provoke  them;  but  this  is  not  always  the  case.  In  neither 
of  the  cases  which  I  observed  did  the  patients  suffer  any  inconvenience 
from  seeing,  or  hearing  the  sound  of,  water.  Patients  are  sometimes  able 
to  swallow  other  liquids  than  water ;  in  one  of  the  cases  which  I  have 
noted,  spirit  was  taken  without  much  inconvenience,  and  in  the  other 
case,  at  times,  water  was  taken  from  a  teaspoon  without  exciting  spasm. 
Pieces  of  ice  were  taken  without  any  inconvenience.  The  paroxysms 
excited  by  attempting  to  swallow  water  are  extremely  violent.  The  pa- 
tient, with  a  nervous  determination,  drinks  precipitantty,  and  instantly 
respiration  is  arrested,  the  whole  frame  is  agitated,  terror  and  distress 
are  depicted  on  the  countenance,  and  the  water  is  forcibly  ejected  from 
the  mouth  and  nostrils.  In  some  cases,  paroxysms  of  laryngismus  occur 
spontaneously ;  in  one  of  the  cases  which  I  have  noted,  they  were  re- 
peated 40  or  50  times  in  an  hour,  the  patient  suddenly  and  quickly  raising 
himself  in  bed,  the  spasm  lasting  a  few  seconds,  and  in  the  intervals  the 
respiration  was  hurried  and  panting.  In  other  cases,  the  patient  is  free 
from  paroxysms  if  he  do  not  attempt  to  swallow  liquids.  A  current  of 
air  is  apt  to  excite  laryngeal  spasm  ;  the  patient  complains  that  it  takes 
away  his  breath.  A  bright  light,  the  reflection  from  a  mirror  or  any 
polished  surface,  and  any  mental  excitement,  have  the  same  effect.  The 
countenance  expresses  excitement,  anxiety,  and  terror. 

A  n  abundant  secretion  of  tenacious  mucus  from  the  fauces,  together 
with  an  increased  flow  of  saliva,  leading  to  frequent  and  sometimes  almost 
constant  expuition,  is  a  distinctive  feature.  An  examination  of  the  throat 
shows  the  fauces  to  be  more  or  less  reddened.  At  first,  the  mind  is  simply 
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excited,  but,  in  the  course  of  the  disease,  delirium  becomes  developed. 
The  patient  talks  wildly  and  incoherently.  Sometimes  the  delirium  as- 
sumes the  form  of  mania ;  the  mind  acts  under  the  influence  of  hallucina- 
tions, and  forcible  restraint  in  some  cases  becomes  necessary.  There  is 
no  foundation  for  the  vulgar  notion  that  patients  assume  the  character  of 
the  animal  from  which  the  virus  was  received,  and  attempt  to  bite  persons 
around  them.  In  some  cases  delirium  is  manifested  by  excessive  tender- 
ness and  affection.  tia.tyriasis  has  been  observed  in  males,  and  nympho- 
mania  in  females. 

Convulsions  occur  in  a  large  proportion  of  cases.  These  are  sometimes 
clonic,  extending  more  or  less  over  the  voluntary  muscular  system,  and 
they  are  sometimes  tonic,  as  in  tetanus.  The  pulse  becomes  frequent  and 
small.  Febrile  movement  does  not  belong  to  the  history  of  the  disease ; 
the  temperature  of  the  body  is  increased  but  little,  or  not  at  all.  The 
surface  presents  capillary  congestion  and  is  sometimes  covered  with 
clammy  perspiration.  The  vital  forces  progressively  fail ;  the  patient  is 
worn  out  with  continued  vigilance,  the  paroxysms  of  laryngismus,  the 
convulsions  and  innutrition,  the  mode  of  dying  being  by  asthenia. 

Of  all  the  diseases  in  the  nosology,  there  is  no  one  in  which  the  intrinsic 
tendency  to  death  is  greater  than  in  this.  It  may  perhaps  be  doubted  if 
any  well-authenticated  case  has  ended  in  recovery.  The  disease  runs  a 
brief  career,  death  usually  taking  place  on  the  second  or  third  day,  and 
always  within  five  days  after  it  has  become  fully  developed.  The  disease 
has  no  anatomical  characters.  It  does  not  r.ppear  to  exert  a  special  ten- 
dency to  the  production  of  any  secondary  local  affection. 

The  diagnostic  features  of  rabies  are  highly  distinctive.  It  is  distin- 
guished from  tetanus  by  the  absence  of  trismus,  and  the  occurrence  of 
delirium.  In  some  cases  of  tetanus,  the  deglutition  of  liquids  is  impossi- 
ble ;  but  the  difficulty  arises  from  spasm  of  the  pharyngeal,  not  involving 
the  laryngeal,  muscles,  the  latter  being  affected  in  rabies.  Moreover,  con- 
vulsions occur  at  a  late  period  in  rabies,  and  the  convulsions  are  tetanoid 
only  in  a  certain  proportion  of  cases.  The  only  difficulty  of  diagnosis 
relates  to  the  discrimination  of  cases  of  true  rabies  from  those  in  which, 
to  a  greater  or  less  extent,  hydrophobic  phenomena  are  simulated.  No- 
table repugnance  to  the  deglutition  of  liquids,  susceptibility  to  currents 
of  air  and  to  light  reflected  from  a  mirror  or  some  polished  surface,  fre- 
quent sputation,  together  with  delirium  and  convulsions,  are  occasionally 
incident  to  various  acute  diseases.  But  the  hydrophobic  phenomena  are  es- 
pecially simulated  under  intense  apprehension  of  rabies  after  a  bite  has  been 
inflicted  by  an  animal  suspected  of  being  rabid.  Excessive  fear  leads  to 
the  belief,  in  the  mind  of  the  patient,  that  the  disease  exists,  and  this  be- 
lief leads  to  the  production  of  certain  of  the  phenomena,  especially  horror 
of  liquids,  delirium,  and  sometimes  a  fancied  disposition  to  bite  others. 
Among  the  points  to  be  considered  in  this  discrimination  is  the  time 
which  has  elapsed  after  the  bite.  If  the  morbid  phenomena  occur  imme- 
diately or  quickly  afterward,  or,  on  the  other  hand,  after  a  very  long 
period,  the  reality  of  the  disease  is  very  doubtful.  If  it  be  evident  that 
the  horror  of  liquids  is  purely  mental,  or  dependent  entirely  on  spasm  of 
the  pharynx,  as  in  some  cases  of  hysteria ;  in  other  words,  if  laryngeal 
spasm  be  excluded,  the  affection  is  not  true  rabies.  The  continuance  of 
the  hydrophobic  phenomena  is  another  point.  If  they  continue  for  many 
days  or  weeks,  the  affection  is  not  true  rabies,  for  the  latter  affection  ends 
fatally  within  five  days.  The  opinion,  which  some  have  entertained,  that 
rabies  may  be  developed  in  man  spontaneously,  probably  has  no  founda- 
tion other  than  the  cases  in  which  hydrophobic  phenomena  have  been  inci- 
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dental  to  other  diseases'  The  disease,  however,  is  spontaneously  devel- 
oped in  the  dog  and  other  animals. 

Of  the  various  measures  which  have  been  resorted  to  in  the  treatment 
of  rabies,  none  have  proved  successful.  This  disease  has,  as  yet,  baffled 
nil  the  resources  of  therapeutics.  In  one  of  the  cases  which  I  have  ob- 
st'i -\vd,  the  trial  of  chloroform  was  commenced,  but  the  inhalation  ap- 
peared to  increase  the  laryngeal  spasm,  and  it  was  therefore  abandoned. 
In  the  other  case,  tracheotomy  was  performed  early  in  the  disease,  as 
suggested  by  Marshall  Hall,  but  without  success.  With  our  present 
knowledge,  we  must  be  content  with  fulfilling  rational  indications,  viz., 
palliating  the  symptoms  as  far  as  possible,  excluding  all  controllable 
causes  of  mental  or  physical  disturbance,  and  supporting  the  powers  of 
the  system  by  alcoholic  stimulants  and  alimentation. 

There  is  no  prophylactic  treatment  to  be  relied  upon,  save  excision  or 
effectual  cauterization  of  the  wound  as  quickly  as  possible  after  it  has 
been  inflicted.  Amputation  of  fingers  or  toes,  and  even  of  larger  members, 
is  advisable,  if  the  extent  or  character  of  the  wound  be  such  that  the  ex- 
cision and  cauterization  cannot  be  effectually  employed. 

It  is  desirable,  of  course,  to  know  whether  an  animal  which  has  inflicted 
a  wound  be  really  rabid.  Dogs  and  cats  are  often  supposed  to  be  rabid 
when  they  are  affected  with  epilepsy  or  some  disease  other  than  rabies. 
It  is  a  popular  error  that  dogs  are  especially  apt  to  become  rabid  during 
the  so-called  dog-days,  that  is,  the  hot  months  of  summer.  Cases  are 
quite  as  likely  to  occur  at  other  periods  of  the  year.  When  rabies  is  sus- 
pected, the  animal  should  be  confined  and  not  killed  until  the  character  of 
the  disease  is  fully  declared.  Rabies  in  the  dog  is  to  be  suspected  when 
the  animal  manifests  a  notable  change  of  habits,  becoming  shy  and  irrita- 
ble, eating  straw,  bits  of  paper,  etc.,  and  refusing  food.  When  the  dis- 
ease becomes  developed,  the  appearance  is  much  changed ;  the  look  is 
depressed  and  haggard,  the  ears  and  tail  droop,  the  quality  of  the  bark  is 
altered,  the  eyes  are  watery,  the  fauces  are  reddened,  saliva  flows  from 
the  mouth,  and  there  is  febrile  movement.  Dread  of  water  is  no  test  of 
the  malady  in  the  dog  and  other  animals.  They  frequently  lap  water 
without  difficulty.  Delirium  supervenes,  and  then  the  dog  snaps  at  his 
master  as  well  as  others,  and  at  any  animal  which  comes  in  his  way.  He 
seldom  becomes  ferocious,  but  bites  and  runs  away.  He  appears  some- 
times to  have  hallucinations,  and  snaps  at  invisible  objects.  Convulsions 
may  or  may  not  occur.  Death  takes  place  usually  within  five  days. 

Persons  bitten  by  an  animal  known  to  be  rabid  are  by  no  means  inva- 
riably affected  with  rabies,  even  if  no  preventive  measures  are  resorted  to. 
Of  145  persons  who  were  bitten  by  rabid  animals  in  Wiirtemberg,  only 
28  were  affected  with  the  disease.1  The  chances  of  escape,  thus,  are  as 
about  five  to  one.  The  exemption  from  the  disease  may  proceed  from  an 
insusceptibility  to  the  poisonous  action  of  the  virus,  but  probably  often, 
in  those  who  escape,  the  inoculation  does  not  take  place.  Of  100  inocu- 
lations made  by  Herting,  only  23  were  successful.  If  the  bite  be  inflicted 
through  clothing,  the  virus  will  be  likely  to  be  wiped  away  from  the  teeth 
before  they  penetrate  the  skin.  The  inoculation  is  more  likely  to  take 
place  from  the  bite  of  the  wolf  than  from  that  of  the  clog.  Of  250  cases, 
collected  by  Renault,  of  persons  bitten  by  the  wolf,  164,  about  two-thirds, 
became  affected  by  rabies.2 

1  Niemeyer,  op.  cit.  «  Jaccoud,  op.  cit. 
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Delirium   Tremens.    Alcoholism. 

This  affection,  like  that  last  considered,  has  a  special  causation.  It 
proceeds  from  the  abuse  of  alcohol.  The  various  pathological  effects  of 
alcohol  are  considered  as  incident  to  a  toxical  condition,  called  alcoholis- 
mus  or  alcoholism.  These  effects  enter  directly  into  the  causation  of 
many  affections,  such  as  cirrhosis  of  the  liver  with  hydro-peritoneum, 
fatty  liver,  epilepsy,  muscular  tremor,  gastritis,  pyrosis,  various  dyspep- 
tic disorders,  and  the  lesions  of  the  kidne3's  embraced  under  the  name 
Bright's  disease.  Indirectly,  alcoholism  favors  the  production  of  nearly 
all  diseases,  by  lessening  the  power  of  resisting  their  causes ;  and  it  con- 
tributes to  their  fatality  by  impairing  the  ability  to  tolerate  and  over- 
come them.  Taken  in  sufficiently  large  quantity,  alcohol  produces  certain 
immediate  effects  which  belong  to  the  state  commonly  known  as  intoxi- 
cation or  drunkenness.  The  opportunities  of  observing  these  effects  are, 
unhappily,  but  too  common.  The  coma  which  exists  when  a  person  is 
profoundly  intoxicated,  or,  in  common  parlance,  dead  drunk,  is  liable  to 
be  mistaken  for  apoplexy.  The  differential  points  have  been  presented  in 
treating  of  the  latter.  Intoxication  falling  short  of  coma  sometimes 
comes  under  the  cognizance  of  the  physician  under  circumstances  in  which 
the  nature  of  the  difficulty  is  not  suspected  by  friends,  as  in  females  and 
children.  Knowledge  of  the  characteristic  phenomena  is  then  brought 
into  exercise.  And  the  physician,  in  these  cases,  is  sometimes  bound  by 
delicacy  and  prudential  considerations  to  withhold  an  enunciation  of  the 
diagnosis. 

The  habitual  use  of  alcohol,  beyond  certain  limits,  produces  a  delete- 
rious influence  on  the  whole  economy.  In  cases  of  chronic  alcoholism, 
the  digestive  powers  are  weakened,  the  appetite  is  impaired,  the  muscular 
S3'Stem  is  enfeebled,  the  generative  function  decays.  The  blood  is  impov- 
erished, nutrition  is  imperfect  and  disordered,  as  shown  by  flabbiness  of 
the  skin  and  muscles,  emaciation  or  an  abnormal  accumulation  of  fat. 
Pain  in  the  limbs  and  back  is  a  symptom  of  frequent  occurrence.  The 
breath  and  emanations  from  the  skin  have  a  characteristic  odor.  The 
deleterious  influence  on  the  mental  is  not  less  marked  than  on  the  physi- 
cal powers.  The  perceptions  are  blunted,  the  intellectual  and  moral  facul- 
ties progressively  deteriorate,  until,  at  length,  the  confirmed  inebriate, 
miserably  cachectic  in  body  and  imbruted  in  mind,  has  but  one  object  in 
life,  viz.,  to  gratify  the  morbid  craving  for  alcohol.  He  exemplifies  a  va- 
riety of  the  form  of  mental  derangement  called  dipsomania,  from  which 
recovery  is  extremely  rare. 

Delirium  tremens,  called,  also,  mania  a  poht,  is  an  affection  incidental 
to  alcoholism.  A  mooted  question  is,  whether  the  affection,  ordinarily 
known  by  these  names,  be  due  to  the  sudden  withdrawal  of  an  habitual 
amount  of  alcoholic  stimulation,  or  whether  it  be  a  direct  consequence  of 
the  long-continued  action  of  alcohol  on  the  brain.  Both  explanations  are 
correct.  In  a  large  proportion  of  cases,  its  development  is  evidently  owing 
to  the  use  of  alcohol  being  suspended  or  much  diminished.  Thus,  it  occurs 
in  persons  who  voluntarily  undertake  to  abandon  intemperate  habits,  or 
who  are  unable  to  obtain  liquor,  or  who  are  prevented  from  drinking  by 
the  occurrence  of  some  disease  or  accident.  It  is  notoriously  common 
among  inebriates  who  are  thrown  into  prison,  and  among  those  admitted 
into  hospitals.  It  is  apt  to  follow  paroxysms  of  intemperance,  in  periodical 
drinkers,  when  the  stomach  refuses  further  alcoholic  libations.  On  the 
other  hand,  it  is  sometimes  developed  notwithstanding  the  continued  use 
of  the  habitual  amount  of  alcohol. 
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The  symptoms  attending  the  access  are  anorexia,  insomnia,  muscular 
tremor,  more  especially  tremulousness  of  the  tongue  and  notable  dejection. 
This  state  is  known  among  drunkards  as  "  the  horrors."  The  mental  de- 
pression is  so  great  as  not  infrequently  to  lead  to  suicide.  There  is  no 
pain  in  the  head  nor  febrile  movement ;  the  pulse  is  generally  feeble,  and 
the  surface  cool.  This  stage  continues  for  one,  two,  or  three  days. 

The  development  of  the  disease  is  characterized  by  mental  aberration 
of  a  peculiar  character.  The  derangement  is  characteristic,  although  pre- 
senting considerable  diversity  in  different  cases.  The  expression  becomes 
wild,  the  eyes  either  vacant  or  staring.  The  movements  are  quick.  The 
patient  is  constantly  in  motion.  He  talks  incoherently.  His  mind  wanders 
from  one  subject  to  another.  He  fancies  that  he  has  important  business 
to  attend  to,  wishes  to  go  out,  and  requires  to  be  constantly  watched.  To 
these  manifestations  of  mental  disorder  are  added  illusions  of  the  senses, 
phantasms  and  hallucinations  of  various  kinds.  He  sees  imaginary  ob- 
jects, such  as  mice,  dogs,  cats,  lice,  snakes,  and  ferocious  animals.  He 
hears  noises  of  animals  or  men,  answers  imaginary  questions,  and  is  apt 
to  fancy  the  proximity  of  persons  who  are  bent  on  insulting  or  ridiculing 
him,  or  from  whom  he  apprehends  personal  violence.  Uncouth  and  un- 
natural representations  appear  to  him  to  be  going  on.  At  first,  he  may 
be  able  to  appreciate  the  unreality  of  what  he  sees,  hears,  and  imagines ; 
but,  after  a  time,  his  morbid  perceptions  become  delusions,  and,  however 
extraordinary  and  absurd,  they  are  real  to  the  sufferer.  They  are  some- 
times of  a  character  to  inspire  the  greatest  possible  terror.  Thus,  patients 
not  infrequently  leap  from  windows  and  are  dashed  in  pieces,  believing 
that  they  are  pursued  by  wild  beasts  or  by  men  who  seek  their  lives.  A 
patient  who  escaped  in  his  night-clothes,  under  a  sense  of  personal  danger, 
ran  barefooted  over  frozen  ground  for  fifteen  miles  before  he  was  over- 
taken by  men  on  horses  who  followed  in  pursuit.  The  degree  of  terror 
must  be  fearful  to  lead  to  such  an  amount  of  physical  effort  and  endurance. 
In  some  cases  the  delusions  are  ludicrous.  Thus,  a  patient  declared  that 
he  should  be  able  to  sleep,  but  whenever  he  fell  into  a  dose  there  were 
persons  under  his  bed  who  tickled  his  fundament  with  straws.  Under  the 
apprehensions  which  the  delusions  excite,  patients  are  sometimes  violent 
and  dangerous,  but  they  are  usually  controlled  without  much  difficulty. 

The  insomnia  continues.  The  patient  gets  no  sleep  for  two,  three,  or 
four  days,  and  sometimes  for  a  still  longer  period,  after  the  development 
of  the  affection.  The  delirium  is  always  much  worse  during  the  night. 
Tremulousness  of  the  muscles  continues,  but  this  is  not  always  a  marked 
symptom,  although  it  enters  into  the  name.  Vigilance  being  a  more  con- 
stant symptom,  it  has  been  proposed  to  call  the  affection  delirium  vigi- 
Zans,  instead  of  delirium  tremens.  Anorexia  continues,  the  bowels  are 
usually  constipated,  the  skin  is  cool,  the  pulse  is  feeble  and,  except  under 
mental  excitement,  may  be  but  little,  or  not  at  all,  accelerated  ;  the  patient 
makes  no  complaint  of  pain  in  the  head  or  elsewhere,  and  generally  declares 
that  he  is  well. 

If  the  affection  end  favorably,  sleep  at  length  occurs.  If  the  patient 
once  become  soundly  asleep,  he  will  be  likely  to  remain  so  for  many  hours, 
or,  if  he  awake,  the  speedy  return  of  sleep  ma}r  be  counted  upon.  After 
a  protracted  sleep,  generally  the  delirium  is  found  to  have  disappeared  ; 
occasionally  it  continues,  but  is  diminished,  and  disappears  after  renewal 
of  sleep.  Sleep  appears  to  be,  not  merely  a  criterion,  but  a  means  of  con- 
valescence. After  sleeping  much  of  the  time  for  one  or  two  days,  conva- 
lescence is  established,  ami  the  patient  recovers  more  or  less  slowly  or 
rapidly  according  to  the  duration  of  the  affection  and  his  physical  condi- 


784  DELIRIUM    TREMENS —  ALCOHOLISM. 

tion  at  the  time  of  the  attack.  If  the  affection  pursue  an  unfavorable 
course,  the  insomnia  persists  and  notable  prostration  ensues.  The  condi- 
tion is  not  unlike  that  in  an  advanced  stage  of  typhus ;  the  delirium  con- 
tinues, with  efforts  to  get  out  of  bed,  subsultus  tendinum  occurs,  the  pulse 
becomes  more  and  more  frequent  and  feeble,  the  skin  is  sometimes  bathed 
in  perspiration,  and  death  takes  place  by  asthenia,  although  the  fatal  ter- 
mination is  usually  preceded  by  coma. 

The  prognosis  is  generally  favorable.  When  not  associated  with  other 
affections,  a  fatal  termination  is  rare.  The  affection  destroys  life  per  se, 
chiefly  in  cases  in  which  repeated  attacks  have  occurred,  and  the  constitu- 
tion is  broken  with  a  long  existing  alcoholic  cachexia.  Occurring  after 
wounds,  surgical  operations,  or  accidents,  and  associated  with  other  affec- 
tions, as,  for  example,  with  pneumonitis,  it  adds  much  to  the  gravity  of 
the  prognosis. 

The  symptomatic  phenomena  show  the  affection  to  be  cerebral,  but  the 
nature  of  the  morbid  condition,  as  in  the  other  neuroses,  is  unknown.  It 
is  important  to  bear  in  mind  that  inflammation  is  not  involved,  nor  is  there 
ground  to  believe  that  congestion  is  an  essential  element.  All  that  can 
be  said  of  the  pathological  character  with  our  present  knowledge  is,  that 
the  prolonged  toxical  action  of  alcohol  on  the  brain  induces  a  peculiar 
morbid  condition,  giving  rise  to  those  manifestations  of  disorder  which 
are  characteristic  of  this  affection,  especially  when  the  use  of  alcohol  is 
from  any  cause  suspended.  According  to  Dr.  Bence  Jones,  deficiency  of 
the  phosphatic  constituents  of  the  urine  is  distinctive  of  this  affection,  as 
compared  with  meningitis,  in  which  the  phosphates  are  increased.  There 
is  reason  to  believe  that  the  morbid  phenomena  relating  to  the  mind,  as 
well  as  the  progressive  impairment  of  the  vital  forces,  are  to  a  considerable 
extent  due  to  the  insomnia.  This  is  to  be  inferred  from  the  fact  that  the 
delirium  generally  ceases  after  sleep  has  continued  for  several  hours.  In- 
ability to  sleep  is  an  essential  feature  of  the  affection,  and  the  chief  ob- 
stacle in  the  way  of  a  favorable  termination. 

In  general,  the  diagnosis  is  not  attended  with  difficulty.  The  charac- 
teristics of  the  delirium  render  the  affection  easily  recognizable  when  fully 
developed ;  moreover,  the  known  habits  ot  patients  generally  lead  the 
practitioner  to  expect  it.  Tremulousness  of  the  tongue  and  limbs,  with 
vigilance,  if  the  patient  be  a  drunkard,  denote  an  impending  attack.  If 
now  the  patient  complain  of  having  remarkable  visions  or  manifest  illu- 
sions of  the  senses,  the  development  is  progressing.  The  cases  in  which 
the  practitioner  hesitates  in  coming  to  a  diagnosis  are  those  in  which  the 
habits  are  unknown.  The  affection  may  be  developed  in  secret  drinkers, 
and  in  persons  who  are  supposed  to  be  perfectly  temperate.  I  have  known 
a  person  to  be  attacked  who  was  supposed  by  his  friends  never  to  taste 
any  alcoholic  beverage.  As  the  diagnosis  implies  intemperance,  caution 
in  forming  an  opinion  in  some  cases  is  advisable,  and  prudence  in  ex- 
pressing the  opinion  when  formed.  Of  course,  it  is  a  breach  of  medical 
ethics  to  reveal  the  character  of  the  affection  save  to  the  patient,  and, 
under  certain  circumstances,  to  his  friends. 

Excesses  in  drinking 'sometimes  occasion  a  form  of  delirium,  differing, 
pathologically,  from  delirium  tremens,  but  apt  to  be  confounded  with  it. 
The  delirium  now  referred  to  is  an  active  delirium,  characterized  some- 
times by  violence  or  fury,  and  sometimes  by  hilarity.  It  is  a  form  of 
acute  mania  due  to  active  cerebral  congestion,  conjoined  with  the  imme- 
diate effect  of  alcohol  on  the  brain.  It  is  occasioned  by  a  protracted 
paroxysm  of  drinking  rather  than  by  the  habitual  use  of  alcohol.  This 
form  of  delirium  has  been  distinguished  as  delirium  ebriosum.  It  is 
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accompanied  by  pain  in  the  head,  increased  heat,  throbbing  of  the  carotids, 
febrile  movements ;  in  short,  by  the  symptoms  of  active  cerebral  conges- 
tion. It  is  of  brief  duration,  ceasing  when  alcoholic  stimulants  are  dis- 
continued ;  it  thus  ceases  under  the  circumstances  which  are  apt  to 
occasion  delirium  tremens.  It  may  be  followed  by  delirium  trernens. 
Aside  from  the  discontinuance  of  stimulants,  it  claims  the  treatment  in- 
dicated by  active  congestion  of  the  brain,  viz.,  bloodletting,  purgatives, 
etc.,  measures  not  suited  to  the  treatment  of  delirium  tremens. 

Finally,  with  respect  to  the  diagnosis  of  delirium  tremens,  meningitis 
is  excluded  by  the  absence  of  cephalalgia,  intolerance  of  light  and  sounds, 
throbbing  of  the  carotids,  febrile  movement,  etc.  Acute  gastritis,  which 
may  present  some  of  the  phenomena  of  impending  delirium  tremens,  is  to 
be  excluded  by  the  absence  of  vomiting,  gastric  pain,  tenderness  over 
the  stomach,  etc.  Typhoid  and  typhus  fever  are  excluded  by  the  absence 
of  the  diagnostic  symptoms,  other  than  delirium,  of  these  diseases. 

Delirium  tremens  was  formerly  treated  by  bloodletting  and  other  of  the 
so-called  antiphlogistic  measures,  under  the  belief  that  it  involved  either 
inflammation  or  cerebral  congestion.  These  measures  are  now  abandoned 
as  not  only  uncalled  for,  but  injurious.  Within  late  years,  various  cura- 
tive methods  of  treatment  have  been  advocated  on  the  grounds  of  success ; 
and,  in  endeavoring  to  judge  of  their  respective  merits,  it  is  to  be  borne 
in  mind  that,  under  favorable  circumstances,  the  intrinsic  tendency  of  this 
affection  is  to  recovery.  It  may  be  said  of  this  affection,  as  of  others 
tending  in  like  manner  to  recovery,  that  a  large  proportion  of  recoveries 
cannot  be  cited  in  evidence  of  the  curative  efficacy  of  any  particular 
method  of  treatment,  but  a  large  proportion  of  fatal  cases  favor  the  pre- 
sumption that  the  treatment  was  injurious.  Excluding  cases  in  which 
the  affection  occurs  in  connection  with  wounds,  surgical  operations,  and 
accidents,  or  with  other  affections,  and  the  cases  in  which  it  occurs  in 
persons  whose  constitutions  are  shattered  by  intemperance,  judicious 
management  without  therapeutical  measures  would,  in  the  great  majority 
of  cases,  prove  successful.  It  does  not  follow,  from  this  statement,  that 
remedial  measures  are  not  often  useful. 

The  great  object  of  treatment  is  to  procure  sleep.  Opium  has  been 
employed  largely  for  this  object.  The  statistical  researches  of  the  late 
lamented  John  Ware  showed  that  the  fatality  was  greater  under  the  opiate 
plan  of  treatment  than  when  an  expectant  or  eclectic  plan  was  adopted, 
and  that  the  fatality  is  proportionate  to  the  excessive  use  of  opium. 
Opium  used  indiscriminately  and  largely  is  undoubtedly  injurious,  but 
that  it  is  useful  in  certain  cases,  moderately  used,  is  not  to  be  doubted. 
The  use  of  opium  as  advised  by  Prof.  Stills'  may  be  safely  adopted.  This 
author  says :  "  The  best  mode  of  exhibiting  the  medicine  (opium)  is  un- 
doubtedly to  begin  with  a  quarter  of  a  grain,  or  its  equivalent,  and  pro- 
gressively to  augment  the  dose  by  small  and  hourly  additions  until  sleep 
is  produced,  or  a  sufficient  degree  of  tranquillity  obtained."  I  have  not 
infrequently  found  a  full  dose,  repeated,  if  required,  after  intervals  of 
several  hours,  to  act  very  favorably.  The  remedy  should  never  be  pushed 
to  the  extent  of  inducing  narcotism,  and  if,  on  a  fair  trial,  it  be  not  found 
to  tranquillize,  it  should  be  discontinued. 

Cases  have  been  treated  by  Gerhard  and  others  satisfactorily  by  simply 
continuing  the  use  of  alcoholic  stimulants  in  moderate  quantity.  In 
general,  it  is  injudicious  to  discontinue  entirely  the  use  of  stimulants  so 
long  as  the  affection  continues.  The  time  for  breaking  off  the  habitual 
use  is  after  sleep  has  taken  place  and  the  patient  is  convalescent.  Stimu- 
50 
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lants  are  to  be  given  freely  in  cases  in  which  the  symptoms  denote  failure 
of  the  vital  powers. 

Tartar  emetic,  in  nauseating  doses,  is  useful  in  certain  cases.  This 
remedy,  if  not  pushed  too  far,  exerts  a  sedative  influence,  diminishes  de- 
lirium, and  disposes  to  sleep.  It  is  suited  to  cases  in  which  there  is  con- 
siderable constitutional  vigor,  and  it  should  be  very  cautiously  given  to 
patients  much  enfeebled,  or  in  cases  in  which  there  is  a  tendency  to  pros- 
tration. Emetics  have  been  advocated  as  curative,  but  the  evidence  of 
this  is  unsatisfactory,  and  they  fire  now  very  rarely  employed.  They  are 
objectionable  on  the  score  of  perturbation.  Cathartics  are  objectionable 
on  the  same  score.  These  evacuant  remedies  have  been  employed  under 
the  idea  that  they  eliminate  the  alcohol  from  the  system.  But  the  affec- 
tion is  due  to  the  toxical  effects  of  alcohol,  not  to  its  actual  presence  in 
the  system ;  indeed,  the  attack  often  appears  to  proceed  from  a  diminu- 
tion of  the  amount  of  alcohol  habitually  present. 

Cold  affusions,  the  cold  douche  to  the  head,  and  the  shower-bath  are 
useful  in  some  cases.  They  are  of  doubtful  expediency  if  employed 
against  the  will  of  the  patient ;  he  should  be  induced  to  concur  in  the 
propriety  of  making  trial  of  them.  They  may  do  harm  to  feeble  subjects, 
or  if  the  powers  of  life  be  much  depressed.  My  colleague,  Prof.  Sayre, 
has  found  immersion  in  cold  water  until  the  sedative  effect  of  cold  is 
apparent,  an  effective  method  of  treatment  in  certain  cases.  This  measure 
should  be  resorted  to  only  in  cases  in  which  there  is  considerable  vigor 
of  constitution  ;  and  its  employment  requires  much  care  and  judgment. 

Digitalis  has  been  advocated  as  a  curative  remedy.  It  was  introduced 
by  Dr.  G.  M.  Jones,  of  Jersey,  England,  who  was  led  to  ascertain  its 
efficacy  by  a  patient  affected  with  delirium  tremens  having  taken  an 
ounce  of  the  tincture  by  mistake.  Subsequently  he  employed  it  in  seventy 
cases  with  the  loss  of  only  one  case.  No  practitioner  would  have  ven- 
tured to  give  this  remedy  in  the  doses  which  experience  has  abundantly 
shown  may  be  given  without  any  unpleasant  consequences  in  this  disease. 
The  dose  advised  by  Dr.  Jones  is  half  an  ounce,  which  may  be  repeated, 
if  required,  after  an  interval  of  four  hours.  Numerous  case  in  which  this 
plan  of  treatment  has  apparently  proved  efficacious  have  been  reported. 
I  have  tried  it  in  a  few  cases,  in  one  of  which  it  appeared  to  act  like  a 
charm,  but  in  the  others  no  curative  effect  was  apparent. 

The  inhalation  of  chloroform,  in  some  cases,  tranquillizes  the  patient 
and  induces  sleep.  This  is  a  remedy  to  be  employed  with  great  circum- 
spection. Its  effect  has  been  happy  in  several  instances  under  my  ob- 
servation. In  one  case  the  effort  to  employ  it  excited  such  a  degree  of 
mania  that  I  was  led  to  desist.  The  hydrate  of  chloral  may  be  employed, 
as  a  substitute  for  the  inhalation  of  chloroform.  The  use  of  this  remedy 
calls  for  circumspection.  The  bromide  of  potassium,  given  in  large  doses, 
appears  to  be  a  valuable  remedy  in  the  treatment  of  this  disease.  This 
remedy,  for  the  past  two  or  three  years,  has  been  relied  upon  in  a  large 
majority  of  the  cases  treated  at  Hellevue  Hospital. 

As  regards  the  measures  which  have  been  referred  to,  and  others,  they 
are  to  be  employed  according  to  circumstances  proper  to  individual  cases. 
Each  of  the  measures  is  suited  to  some  cases  and  not  to  other  cases. 
They  are  to  be  employed  tentatively,  the  practitioner  being  guided  by  the 
effect  in  deciding  whether  to  continue  or  discontinue  them.  Not  infre- 
quently they  may  be  tried  successively  in  the  same  case.  In  short,  the 
appropriate  treatment,  as  regards  these  measures,  is  expectant  and  eclec- 
tic, and  they  will  be  employed  judiciously  or  otherwise  according  to  the 
judgment  of  the  practitioner. 
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The  manauvini-iit  in  other  respects  is  important.  Quietude  is  to  be 
enforced.  Visitors,  who  are  often  actuated  by  curiosity,  are  to  be  ex- 
cluded. The  circumstances  surrounding  the  patient  should,  as  far  as 
possible,  be  regulated  with  a  view  of  promoting  sleep.  Much  may  be  done 
by  the  exercise  of  tact  in  soothing  the  patient,  combing  the  hair,  bathing 
the  face,  resorting  to  warm  pediluvia,  etc.  I  have  known  muscular  exer- 
cise, carried  to  the  point  of  fatigue,  useful.  Alimentation  is  highly  im- 
portant. The  patient  should  be  encouraged,  as  much  as  possible,  to  take 
nutritious  and  easily  digested  food. 

It  is  the  duty  of  the  physician,  after  recovery  from  this  disease,  to 
inform  the  patient  of  its  character,  and  to  point  out  the  inevitable  conse- 
quences of  the  habits  which  have  induced  it.  And  the  patient  will  be 
aided  in  an  effort  to  emancipate  himself  from  the  slavery  of  intemperance, 
by  remedies  and  hygienic  measures  which  tend  to  invigorate  the  body, 
thereby  strengthening  the  mental  powers. 

Nervous   Asthenia. 

The  term  nervous  asthenia  may  be  used  to  denote  a  morbid  condition 
sufficiently  common  in  this  country,  especially  in  the  larger  cities.  The 
propriety  of  considering  the  condition  as  a  functional  affection,  and  the 
name,  have  been  suggested  by  my  colleague,  Prof.  Fordyce  Barker.  As 
the  name  signifies,  debility  or  prostration  affecting  especially  the  nervous 
system,  constitutes  the  affection.  It  occurs  without  anaemia  or  any  no- 
table disorder  of  the  vital  functions.  It  proceeds  from  undue  functional 
activity  of  the  nervous  system  as  connected  with  the  exercise  of  the 
intellectual  and  emotional  faculties. 

Physicians  are  often  consulted  by  patients  who,  although  far  from  being 
well,  have  no  well-defined  malady.  They  complain  of  languor,  lassitude, 
want  of  buoyancy,  aching  of  the  limbs,  and  mental  depression.  They  an1 
wakeful  during  the  night,  and  enter  upon  their  daily  pursuits  with  a  sense 
of  fatigue.  Under  the  pressure  of  mental  excitement,  they  may  be  able 
to  exert  themselves  wjth  their  usual  energy,  but  when  the  excitement  sub- 
sides, they  are  jaded  and  worn  out.  They  become  apprehensive  that  their 
powers  are  giving  way,  and  are  apt  to  fancy  the  existence  of  some  serious 
malady.  An  investigation  of  the  different  organs  of  the  bod}r  reveals  no 
evidence  of  disease  ;  the  lungs,  heart,  kidneys,  etc.,  are  sound.  None  of 
the  affections  embraced  in  the  nosological  catalogue  may  be  discovered  ; 
yet,  the  morbid  condition  is  real.  This  brief  sketch  represents  a  class  of 
cases  with  which  every  physician  is  familiar. 

An  inquiry  into  the  habits  and  circumstances  connected  with  the  daily 
life  in  the  cases  now  referred  to,  will  show  that  the  mind  has  been  for  a 
long  period  unduly  taxed  by  the  cares  and  responsibilities  of  business, 
over-exertion  in  the  pursuit  of  wealth  or  other  objects  of  ambition,  long- 
continued  anxiety  or  inquietude — in  short,  the  patient  is  suffering  from 
wear  and  tear  of  the  nervous  system.  The  action  of  mental  causes  is 
increased  by  other  causes  which  tend  to  diminish  the  vigor  of  the  body, 
such  as  irregular  habits  with  respect  to  diet,  the  hours  devoted  to  sleep 
and  rest,  etc.  The  causes  which  act  directly  through  the  mind  are  espe- 
cially operative  in  this  country,  owing  to  the  early  age  at  which  persons 
engage  in  the  active  pursuits  of  life,  the  great  inducements  to  exc. 
exertions,  and  the  emulation  excited  by  the  activity  of  others.  It  is  not 
uncommon  to  meet  with  persons  who  have  overtasked  the  nervous  sys- 
tem, without  any  rest  or  recreation,  for  many  consecutive  years. 

The  condition  of  nervous  asthenia  is.  in  itself,  not  a  small  evil,  causing 
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much  discomfort  and  unhappiness  to  the  patient,  and  rendering  him  un- 
comfortable to  others  by  inducing  depression,  irritability,  or  moroseness. 
That  this  condition  favors  the  development  of  diseases  to  which  there 
may  be  a  predisposition,  or  co-operates  with  the  various  causes  of  dis- 
eases, is  highly  probable.  It  is  apt  to  engender  a  desire  for  stimulants, 
and  thus  lead  to  intemperance.  It  may  eventuate  in  confirmed  melan- 
cholia, hypochondriasis,  or  other  forms  of  mental  derangement. 

An  essential  part  of  the  treatment  relates  to  the  causation.  Frequently 
it  is  desirable  to  endeavor  to  procure,  temporarily,  complete  relief  from 
exertion  and  care.  It  is,  however,  extremely  injudicious  to  advise  per- 
manent relinquishment  of  active  occupations.  After  rest  and  recreation 
for  a  season  sufficient  for  recuperation  of  the  nervous  system,  a  return  to 
accustomed  pursuits  is  advisable,  with  injunctions  to  observe  proper  mode- 
ration, and  to  comply  with  the  laws  of  health  as  regards  a  fair  apportion- 
ment of  time  to  recreation,  and  a  proportionate  exercise  of  all  the  faculties 
of  the  mind.  It  is,  of  course,  desirable  that  causes  of  mental  uneasiness 
and  anxiety  should  be  removed,  but  this  part  of  the  treatment  often  is  not 
within  the  range  of  medical  control.  Habits  tending  to  impair  bodily 
vigor  are  to  be  corrected,  such  as  dietetic  imprudences,  late  hours,  sexual 
errors  or  vices,  the  immoderate  use  of  tobacco,  etc.  Hygienic  measures 
to  invigorate  the  body  are  important,  such  as  nutritious  alimentation, 
out-of-door  life,  sea-bathing  or  the  sponge-bath,  etc.  Tonic  remedies, 
varied  from  time  to  time,  and  long-continued,  are  serviceable  both  morally 
and  medicinally.  As  a  calmative  remedy  in  cases  in  which  there  is  want 
of  sleep,  the  bromide  of  potassium,  and  of  ammonium,  are  reliable  reme- 
dies, the  former  given  in  doses  of  from  20  to  30  grains  shortly  before  bed- 
time. 

A  full  consideration  of  nervous  asthenia  would  require  much  more  space 
than  can  be  accorded  to  it  in  this  work.  The  topic  belongs  properly  to 
mental  hygiene,  a  subject  of  vast  importance  in  its  pathological,  social, 
and  moral  bearings.  I  must  content  myself  with  having  offered  a  few 
hints  for  the  reflections  of  the  medical  reader. 

Hypochondriasis.    Pathophobia. 

Although  hypochondriasis  belongs  in  the  list  of  disorders  of  the  mind, 
the  mental  aberration  is  not  regarded  as  amounting  to  insanity,  and 
patients  with  this  affection  are  not  proper  subjects  for  treatment  at  lunatic 
asylums.  Cases  are  not  infrequent,  and  they  claim  the  services  of  the 
general  practitioner.  In  view  of  these  facts,  it  is  appropriate  to  consider 
the  affection  as  one  of  the  neuroses.  The  name  hypochondriasis,  which 
from  its  derivation  is  supposed  to  have  reference  to  morbid  sensations 
sometimes  felt  in  the  hypochondriac  regions,  has  very  little  significance 
as  indicating  the  character  and  seat  of  the  affection.  The  name  patho- 
phobia  is  much  more  expressive  of  the  malady. 

The  characteristic  feature  of  the  affection  is  a  morbid  apprehension  of 
either  the  existence  of,  or  a  liability  to,  some  serious  disease.  In  its 
mildest  form  it  consists  of  a  feeling  of  extreme  delicacy  of  constitution, 
or  of  a  peculiar  susceptibility  to  the  causes  of  disease.  Existing  in  this 
form,  it  leads  to  an  anxiety  concerning  health,  and  over-precautions  for 
its  preservation.  In  the  severest  form  of  the  affection,  patients  suffer 
from  the  conviction  that  they  have  an  incurable  malady,  and  that  life  is 
in  imminent  danger.  Different  cases  represent  gradations  between  these 
extremes.  The  mental  depression  or  despnir  which  mny  be  produced  by 
a  knowledge  of  the  fact  that  a  serious  or  fatal  disease  actually  exists,  does 
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not  constitute  hypockondriasie.  The  hypochondriac  is  the  victim  of  a 
delusion  with  respect  to  his  pathological  condition;  and  the  mental  sut- 
feriim-  M  rising  IVoin  this  error  of  belief  often  exceeds  that  which  would  be 
likely  to  be  experienced  if  the  fancied  diseases  really  existed.  Generally 
the  hypochondriacs]  delusion  is  accompanied  with  more  or  less  mental 
depression,  and  often  with  marked  melancholia;  but  in  some  cases, 
patients  are  resigned  and  cheerful.  Fancied  diseases  are  sometimes  the 
occasion  of  deep  and  pure  religious  sentiment,  calling  forth  the  manifes- 
tations of  pious  resignation. 

The  affection  is  presented  to  the  practitioner  in  different  phases.  In 
some  cases  the  imagination  becomes  fixed  upon  a  particular  disease,  and 
the  patient's  belief  in  the  existence  of  the  disease  defies  all  efforts  to  re- 
move it.  Disease  of  the  heart,  pulmonary  consumption,  cancer,  syphilis, 
tapeworm,  softening  of  the  brain,  and  diabetes  are  among  the  diseases 
which,  in  different  cases,  are  supposed  to  exist.  The  physician  may  strive 
in  vain  by  assurances  and  arguments  to  dispossess  the  mind  of  his  patient 
of  the  delusion.  In  support  of  his  conviction  the  patient  sometimes  not 
only  exaggerates  ailments  which  are  present,  but  insists  on  the  presence 
of  symptoms  which  are  wanting.  The  pertinacity  and  ingenuity  with 
which,  in  some  cases,  patients  hold  to  their  faith  and  strive  to  convince 
the  physician  of  its  truth,  is  remarkable.  Not  infrequently  the  conflict 
liet  ween  the  physician  and  patient  continues  until  it  becomes  intolerable, 
and  each  is  well  pleased  to  break  off  the  professional  relation.  Hypochon- 
driac .-;  are  apt  to  consult  many  physicians  in  succession,  finding,  for  a 
time,  greater  attention  and  apparent  interest  in  a  new  medical  adviser  ; 
naturally  enough,  in  their  mental  condition,  they  become  dissatisfied  when 
the  patience  of  the  physician  becomes  exhausted,  and  they  have  given  up 
all  expectation  of  converting  him  to  their  belief.  The  absurdity  of  the 
delusion  in  some  instances  is  truly  surprising.  I  have  known  two  cases 
in  which  the  patients,  females  of  intelligence  and  good  sense,  for  a  long 
time  could  not  be  persuaded  that  they  were  not  affected  with  cancer  of 
the  breast,  although  nothing  was  to  be  seen  or  felt  to  give  color  to  the 
delusion.  It  is  a  noteworthy  fact  that  hypochondriasis  is  not  confined 
to  the  weak-minded.  Persons  of  education  and  strong  mental  powers  are 
as  liable  to  the  affection  as  those  who  are  ignorant  and  of  feeble  intellectual 
capacity. 

In  another  phase  of  the  affection  there  is  not  a  fixed  belief  in  the  exist- 
ence of  a  particular  disease,  but  a  shifting  of  the  delusion  from  one  disease 
to  another.  The  physician  may  succeed  in  convincing  the  patient  of  the 
non-existence  of  an  imagined  disease,  but  no  sooner  is  this  done  than  the 
patient's  imagination  runs  upon  another  disease,  and  so  divers  diseases 
are  in  turn  imagined,  until,  at  length,  the  physician  is  discouraged  and  is 
apt  to  give  up  the  contest.  Again,  patients  sometimes  keep  the  house 
and  take  to  the  bed,  complaining  of  ill  health,  prostration,  and  various 
morbid  sensations,  without  selecting  any  particular  disease.  With  cases 
of  bedridden  patients  who  have  no  definite  malady,  but  a  host  of  subjec- 
tive symptoms,  all  practitioners  of  much  experience  are  familiar.  Such 
cases  occur  much  oftener  among  females  than  males,  and  the  phenomena 
embraced  under  the  name  hysteria  are  generally  more  or  less  involved. 

The  causes  of  hypochondriasis  are  physical  and  mental.  Some  persons 
are  constitutionally  prone  to  morbid  apprehensions  in  this  direction. 
Whenever  they  are  ill  with  any  affection,  their  mental  constitution  leads 
to  a  sense  of  danger  and  to  despondency  as  regards  recovery.  Not  infre- 
quently this  state  of  mind  exerts  a  depressing  influence  which  may  inter- 
fen-  seriously  with  the  favorable  progress  of  disease.  1'ersons  thus 
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unhappily  constituted  are  apt  to  exaggerate  the  permanent  consequences 
of  dissipated  habits  in  early  life,  and  more  especially  of  abuses  of  the 
sexual  function.  Delusions  with  respect  to  the  latter  are  fostered  by 
publications  and  lectures  designed  by  unprincipled  persons  to  produce 
this  effect.  Apprehensions  on  this  score,  often  with  little  or  no  founda- 
tion,, are  a  source  of  nefarious  profit  to  a  host  of  charlatans.  If  a  person 
with  a  hypochondriacal  predisposition  either  have  had  or  imagines  that 
he  may  have  had  syphilis,  he  is  liable  to  fall  into  the  belief  of  supposing 
that  his  system  is  irretrievably  ruined.  This  delusion  also  is  encouraged 
by  empirics  whose  business  is  to  prey  upon  the  fears  which  they  foster 
and  excite.  There  is  a  class  of  wretched  hypochondriacs  whose  minds 
are  absorbed  with  the  idea  that  they  are  the  hopeless  victims  of  the 
thoughtless  errors  of  youth,  and  patients  of  this  class,  much  as  they  are 
to  be  pitied,  often  tax  severely  the  temper  of  the  physician.  It  is  to  be 
added  that  the  practice  of  masturbation,  excessive  sexual  indulgence,  and 
the  intemperate  use  of  alcoholic  stimulants,  are  undoubtedly  sometimes 
involved  in  the  causation,  not  merely  by  an  effect  upon  the  imagination, 
but  by  aiding  to  produce  a  morbid  condition  of  the  nervous  system. 

The  reading  of  legitimate  medical  works  is  to  be  mentioned  among  the 
causes  of  hypochondriasis.  Want  of  mental  occupation  contributes  indi- 
rectly to  the  affection.  Persons  who  have  relinquished  active  pursuits 
are  apt  to  become  hypochondriacs.  Success  in  the  acquisition  of  wealth, 
when  it  leads  to  a  determination  to  forego  labor  and  to  enjoy  leisure,  may 
thus  endanger  a  far  greater  evil  than  poverty.  On  the  other  hand,  the 
loss  of  fortune,  or  want  of  success  in  the  pursuits  of  life,  and  severe  afflic- 
tion of  any  kind,  are  sometimes  concerned  in  the  causation  of  this  affection. 
These  various  causes  may  produce  the  affection  in  those  who  are  not,  as 
well  as  in  those  who  are,  constitutionally  predisposed  to  it ;  but,  of  course, 
their  efficiency  will  be  marked  in  proportion  as  the  predisposition  is 
strong. 

The  morbid  physical  conditions  often  existing  in  cases  of  hypochondri- 
asis, and  more  or  less  concerned  in  its  causation,  are  various.  Among 
these  may  be  mentioned  anaemia,  nervous  asthenia,  and  dyspeptic  disor- 
ders. The  latter,  there  is  reason  to  believe,  are  frequently  to  a  consider- 
able extent,  effects  of  the  morbid  condition  of  the  mind. 

The  diagnosis  of  hypochondriasis  must  rest  on  an  exclusion  of  the 
maladies  which  are  apprehended  or  imagined,  and  of  any  serious  disease. 
The  different  organs  of  the  body  are  to  be  interrogated  by  means  of 
symptoms  and  signs  ;  and  it  is  obvious  that  the  accuracy  of  the  diagnosis 
will  depend  on  the  ability  of  the  physician  to  exclude  the  affections  to 
which  the  different  organs  are  subject.  Subjective  symptoms  are  to  be 
admitted  with  circumspection,  and  a  certain  amount  of  distrust.  The  in- 
congruity of  the  previous  history  and  the  present  condition,  as  described 
by  the  patient,  with  the  laws  of  any  definite  disease,  exclusive  of  mental 
disorder,  is  often  at  once  significant  of  the  affection  under  consideration ; 
or  the  subjective  symptoms  are  incongruous  with  the  ph3*sical  disorders 
which  may  be  associated  with  the  hypochondnasis.  From  want  of  suffi- 
cient knowledge  or  skill  to  reach  the  diagnosis  by  exclusion,  practitioners 
are  sometimes  misled  by  the  statements  of  patients,  and  thus  contribute 
unwittingly  to  establish  more  firmly  existing  delusions. 

In  a  certain  proportion  of  the  cases  in  which  some  serious  disease  is 
either  apprehended  or  imagined,  the  positive  assurances  of  the  physician 
suffice  to  dispel  the  delusion.  In  this  way  the  physician  who  is  confident 
in  his  ability  to  interrogate  accurately  the  different  organs  of  the  body 
has  the  power  of  doing  much  good.  The  fear  of  the  existence  of  some 
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grave  disease  oppresses  especially  those  who  are  dependent  for  the  means 
<•!'  living  upon  a  certain  measure  of  health  ;  and  a  decided  opinion,  in 
whk'h  they  have  conlidence,  is  a  great  blessing  to  patients  of  this  class. 

In  cases  of  confirmed  hypochondriasis,  the  first  object  with  reference 
to  management  is  the  removal  of  any  supposed  causes.  Over-exertion, 
mental  or  physical,  if  possible,  is  to  be  avoided  ;  sexual  abuses,  intemper- 
ance, and  any  violation  of  the  laws  of  health,  are  to  be  inquired  into  and 
reformed.  Aside  from  the  causal  indications,  the  measures  of  treatment 
relate  to  both  body  and  mind.  Any  coexisting  physical  disorders  are  to 
be  remedied  as  far  as  practicable.  Anaemia  and  dyspeptic  ailments  often 
claim  remedial  measures.  In  addition  to  the  physical  operation  of  reme- 
dies, they  undoubtedly  have  a  useful  moral  effect  within  certain  limits. 
Patients  are  apt  to  crave  remedies,  and  it  is  important  not  to  encourage 
this  disposition  ;  but  it  is  often  not  judicious  to  withhold  remedies  alto- 
gether, even  when  the  medicinal  part  of  the  treatment  is  comparatively 
unimportant.  Alcoholic  stimulants  and  opiates  should  not  be  prescribed, 
or,  if  indicated  for  a  temporary  object,  they  should  be  given  with  great 
circumspection. 

The  most  important  part  of  the  treatment  is  that  which  relates  to  the 
mind.  Arguments,  assurances,  and  combined  medical  opinions  may  be 
brought  to  bear  upon  the  delusions  with  more  or  less  effect.  It  is,  how- 
ever, not  always  judicious  to  act  upon  a  determination  that  the  patient 
shall  be  at  once  reasoned  out  of  the  affection.  It  is  not  wise  to  attempt 
to  dispel  the  delusions  by  ridicule  or  indifference.  A  fundamental  part 
of  the  moral  management  is  to  direct  the  patient's  attention  from  him- 
self. This  is  to  be  effected  by  inducing  occupation,  if  the  patient  has 
been  living  a  life  of  indolence,  and  by  well  selected  recreations,  if  the  pa- 
tient be  of  industrious  habits.  It  is  more  difficult  to  effect  this  in  cases 
of  hypochondriasis  among  females  than  among  males.  Change  of  scene 
and  new  associations  are  often  effectual,  and,  wherever  practicable,  should 
be  advised.  With  respect  to  the  particular  plans  to  be  pursued  in  differ- 
ent cases,  the  habits,  intelligence,  education,  and  social  position  are  to  be 
considered  in  each  case,  and  the  success  of  the  treatment  will  depend 
much  on  the  judgment  and  tact  of  the  physician. 
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DISEASES    AFFECTING    THE     GENITO-URINARY    SYSTEM. 


CHAPTER  I. 

Suppurative  Nephritis  and  Pyelitis— Anatomical  Characters— Clinical  History— Pathological 
Character— Causation— Diagnosis— Prognosis— Treatment.  Paroxysms  of  Pain  caused  by 
the  Passage  of  Calculi  along  the  Ureter,  or  Nephritic  Colic,  and  Lithiasis  or  Gravel.  Acute 
Desquamative  Nephritis,  Acute  Albuminuria,  Acute  Bright's  Disease,  or  Acute  Inflamma- 
tory Dropsy— Anatomical  Characters— Clinical  History— Pathological  Character— Causation- 
Diagnosis— Prognosis— Treatment. 

i  LARGE  proportion  of  the  affections  of  the  genito-urinary  system  do 
f\  not  fall  within  the  scope  of  this  work.  Excluding  affections  peculiar 
to  females,  the  diseases  of  the  male  generative  organs,  and  of  the  bladder 
in  either  sex,  are  to  be  excluded  as  belonging  to  surgical,  rather  than 
medical,  practice.  The  diseases  which  remain  are  chiefly  those  affecting 
the  kidneys.  Abnormal  changes  in  the  urine  are  highly  important,  as 
denoting  morbid  conditions  relating  to  the  kidneys  and  the  blood.  These 
changes  constitute  important  symptoms  in  various  diseases  ;  they  are  not 
to  be  considered  as  individual  affections,  and  in  general  it  suffices  to  no- 
tice them  in  connection  with  other  symptomatic  events  which  make  up 
the  clinical  history  of  different  diseases.  There  is,  however,  one  disease 
which,  in  the  present  state  of  our  knowledge  respecting  its  pathological 
character  and  seat,  it  is  convenient  to  consider  as  a  urinary  affection, 
although  it  is  certain  that  the  abnormal  change  in  the  urine  expressed  by 
the  name  of  the  disease  is  merely  a  S3rmptom.  The  disease  referred  to  is 
glycosuria  or  diabetes  mellitus.  It  is  common  also  to  apply  the  term 
albuminuria  to  certain  affections  of  the  kidneys,  characterized  by  the  fre- 
quent presence  of  albumen  in  the  urine. 

Proceeding  to  treat  of  diseases  affecting  the  kidneys,  I  shall  consider, 
first,  acute  inflammation  of  the  pelvis  and  calices,  and  of  the  interstitial 
tissue  of  these  organs.  The  latter  I  shall  consider  under  the  name 
suppurative  nephritis ;  inflammation  of  the  pelvis  and  calices  is  called 
pyelitis.  These  are  distinct  affections,  although  the  former  rarely  exists 
without  the  latter.  It  will  suffice  to  consider  both  affections  under  the 
one  heading. 

Suppurative  Nephritis.    Pyelitis.    Pyelo-Nephritis. 

Suppurative  inflammation  of  the  kidneys  is  one  of  the  rarest  of  diseases, 
if  we  exclude  cases  of  pyaemia,  those  in  which  it  is  produced  by  external 
wounds  or  injuries,  and,  also,  the  cases  in  which  the  inflammation  has  ex- 
tended from  the  pelvis  and  calices.  The  primary  seat  of  the  inflammation 
is  the  areolar  or  connective  tissue  which  unites  the  convoluted  tubes  and 
the  malpighian  bodies;  hence  the  affection  is  also  called  acute  interstitial 
nephritis.  Pyelitis,  although  a  rare  disease,  is  less  infrequent.  The 
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latter  occurs  without  the  former,  but  suppurative  nephritis  is  generally 
consecutive  to  pyelitis.  Both  affections,  in  the  majority  of  cases,  arise 
from  the  presence  of  renal  calculi,  and  the  terms  calculous  nephritis  and 
calculouss  pyelitis  have  been  used  to  denote  the  affections  as  thus  pro- 
duced ;  in  these  cases  the  inflammation  is,  in  fact,  traumatic.  Next  to 
the  local  action  of  calculi,  distension  of  the  pelvis  and  calices  from  obstruc- 
tion of  the  ureter  is  the  most  frequent  cause  of  pyelitis  and  suppurative 
nephritis. 

ANATOMICAL  CHARACTERS. — The  organ  is  more  or  less  enlarged,  the 
capsule  is  easily  detached,  and,  on  section,  the  cut  surfaces  present  ab- 
normal redness,  softening,  and  ecchymoses  together  with  suppuration. 
The  pus  is  sometimes  in  numerous  minute  disseminated  points,  sometimes 
in  distinct  abscesses  of  greater  or  less  size,  and  sometimes  in  the  form  of 
purulent  infiltration.  It  is  to  be  borne  in  mind  that  purulent  formations 
in  the  kidneys  occur,  as  in  other  organs,  in  connection  with  the  morbid 
condition  known  as  pyaemia.  It  is  rare  for  a  single  large  abscess  to  be 
found  in  the  substance  of  the  kidney,  and  the  inflammation  rarely  extends 
to  the  peritoneum  over  the  kidney.  Inflammation  of  the  peritoneal  cover- 
ing of  the  kidney  is  called  perinephritis. 

Inflammation  of  the  pelvis  and  calices  causes  redness,  thickening,  and 
softening  of  the  lining  membrane.  If  obstruction  exist,  the  cavities 
contain  more  or  less  liquid  which  consists  of  muco-purulent  matter  and 
urine.  According  to  Robin,  urine  in  the  pelvis  and  calices,  holding  in 
suspension  desquamated  epithelium  from  the  uriniferous  tubes,  presents 
the  gross  characters  of  pus,  and  is  often  mistaken  for  the  latter  in  examina- 
tions after  death.  In  cases  of  considerable  and  long-continued  obstruction, 
the  pelvis  and  calices  become  greatly  dilated,  the  parenchyma  is  pro- 
gressively atrophied  by  pressure,  and  at  length  the  whole  of  the  organ 
may  be  converted  into  a  sac.  Not  infrequently  the  pelvis  contains  one 
or  more  calculi.  Perforation  may  take  place  in  different  directions,  viz., 
behind  the  peritoneum,  leading  to  an  abscess  which  may  make  its  way 
externally  through  the  integument ;  into  the  peritoneal  cavity,  giving  rise 
to  fatal  penitonitis;  into  the  colon,  stomach,  or  through  the  diaphragm, 
either  into  the  pleural  cavity  or  bronchial  tubes.  The  retention  of  urine, 
without  pyelitis,  within  the  pelvis  and  calices,  from  obstruction  of  the 
ureter,  is  called,  after  Raver,  hydro-nephroxis.  The  accumulation  of  pus 
within  the  pelvis  and  calices  is  called  pyo-nephrosis.  The  name  pyelo- 
nephritis denotes  the  combination  of  pyelitis  and  interstitial  nephritis. 

CLINICAL  HISTORY. — In  acute  suppurative  nephritis  there  is  severe 
lumbar  pain  shooting  toward  the  bladder  and  thigh,  and  accompanied 
sometimes  by  retraction  of  the  testicle,  together  with  notable  tenderness 
on  pressure  over  the  affected  kidney  or  kidneys.  With  these  local  symp- 
toms are  associated  chills,  or  chilly  sensations,  fever  more  or  less  marked, 
ami,  at  the  commencement,  often,  vomiting.  The  secretion  of  urine  is 
diminished  especially  if  the  kidneys  are  affected.  The  patient  has  a  desire 
to  urinate  frequently,  although  the  bladder  may  contain  little  or  no  urine. 
If  the  nephritis  have  followed  a  penetrating  wound  or  other  injury,  the 
urine  ma}'  be  bloody.  Exclusive  of  the  cases  in  which  it  contains  blood, 
assuming  that  pyelitis  does  not  coexist,  the  urine  is  not  albuminous. 
The  urine  contains  pus  (pyelitis  being  absent)  only  when  then1  is  coex- 
isting inflammation  of  the  bladder,  or  \\licn  a  ivnal  abscess  has  discharged 
into  the  pelvis  of  the  kidney. 

In  pyelitis  there  is  more  or  less  pain  in  the  lumbar  region,  but  the  pain 
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is  not  usually  severe,  and  it  may  be  but  slight.  The  pain  produced  by 
the  presence  of  calculi,  and  especially  by  their  passage  along  the  ureter, 
is  to  be  distinguished  from  the  pain  incident  to  inflammation.  Distension 
of  the  pelvis  and  calices,  if  the  ureter  be  obstructed,  occasions  an  obscure, 
dull  pain  in  addition  to  the  pain  due  to  the  inflammation.  The  urine  is 
often  greatly  increased  in  quantity,  and  contains  muco-pus  or  pus  in 
more  or  less  abundance,  provided  there  be  not  complete  occlusion  of  the 
ureter.  In  determining  that  the  muco-purulent  or  purulent  matter  comes 
from  the  kidneys,  inflammation  of  the  bladder,  or  cystitis,  is  to  be  ex- 
cluded. With  these  local  symptoms  are  associated  more  or  less  febrile 
movement  and  other  symptoms  denoting  constitutional  disturbance.  The 
pyelitis  may  succeed  an  attack  of  pain  caused  by  the  passage  of  a  calculus 
along  the  ureter,  called  nephritic  colic,  or  the  latter  may  occur  during  the 
continuance  of  the  pyelitis. 

Pyelitis  may  be  acute,  and,  running  its  course,  end  in  recovery,  or  the 
inflammation  may  continue  and  become  chronic.  In  chronic  pyelitis,  the 
local  symptoms  persist,  leading  to  progressive  emaciation  and  debility 
with  hectic  fever. 

In  cases  of  suppurative  nephritis,  the  primary  affection  is  generally 
pyelitis  ;  pus  and  urine  accumulate  within  the  pelvis  and  calices,  leading, 
in  some  cases,  to  destruction  of  the  kidney  from  extension  of  the  inflam- 
mation and  from  pressure.  This  accumulation  involves  either  occlusion 
or  great  obstruction  of  the  ureter.  If  the  obstruction  be  removed,  a 
sudden  and  copious  discharge  of  purulent  matter  with  the  urine  takes 
place.  If  the  obstruction  continue,  the  contents  of  the  abscess  may  be 
discharged  in  various  directions,  as  already  stated.  The  symptoms  show 
the  pyelitis  to  be  either  single  or  double. 

.  PATHOLOGICAL  CHARACTER — The  inflammation,  in  suppurative  nephri- 
tis and  in  pyelitis,  is  seated  in  different  structures.  In  the  former,  the 
areolar  or  connective  tissue,  especially  of  the  cortical  portion,  is  the  seat 
of  the  affection.  In  pyelitis,  the  mucous  membrane  lining  the  pelvis  and 
calices  is  the  structure  affected.  As  already  stated  they  are  different 
affections,  and  either  may  exist  without  the  other;  but  almost  invariably 
the  nephritis  is  secondary  to,  and  dependent  upon,  pyelitis,  excluding 
cases  in  which  the  nephritis  follows  an  external  wound  or  injury,  and 
exclusive  of  cases  of  pyeemia. 

CAUSATION. — The  causation  of  suppurative  nephritis,  in  the  great  ma- 
jority of  cases,  has  just  been  stated ;  it  is  dependent  on  pyelitis.  The 
affection,  therefore,  may  be  produced,  secondarily,  by  the  causes  which 
give  rise  to  pyelitis.  As  a  primary  affection,  it  may  be  caused  by  wounds 
and  contusions.  Possibly  it  may  arise  from  excessive  doses  of  certain 
remedies  which  act  directly  upon  the  kidneys,  such  as  the  nitrate  of 
potassa,  turpentine,  and  cantharides.  It  has  been  known  to  follow  ex- 
posure to  cold. 

Pyelitis  may  be  produced  by  wounds  penetrating  the  pelvis  of  the  kid- 
ney, but  rarely,  if  ever,  by  contusions.  The  most  frequent  cause  of  this 
affection  is  the  local  action  of  calculi.  It  may  arise  from  the  presence  of 
the  entozoon  of  the  kidneys,  the  strowgylus  gigas,  and  from  a  hydatid 
production.  Next  to  renal  calculi,  the  most  frequent  cause  is  obstruction 
leading  to  distension  of  the  pelvis  and  calices  from  an  accumulation  of 
urine.  The  obstruction  may  be  due  to  the  impaction  of  a  calculus  in  the 
ureter,  a  morbid  growth  AVI  thin  the  canal,  a  tumor  pressing  upon  it;  or 
to  retention  of  urine  within  the  bladder  from  stricture  of  the  urethra, 
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(Mil  :r«rcil  prostate,  or  paralysis  of  the  bladder  in  cases  of  paraplegia.  In 
sonic  cases  of  cystitis  the  inflammation  extends  along  the  ureters  to  the 
pelvis  of  the  kidneys.  This  has  been  observed  to  follow  suppression  of 
gonorrLucal  urethritis.  Among  the  causes  of  suppuration  is  to  be  men- 
tioned the  existence  of  the  heemic  affection  known  as  pya-mia,  multiple 
abscesses  occurring  in  the  kidneys,  in  some  cases  of  this  ali'ection,  as  well 
as  in  other  organs. 

DIAGNOSIS. — Lumbar  pain,  more  or  less  constitutional  disturbance  and 
bloody  urine,  after  a  wound  or  injuiy  has  been  received  in  the  region  of 
one  of  the  kidneys,  render  the  diagnosis  of  inflammation  of  the  substance 
of  the  kidney  quite  positive.  Except  in  traumatic  cases,  the  disease,  if 
primary,  affects  usually  both  kidneys  ;  and  the  diagnosis  is  to  be  based 
on  the  existence  of  lumbar  pain  and  general  symptoms,  together  with 
notable  diminution  or  suppression  of  urine.  If  coma  and  convulsions 
supervene,  they  are  to  be  attributed  to  uraemia. 

The  diagnosis  of  pyelitis  is  to  be  based  on  the  presence  of  pus  or  muco- 
pus  in  the  urine,  in  conjunction  with  more  or  less  pain  and  constitutional 
disturbance,  cystitis  being  excluded.  The  occurrence  of  paroxysms  of 
pain  characteristic  of  the  passage  of  a  calculus  along  the  ureter,  and  the 
expulsion  of  calculi  or  gravel  from  the  bladder,  are  important  diagnostic 
events.  If  the  pyelitis  be  due  to  calculi,  the  urine  may  be  bloody,  but 
easts  of  the  uriniferous  tubes  will  not  be  found  in  the  sediment  of  the 
urine.  The  sudden  discharge  of  pus,  in  more  or  less  abundance  with  the 
urine,  shows  that  an  accumulation  in  the  pelvis  of  the  kidney  has  escaped 
through  the  ureter  into  the  bladder. 

Pyelitis  caused  by  calculi  will  be  likely  to  be  limited  to  one  kidney,  but 
if  it  follow  cystitis,  or  retention  of  urine  from  an  obstruction  beyond  the 
ureter,  both  kidneys  will  be  likely  to  be  affected.  Complete  or  \ery  great 
obstruction,  causing  an  accumulation  of  urine  within  the  pelvis  of  both 
kidneys,  would  lead  speedily  to  uraemia.  Complete  obstruction,  however, 
limited  to  one  kidney,  may  exist  for  an  indefinite  period,  without  leading 
to  uraemia,  the  other  kidney  being  sufficient  for  the  elimination  of  urea. 
The  accumulation  in  the  pel  vis  of  one  kidney  may  be  sufficient  to  occa- 
sion a  fluctuating  tumor  which  may  be  felt  through  the  abdominal  walls. 
This  tumor  may  attain  to  a  large  size,  and  in  the  female,  it  may  simulate 
ovarian  disease.  It  is  to  be  differentiated  from  perinephritic  abcess. 

An  accumulation  of  purulent  matter  within  the  pelvis  and  calices,  if  the 
ureter  remains  permanently  obstructed,  eventuates  in  perforation  and  the 
discharge  of  the  pus  in  some  direction,  provided  the  life  of  the  patient  be 
sufficiently  prolonged.  The  source  of  the  pus  is  to  be  determined  by 
the  antecedent  and  coexisting  symptoms  which  point  to  the  seat  of  the 
affection.  I  shall  subjoin  a  condensed  account  of  a  case  of  suppurative 
pyelitis,  in  which  the  pus  made  its  way  outwardly,  forming  a  subcuta- 
neous abscess  which  was  opened,  perforation  subsequently  taking  place 
into  the  peritoneal  cavity.  The  history  of  the  case  was  noted  at  the  time 
it  came  under  observation  in  1857. 

CASE. — The  patient  was  a  mechanic  aged  23  years.  About  a  year  before 
his  admission  into  the  hospital,  he  began  to  pass  bloody  urine.  There 
was  little  or  no  pain  in  the  region  of  the  kidneys,  but  a  sense  of  weakne-s 
and  general  debility.  The  blood  in  the  urine  disappeared  after  a  few 
days,  but  recurred  from  time  to  time.  About  six  months  after  the  hnema- 
turia  first  occurred,  the  urine  became  cloudy,  and  a  white  creamy  deposit 
w:is  observed.  The  latter  condition  of  the  urine  existed  on  his  :idmi<si.>n, 
and  the  creamy  deposit  was  found  to  bo  pus.  Shortly  after  his  admission, 
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a  fulness  and  sense  of  fluctuation  were  found  in  the  left  lumbar  region. 
In  a  few  days,  the  fulness  and  fluctuation  becoming  more  marked,  the 
abscess  was  opened  by  my  colleague,  Prof.  Hamilton,  and  a  quart  of  pus 
was  at  once  discharged.  The  left  lower  limb  was  considerably  oKlema- 
tous.  This  nearly  disappeared  after  the  abscess  was  opened.  His  con- 
dition, in  all  respects,  was  improved,  and  he  appeared  to  be  progressing 
favorably,  the  discharge  of  pus  externally  and  also  with  the  urine  con- 
tinuing, until,  nineteen  days  after  the  opening  was  made,  he  was  seized 
suddenly  with  all  the  symptoms  of  acute  peritonitis,  and  death  took  place 
in  forty-eight  hours  afterward.  An  examination  after  death  showed  a 
membranous  sac  in  place  of  the  left  kidney,  the  substance  of  the  organ 
being  completely  destroyed.  The  right  kidney  was  not  enlarged,  and 
was  healthy  in  appearance.  A  perforation  of  the  sac  into  the  peritoneal 
cavity  existed,  and  the  appearances  denoted  recent  peritonitis. 

PROGNOSIS. — It  is  probable  that  acute  interstitial  inflammation  of  the 
kidneys  may  be  developed  and  end  favorably  by  resolution  without  sup- 
puration. This  may  be  conjectured  from  the  clinical  history,  in  certain 
cases,  but  there  must  always  be  room  for  distrusting  the  correctness  of 
the  diagnosis.  A  purulent  collection,  if  small,  may  undergo  the  granulo- 
fatty  degeneration,  and  be  absorbed,  recovery  in  this  way  taking  place. 
Death  sometimes  occurs  speedily,  more  speedily  when  the  suppurative 
inflammation  has  a  traumatic  origin.  But,  in  most  cases  which  end  fatally, 
the  affection  becomes  chronic,  the  pus  discharging  in  some  direction,  if 
life  be  sufficiently  prolonged,  and  death  follows  a  gradual  decline  with 
hectic  fever  and  emaciation.  If  both  kidneys  are  the  seat  of  acute  inter- 
stitial inflammation,  fatal  uraemia  may  occur  even  before  suppuration 
takes  place.  Uraemia  may  be  the  immediate 'cause  of  death  after  suppu- 
ration, if  this  involve  great  damage  to  both  kidneys.  The  discharge  of 
the  pus  into  the  pelvis  of  the  kidney  is  the  most  favorable  direction,  and, 
next  to  this,  the  evacuation  of  a  renal  abscess  externally.  If  the  pus  be 
discharged  into  the  peritoneal  or  the  pleural  cavitj^  a  fatal  result  is 
almost  inevitable.  In  some  cases  the  abscess  opens  into  the  alimentary 
canal,  and  pus  is  discharged  by  stool.  Recovery  has  taken  place  under 
these  circumstances. 

The  gravity  of  pyelitis  depends  on  the  causes  which  give  rise  to  the 
affection.  If  produced  by  an  extension  of  inflammation  in  cystitis,  and 
there  be  no  permanent  obstruction  to  the  flow  of  urine  and  pus  into  the 
bladder,  a  favorable  termination  may  be  looked  for.  If  due  to  the  presence 
of  calculi,  and  these  make  their  way  into  the  bladder  before  destruction 
of  the  kidney  ensues,  recovery  will  be  likely  to  take  place.  If  from  the 
size  of  the  calculi  their  escape  be  impossible,  the  inflammation  will  be 
apt  to  continue,  and  the  prognosis  is  unfavorable.  Cases  have  been  ob- 
served of  pyelitis  caused  by  a  large  calculus,  in  which,  after  having  led 
to  complete  destruction  of  the  kidneys,  the  inflammation  has  ceased,  and 
the  calculus  has  remained  encysted  by  the  renal  capsule,  giving  rise  to 
little  or  no  inconvenience,  the  remaining  kidney  doing  all  the  work  of 
renal  elimination.  Permanent  obstruction  to  the  flow  of  urine  from  the 
pelvis  and  calices  of  both  kidneys,  dependent  on  cystitis  or  retention  of 
urine  in  the  bladder  from  whatever  cause,  leads  to  destruction  of  the  renal 
pMivncltyma  and  death  from  uraemia.  An  accumulation  of  urine  and  pus 
in  the  pelvis  and  calices  of  one  kidney  may  prove  fatal  by  the  perforation 
into  the  peritoneal  cavity,  as  in  the  case  of  which  I  have  given  a  con- 
densed account.  If  the  discharge  take  place  either  into  the  intestinal 
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or  externally,  the  patient  is  likely  to  be  worn  out  by  the  prolonged 
drain  ami  constitutional  disturbance. 

TREATMENT. — Acute  inflammation  of  the  substance  of  the  kidneys 
claims  the  measures  of  treatment  appropriate  in  other  parenchymatous 
inflammations,  viz.,  local  depletion  in  some  cases,  counter-irritation,  fo- 
mentations, rest,  restricted  diet,  etc.  The  danger  of  uraemia  is  to  be  con- 
sidered. This  will  be  proportionate  to  the  diminution  of  the  secretion  of 
urine.  If  the  urine  be  suppressed  or  greatly  diminished,  measures  to 
effect  the  vicarious  elimination  of  urea  are  indicated.  The  most  efficient 
measures  for  this  end  are  hydragogue  cathartics  and  the  hot  air  bath. 
Diuretics  cannot  be  relied  upon,  and  the  propriety  of  making  trial  of  them 
is  questionable. 

The  treatment  in  cases  of  pyelitis  must  have  reference  to  the  causation. 
If  dependent  on  retention  of  urine  from  stricture  of  the  urethra,  enlarged 
prostate,  or  paralysis,  measures  to  relieve  the  bladder  are  of  prime  impor- 
tance. If  consecutive  to  cystitis,  the  latter  claims  appropriate  treatment. 
Quietude  is  to  be  enjoined  especially  in  cases  in  which  the  affection  de- 
pends on  calculi.  Soothing  applications  to  the  loins,  and  anodyne  reme- 
dies are  indicated  in  proportion  to  the  amount  of  pain.  If  the  accumula- 
tion of  pus  and  urine  form  a  tumor  which  presents  itself  in  an  accessible 
situation,  it  should  be  opened.  Tonic  and  supporting  measures  are  re- 
quired after  the  opening  of  the  abscess  either  external^  or  into  the  ali- 
mentary canal. 

Hydronephr  osis. 

This  name  should  be  limited  to  cases  in  which  the  urine  accumulates  in 
the  pelvis  of  the  kidney  without  pyelitis.  It  is,  however,  one  of  the  cau- 
sative conditions  giving  rise  to  the  latter  affection ;  the  detention  of  the 
urine,  and  the  changes  which  it  undergoes,  occasion  inflammation,  and 
this  may  extend  to  the  interstitial  renal  tissue,  giving  rise  to  suppurative 
nephritis.  Cases  are,  however,  met  with,  in  which  the  chief  effect  of  the 
hvdronephrosis  is  atrophy  of  the  organ  from  the  pressure  of  the  liquid. 
The  pelvis  and  calices  are  more  or  less  dilated,  and  the  renal  parenchyma 
is  proportionately  diminished.  The  latter,  in  some  cases,  is  in  fact  de- 
stroyed, the  whole  organ  being  converted  into  a  membranous  sac. 

Hydronephrosis  is  the  result  of  an  obstruction  to  the  passage  of  urine 
through  the  ureter.  The  obstruction  may  be  due  to  various  causes,  such 
as  the  impaction  of  a  calculus  in  the  ureter  and  the  pressure  upon  the 
latter  of  a  tumor.  From  these  causes  the  affection  is  unilateral.  Re- 
covery may  take  place  with  the  loss  of  the  kidne}',  the  other  organ  being 
sudicient  for  the  renal  functions.  In  a  specimen  taken  in  the  dissecting 
room  from  the  body  of  an  aged  woman,  the  left  kidney  was  destrojred 
by  atrophy,  the  pelvis  and  infundibnla  were  enormously  dilated,  and  the 
left  ureter  was  greatly  enlarged.  The  right  kidney  was  healthy.  With 
these  appearances,  the  specimen  showed  no  obstruction.  Obstruction 
had  doubtless'  existed,  leading  to  the  changes  just  stated,  but  the  ob- 
structing en  use  had  disappeared.  The  most  rational  supposition  is  that 
the  obstruction  was  due  to  a  calculus  which  at  length  found  its  way  into 
the  bladder  and  was  discharged. 

A  specimen  was  exhibited  at  a  meeting  of  the  New  York  Pathological 
Society,  by  Prof.  .1.  C.  Hutchison,  which  illustrated  the  fact  that  one  of 
the  kidneys  may  be  completely  destroyed  by  hvdronephrosis  without  any 
manifestations  of  disease.  The  specimen  was  from  a  case  in  which  death 
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was  caused  by  injury  of  the  chest  from  a  street  car.  The  parencli3Tma  of 
one  kidney  was  destroyed  by  atrophy.  Moreover,  the  other  kidney  (which 
was  not  exhibited)  was  considered  as  diseased ;  and  the  urine  from  the 
bladder  after  death  was  found  to  contain  albumen  and  casts.  The  patient 
up  to  the  time  of  receiving  the  fatal  injury  was  apparently  in  perfect 
health,  daily  working  as  a  laborer.  I  have  met  with  a  specimen  of  con- 
genital hydronephrosis  with  atrophic  destruction  of  the  kidney. 

Bilateral  hydronephrosis,  with  more  or  less  wasting  of  both  kidneys, 
may  occur  from  obstruction  incident  to  persistent  over-distension  of  the 
bladder  and  hypertrophy  of  this  organ.  In  a  case  which  came  under  my 
observation  at  Bellevue  Hospital,  the  patient  passed  a  very  large  quan- 
tity of  limpid  urine  of  a  low  specific  gravity,  and  the  case  was  supposed 
to  be  one  of  polyuria  or  diabetes  inxipidus.  Uroemic  coma  and  convul- 
sions occurred,  and  the  case  ended  fatally.  On  examination  after  death, 
the  bladder  was  contracted,  and  the  muscular  coat  enormously  hypertro- 
phied  ;  both  ureters  were  greatly  dilated  ;  the  pelvis  and  calices  of  both 
kidneys  were  much  enlarged,  and  the  renal  parenchyma  nearly  destroyed 
by  atrophy. 

Another  case,  occurring  in  private  practice,  presented  the  following 
facts :  the  patient  was  a  gentleman  54  years  of  age,  who  had  experienced 
more  or  less  difficulty  in  micturition  from  boyhood.  For  some  time  pre- 
vious to  his  coming  under  my  observation,  his  general  health  had  failed. 
He  had  become  feeble  ;  his  appetite  was  gone,  and  he  suffered  from  diar- 
rhoea. An  examination  of  the  urine  showed  nothing  except  a  very  low 
specific  gravity.  A  large,  globular  tumor  was  felt,  extending  upward 
from  the  pubes ;  this  completely  disappeared  after  two  gallons  of  urine 
had  been  withdrawn  by  the  use  of  the  catheter.  After  this,  vomiting 
became  a  prominent  symptom,  and  he  died  by  asthenia.  The  bladder,  in 
this  case,  was  found,  after  death,  to  be  enormously  thickened  ;  both  ure- 
ters were  dilated,  together  with  the  pelvis  and  calices  of  each  of  the  kid- 
neys ;  the  pyramidal  bodies  were  mostly  absent,  and  the  cortical  portion 
much  wasted.  These  changes  were  more  marked  in  the  left  than  in  the 
right  kidney.  A  t  the  neck  of  the  bladder  there  was  notable  thickening 
from  hypertrophy  of  the  submucous  structure,  evidently  of  long  standing. 

Unilateral  hydronephrosis,  with  atrophy  of  the  kidney,  can  hardly  be 
diagnosticated.  In  making  this  statement  I  exclude,  of  course,  cases  .of 
pyelitis  and  pyelonephritis,  in  which  the  pelvis  of  the  kidney  becomes  dis- 
tended sufficiently  to  form  a  fluctuating  tumor  which  can  be  appreciated 
by  manual  exploration.  These  are  not  cases  of  hydronephrosis,  although 
the  latter  may  have  preceded  and  given  rise  to  the  inflammatory  affec- 
tions. Bilateral  hydronephrosis,  with  atrophy  of  the  kidneys,  may  be 
inferred,  when,  after  long-continued  distension  of  the  bladder,  uraemic 
symptoms  occur,  and  examinations  of  the  urine  show  notable  diminution 
of  urea,  without  the  presence  of  either  albumen  or  casts. 

The  treatment  in  the  cases  last  referred  to  consists  in  meeting  symp- 
tomatic indications,  and  averting  impending  danger  from  m'semia  by  mea- 
sures to  favor  the  vicarious  elimination  of  urea  through  the  skin  and  the 
alimentary  canal.  The  liability  to  hydronephrosis  and  wasting  of  the  kid- 
neys, as  a  remote  consequence  of  urethral  impediments  to  the  evacuation 
of  the  bladder,  enforces  the  importance  of  removing  these  impediments, 
if  practicable,  by  appropriate  surgical  treatment. 
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Perinephri  tic  Abscess. 

Inflammation  is  sometimes  developed  in  the  areolar  tissue  surrounding 
the  kidney,  and  eventuates  in  abscess.  Owing  to  its  infrequency,  suppu- 
rative  inflammation  in  this  situation  has  received  but  little  attention  from 
medical  writers.  Dr.  Henry  J.  Bowditch  has  reported  three  cases,  the 
only  cases  which  he  has  seen,  and,  singularly  enough,  they  came  under 
his  observation  within  a  period  of  nineteen  months. 

In  each  of  Bowditch's  cases  the  disease  commenced  in  the  neighbor- 
hood of  the  right  kidney.  Pain  was  a  prominent  symptom  in  all,  the 
pain  being  referred  to  the  situation  of  the  disease,  and  extending  down 
the  limb.  The  patients  were  confined  to  the  bed,  and  lay  with  the  knees 
flexed.  A  tumor  was  found  in  the  renal  region.  The  pus,  in  each  case, 
extended  upward  toward  the  chest,  behind  the  liver ;  and,  in  one  of  the 
cases,  pleurisy  was  developed  on  the  right  side. 

In  all  these  cases  an  external  opening  was  made,  and  the  three  cases 
ended  in  recovery.  A  considerable  hemorrhage  followed  the  opening  in 
one  of  the  cases.  In  two  of  the  cases  the  kidney  was  felt  by  the  finger 
at  the  bottom  of  the  abscess.  In  two  of  the  cases  recovery  took  place  in 
about  six  weeks  after  the  abscess  was  opened.  In  the  third  case  (the 
hemorrhage  occurring  in  this  case)  convalescence  was  much  more  pro- 
tracted. 

In  Bowditch's  cases  the  patients  were  debilitated  when  the  disease  com- 
menced ;  in  two  of  the  cases  it  could  be  referred  to  a  strain  of  the  muscles, 
and  in  one  case  it  followed  exposure  to  cold  and  wet. 

The  diagnosis  is  to  be  based  on  the  presence  and  situation  of  a  tumor, 
in  conjunction  with  the  local  and  general  symptoms  denoting  inflamma- 
tion. The  symptoms  resemble  closely  those  of  suppurative  nephritis  and 
pyelitis.  These  affections  are  to  be  excluded  by  examinations  of  the 
urine.  In  the  former,  the  quantity  of  urine  is  notably  diminished, 
whereas,  in  perinephritic  abscess  there  is  no  interference  with  the  renal 
secretion.  In  pyelitis,  with  which  suppurative  nephritis  is  usually  asso- 
ciated, the  urine  contains  pus. 

Bowditch's  cases  show  the  importance  of  opening  the  abscess.  If  this 
measure  be  unduly  delayed,  the  pus  may  be  discharged  into  the  peritoneal 
or  the  pleural  cavity.  Next  to  opening  externally,  the  direction  most 
favorable  would  be  into  the  intestinal  canal. 

Paroxysms  of  Pain  caused  by  the  Passage  of  Calculi 
along  the  Ureter,  or  Nephritic  Colic,  and  Lithiasis 
or  Gravel. 

Urinary  concretions,  or  calculi,  are  generally  formed  within  the  renal 
cavities.  Calculi  of  small  size  may  pass  from  the  kidneys  to  the  bladder, 
giving  rise  to  little  or  no  inconvenience,  and,  having  reached  the  bladder, 
they  are  either  discharged  with  the  urine,  or,  remaining  in  the  bladder, 
they  increase  in  size  and  require  for  their  removal  surgical  interference. 
In  some  cases,  calculi  within  the  renal  cavities,  increasing  in  size,  become 
too  large  to  pass  along  the  ureter,  and  are  consequently  retained.  As  has 
been  seen,  retention  of  urine  within  the  pelvis  and  cnlices  of  the  kidney, 
pyelitis,  renal  abscess,  and  destruction  of  the  renal  parenchyma,  are  some- 
times attributable  to  the  presence  of  calculi  or  a  calculus.  A  calculus 
retained  in  the  pelvis  of  the  kidney  may  continue  to  increase  in  si/e,  and, 
1  .-nding  to  atrophy  of  the  parenchyma,  it  may  acquire  a  bulk  nearly  as  great, 
or  perhaps  even  greater  than  that  of  the  healthy  organ.  Calculi  not  too 
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large  to  pass  through  the  ureter,  and  not  small  enough  to  pass  with 
facility,  occasion  during  their  passage  more  or  less  pain  and  constitutional 
disturbance.  The  amount  and  duration  of  the  pain  caused  by  the  passage 
of  a  calculus  is  in  proportion  to  its  size  and  the  roughness  of  its  surfaces. 
The  pain  begins  when  the  calculus  enters  the  duct  and  ends  when  it  reaches 
the  bladder.  The  paroxysm  is  analogous  to  that  occasioned  by  the  pas- 
sage of  a  gall-stone  from  the  gall-bladder  to  the  duodenum.  The  latter  is 
commonly  known  as  hepatic  colic,  and  the  paroxysm  of  pain  occasioned 
by  the  passage  of  a  renal  calculus  is  called  nephritic  colic. 

A  paroxysm  of  nephritic  colic  is  usually  developed  suddenly.  The 
attack,  however,  may  be  preceded  by  more  or  less  pain  or  a  sense  of 
uneasiness,  due  to  irritation  or  perhaps  inflammation  caused  by  the  pre- 
sence of  calculi  in  the  pelvis  of  the  kidney.  The  paroxysm  quickly  attains 
to  its  maximum  of  intensity.  The  pain  in  some  cases  becomes  exceed- 
ingly severe.  It  is  referred  to  the  situation  of  the  kidney,  usually  on  one 
side,  that  is,  by  the  side  of  the  last  dorsal  and  the  first  lumbar  vertebra. 
The  pain  radiates  from  this  point  in  different  directions,  but  especially 
along  the  course  of  the  ureter,  extending  frequently  to  the  groin  and  thigh. 
In  the  male,  pain  is  generally  felt  in  the  testicle,  which  is  drawn  upward 
by  the  contraction  of  the  cremaster  muscle.  Frequently  the  pain  is  de- 
scribed as  lancinating  or  tearing.  It  is  sometimes  so  excessive  as  to  force 
the  patient  to  groan  and  cry  aloud ;  he  tries  a  variety  of  positions  to  ob- 
tain relief,  walks  about  the  chamber,  and  compresses  the  abdomen  with 
his  hands  as  in  intestinal  colic.  The  pain  continues  without  intermission, 
but  there  occur  exacerbations  and  remissions.  The  urine  in  most  cases 
is  notably  diminished.  The  patient  experiences  a  frequent  or  constant 
desire  to  micturate,  passing  only  a  few  drops  at  a  time.  The  sensation  is 
well  expressed  by  the  term  tenesmus  of  the  bladder.  Not  infrequently 
the  urine  is  bloody.  If  it  contain  pus  or  muco-pus,  either  pyelitis  or 
cystitis  coexists. 

With  these  local  symptoms  are  associated  those  denoting  more  or  less 
constitutional  disturbance,  viz.,  anorexia,  thirst,  nausea  and  vomiting, 
coldness  of  the  surface  with  sweating,  and  feebleness  of  the  circulation. 
The  countenance  is  pallid  and  expressive  of  anguish.  The  bowels  are 
usually  constipated.  Suddenty,  after  a  duration  varying  considerably  in 
different  cases,  the  paroxysm  ends.  The  pain  abruptly  ceases.  An  abun- 
dant discharge  of  urine  takes  place,  which  may  contain  more  or  less  puru- 
lent or  muco-purulent  matter.  The  calculus  has  reached  the  bladder,  and 
if  care  be  taken  to  examine  the  urine,  it  may  be  found  at  the  bottom  of 
the  vessel.  The  general  symptoms  rapidly  disappear,  and  in  one  or  two 
days  the  recovery  may  be  complete.  In  some  cases,  however,  one  or  more 
additional  paroxysms  follow,  other  calculi  contained  within  the  pelvis  of 
the  kidneys  getting  into  the  ureter  in  consequence  of  the  dilatation  caused 
by  the  calculus  which  has  just  passed.  A  person  who  has  experienced 
one  paroxysm  is  liable  to  recurrences  at  periods  more  or  less  remote. 
The  paroxysm  is  commonly  known  as  a  "  fit  of  the  gravel." 

The  duration  of  an  attack  of  nephritic  colic  varies  in  different  cases,  but 
it  is  usually  short.  In  the  majority  of  cases  it  lasts  but  a  few  hours,  but  in 
some  cases  it  continues  for  one,  two,  or  three  days.  Although  the  suffer- 
ing is  often  extreme,  it  very  rarely,  if  ever,  proves  fatal.  The  recovery 
is  complete,  unless  calculi  remain,  which  may  occasion  pyelitis,  obstruc- 
tion of  the  ureter,  and  destruction  of  the  kidney. 

The  diagnostic  characters  of  nephritic  colic  are  the  suddenness  of  the 
attack  and  termination,  the  situation  of  the  pain  and  its  extension  to  the 
groin,  thigh,  and  testicle,  the  retraction  of  the  testicle,  the  diminution  of 
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urine,  the  tenesmus  of  the  bladder,  the  hrematuria,  and  the  discovery  of 
the  calculus.  The  fact  of  antecedent  attacks  having  occurred  will  assist 
in  the  diagnosis.  The  affections  to  be  excluded  are  the  form  of  muscular 
rheumatism  called  lumbago,  lumbo-abdominal  neuralgia,  enteralgia,  and 
hepatic  colic.  In  lumbago  the  pain  is  less  severe,  is  provoked  especially 
by  movements  of  the  bod}-,  and  is  felt  on  both  sides.  Lumbo-abdominal 
neuralgia  is  characterized  by  tenderness  at  certain  points.*  In  enteralgia, 
the  seat  of  the  pain  is  within  the  abdomen.  This  statement  also  applies 
to  hepatic  colic.  In  all  these  affections  the  characteristic  features  of  ne- 
phritic colic  are  wanting. 

The  treatment  of  an  attack  of  nephritic  colic  consists  of  palliative  mea- 
sures. Complete  relief  depends  on  the  escape  of  the  calculus  into  the 
bladder,  and  there  are  no  means  of  aiding  directly  in  effecting  its  passage. 
The  propelling  force  is  derived  from  the  accumulation  of  urine  behind  the 
calculus.  The  copious  ingestion  of  liquids  may  perhaps,  by  increasing 
the  urinary  secretion,  hasten  its  progress.  Fomentations  to  the  loins, 
opium  given  in  full  doses,  and,  if  the  suffering  be  excessive,  the  inhala- 
tion of  chloroform,  constitute  the  measures  for  palliation. 

The  discharge  from  the  body  of  urinary  concretions,  either  with  or  with- 
out the  symptoms  of  nephritic  colic,  constitutes  lithiasis  or  gravel.  The 
term  gravel  is  properly  applied  only  to  concretions  formed  within  the 
body,  not  to  those  which  form  in  the  urine  after  its  emission.  Not  in- 
frequently concretions,  varying  in  size  from  that  of  a  pin's  head  to  a 
small  pea,  pass  without  giving  rise  to  sufficient  pain  to  constitute  an 
attack  of  nephritic  colic.  The  composition  of  the  concretions  varies  in 
different  cases.  The  most  frequent  form  of  gravel  is  that  in  which  the 
concretions  consist  of  uric  acid.  The  concretions  being  usually  of  a  red 
color,  this  variety  is  sometimes  distinguished  as  red  gravel.  The  urine 
in  these  cases  always  gives  an  acid  reaction.  The  concretions  may  consist 
of  the  earthy  salts,  viz.,  the  ammonio-phosphate  of  magnesia,  phosphate 
of  lime,  and  the  carbonate  of  lime.  The  color  of  these  is  usually  either 
grayish  or  white.  The  urine  in  these  cases  is  frequently  alkaline.  In 
another  variety  the  concretions  consist  of  the  oxalate  of  lime.  These  are 
of  a  yellow,  brownish,  or  dark  color.  In  cases  of  nephritic  colic,  the 
composition  of  the  calculi  which  occasion  the  paroxysms  may  be  inferred 
from  the  knowledge  of  concretions  which  have  been  already  passed,  and 
from  an  examination  of  the  sediment  which  the  urine  deposits.  If  the 
urine  contain  uric  acid  crystals  or  abound  in  the  urates,  the  calculus  is 
probably  composed  of  uric  acid.  So,  the  urine  will  be  likely  to  contain 
the  phosphates  in  more  or  less  abundance  when  the  calculi  consist  of  the 
earthy  salts ;  and  oxalate  of  lime  calculi  will  be  likely  to  be  preceded  or 
accompanied  by  oxaluria.  It  may  happen,  however,  that  the  calculi 
giving  rise  to  nephritic  colic  are  not  of  recent  formation,  and  the  condi- 
tion of  the  urine  giving  rise  to  their  formation  may  not  exist  at  the  time 
when  the  attack  of  colic  occurs. 

The  treatment  of  gravel,  irrespective  of  attacks  of  nephritic  colic,  will 
depend  on  the  nature  of  the  concretions  or  the  character  of  the  urine.  In 
-  of  uric  acid  gravel,  alkaline  remedies  are  indicated.  The  liquor 
potassae,  in  half  drachm  doses  thrice  daily,  may  be  given,  but  the  bicar- 
bonate of  potassa,  from  a  scruple  to  half  a  drachm  thrice  daily,  is  pre- 
ferable. The  latter  may  be  given  during  effervescence  with  a  vegetable 
acid.  The  Vichy  water  is  well  suited  to  this  variety  of  gravel,  and  its 
efficacy  is  due  to  the  presence  of  the  carbonate  of  soda.  The  artificial  is 

1   Vide  page  734. 
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probably  as  efficacious  as  the  natural  water.  The  phosphate  of  soda  and 
ammonia,  introduced  by  Dr.  Buckler,  of  Baltimore,  is  considered  as  having 
'the  power  of  keeping  uric  acid  in  solution  in  the  urine,  given  in  doses  of 
ten  grains  thrice  daily.  The  benzoic  acid  is  another  remedy,  given  in 
doses  of  eight  or  ten  grains  thrice  daily.  The  carbonate  of  lithia  was 
introduced  by  Garrod  as  a  remedy  which  promised  to  be  especially  valu- 
able from  its  forming  with  uric  acid  a  highly  soluble  compound.  Expe- 
rience has  shown  it  to  have  much  value.  It  may  be  given  in  doses  of  five 
grains  three  times  daily.  All  these  remedies  act  as  solvents,  and  pre- 
venting uric  acid  concretions.  In  addition  to  these  remedies,  attention 
to  the  digestive  organs,  the  skin,  and  the  functions  generally,  constitutes 
an  important  part  of  the  treatment. 

In  cases  in  which  the  concretions  are  composed  of  the  earthy  salts,  the 
mineral  acids  are  indicated,  either  the  sulphuric  or  hydrochloric.  The 
nitro-hydrocloric  acid  is  especially  indicated  in  cases  of  oxalate  of  lime 
gravel.  Diuretic  remedies  and  the  ingestion  of  water  abundantly  form  an 
important  part  of  the  treatment  in  all  cases  of  gravel.  The  phosphatic 
and  oxalate  of  lime  concretions  are  apt  to  occur  in  persons  suffering  from 
nervous  asthenia,  and  the  latter  condition  claims  appropriate  manage- 
ment. Abstinence  from  articles  of  diet  containing  oxalic  acid  is  to  be 
enjoined  if  the  concretions  consist  of  the  oxalate  of  lime. 

As  already  stated,  the  sedimentary  deposits  which  occur  in  urine  after 
its  emission  are  not  properly  called  gravel.  It  is  important,  however,  to 
take  cognizance  of  these  as  constituting  evidence  of  disorder,  and  as  in- 
volving a  liability  to  the  formation  of  concretions  within  the  kidney  or 
bladder.  The  conditions  of  the  urine  known  as  lithiuria,  oxaluria,  and 
phosphuria,  standing  respectively  in  relation  to  the  different  varieties  of 
gravel  just  noticed,  claim  appropriate  treatment,  although  concretions 
within  the  body  have  not  taken  place.  For  further  details  respecting 
these  and  other  disordered  conditions  of  the  urine,  the  reader  is  referred 
to  works  devoted  to  urinary  affections.1 

Acute  Desqnamative  Nephritis.  Acute  Tubal  Nephritis. 
Acute  Albuminuria.  Acute  Bright's  Disease.  Acute 
Inflammatory  Dropsy. 

These  several  names  denote  an  affection  characterized  by  the  presence 
of  albumen  in  the  urine  in  more  or  less  abundance,  and  general  dropsy. 
These  characteristic  features  belong  alike  to  the  clinical  history  of  certain 
chronic  affections  of  the  kidneys,  our  knowledge  of  which  dates  from  the 
published  researches  of  Richai'd  Bright  in  1827.  The  latter  affections 
will  be  considered  in  the  next  chapter.  From  these  the  affection  now  to 
be  considered  differs  in  being  acute,  and  not  involving  degenerative  struc- 
tural '  changes.  The  acute  affection,  although  not  devoid  of  a  certain 
amount  of  danger,  in  a  large  proportion  of  cases  ends  in  complete  re- 
covery. The  chronic  affections,  involving  irremediable  structural  lesions, 
sooner  or  later  end  fatally.  The  former  has  long  been  familiar  to  prac- 
titioners as  the  dropsical  affection  which  is  apt  to  occur  as  a  sequel  of 
scarlatina.  The  character  of  the  affection,  however,  was  not  understood 
prior  to  the  writings  of  Bright.  Much  additional  light  upon  its  character 
has  been  shed  by  the  researches  of  George  Johnson. 

1  ThticUcum  on  the  Urine,  and  Roberts  011  Renal  and  Urinary  Diseases,  may  be 
especially  mentioned. 
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ANATOMICAL  CHARACTERS. — The  kidneys  are  increased  in  volume  and 
weight.  The  weight  of  one  of  the  kidneys  sometimes  amounts  to  or 
exceeds  eight  ounces,  the  normal  weight  being  from  three  to  five  ounces. 
The  renal  substance  is  in  some  cases  everywhere  engorged  with  blood, 
but  in  some  cases  the  cortical  portion  presents  everywhere  an  anaemic  ap- 
I  >ea  ranee;  generally  the  cortical  portion  presents  engorged  and  exsan- 
guine patches,  in  varying  proportions  in  different  cases.  Red  points, 
more  or  less  in  number,  are  observed  upon  the  surface,  and  within  the 
cortical  portion.  These  are  due  to  minute  ecchymoses.  The  cortical 
portion  is  more  friable  than  in  healthy  organs.  The  cones  are  deeply 
congested,  and  the  tubes,  separated  at  their  bases  by  the  swollen  cortical 
substance,  present  an  appearance  which  has  been  compared  to  a  sheaf  of 
wheat.  The  surface  is  smooth,  and  the  capsule  is  readily  removed. 

Microscopical  examination  shows  an  accumulation  of  epithelial  cells 
within  the  convoluted  tubes,  especially  marked  in  the  parts  which  present 
an  anasinic  appearance.  Some  of  the  tubes  contain  what  has  been  sup- 
posed to  be  exuded  fibrin.  The  contents  of  the  tubes,  when  squeezed  out, 
resemble  the  epithelial  casts  found  in  the  sediment  of  the  urine.  The 
microscope  shows  the  red  points,  apparent  to  the  naked  eye,  to  depend 
on  extravasated  blood,  and  not  merely  on  congestion  of  the  Malpighian 
bodies.  The  extravasation  takes  place  into  the  tubes  and  also  in  the  in- 
tertubular  spaces.  The  epithelium  in  some  of  the  tubes  contains  drops 
of  oil.  As  regards  the  gross  and  microscopical  appearances,  both  kidneys 
are  affected  in  a  similar  manner  and  in  about  an  equal  degree.  It  will  be 
noted  that  the  morbid  appearances  in  this  form  of  disease  do  not  denote 
any  structural  change  in  the  kidneys.  The  anatomical  changes  are  due 
chiefly  to  the  accumulation  of  epithelium  together  with  an  exuded  ma- 
terial within  the  tubes,  and  to  more  or  less  congestion. 

CLINICAL  HISTORY. — Subcutaneous  oedema  is  a  pretty  constant  symp- 
tom, and  is  usually  the  first  symptom  pointing  to  the  existence  of  this 
•affection.  The  oedema  is  generally  first  observed  on  the  face,  particularly 
below  the  eyes,  but  it  is  speedily  observed  in  the  lower  extremities,  and 
sometimes  occurs  first  in  the  latter  situation.  Coincident  with  the  ap- 
pearance of  the  dropsy  is  more  or  less  febrile  movement,  frequently  pre- 
coded  by  chills  or  shiverings,  together  with  thirst,  anorexia,  and  pain  in 
the  loins.  Vomiting  is  a  frequent  symptom  at  the  commencement  of  the 
affection.  The  skin  is  dry,  and  the  countenance  becomes  pallid.  The 
dropsy  increases  and  becomes  general,  varying  considerably  in  amount 
in  different  cases.  In  some  cases  the  anasarca  is  great,  the  limbs,  scrotum, 
and  penis,  or  external  labia,  becoming  enormously  swollen.  In  other 
cases  it  does  not  exceed  a  moderate  amount.  More  or  less  dropsical  effu- 
sion usually  takes  place  into  the  peritoneal  and  the  pleural  cavity.  Hy- 
drothorax  sometimes  occurs  to  such  an  extent  as  to  occasion  great  suffer- 
ing from  dyspnoea,  and  endanger  life. 

The  urine  furnishes  important  symptoms.  The  quantity  is  usually 
scanty.  It  may  be  quite  small,  and  suppression  sometimes  occurs.  The 
specific  gravity  generally  exceeds  that  of  health.  Tested  with  heat  or 
nitric  acid,  the  urine  is  found  to  contain  albumen  usualty  in  considerable, 
and  frequently  in  great,  abundance.  Not  infrequently  the  urine  contains 
blood.  A  small  quantity  of  hematin  gives  to  it  a  smoky  or  sooty  appear- 
ance, which  is  quite  characteristic  of  this  affection.  Rayer  compares  this 
appearance  to  that  of  bouillon  de  bceuf. 

Microscopical  examination  of  the  sediment  of  the  urine  shows  frequently 
blood-globules,  together  with  renal  epithelium  and  c^stals  of  uric  acid. 
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But  the  most  characteristic  objects  are  cylindrical  bodies  which  are  evi- 
dently moulds  of  the  convoluted  tubes,  and  are  commonly  known  as  casts. 
These  casts  are  of  different  kinds.  Those  regarded  as  especially  charac- 
teristic of  this  affection  are  composed  chiefly  of  desquamated  epithelium 
from  the  convoluted  tubes.  Johnson  distinguishes  them  as  epithelial 
casts.  Their  average  diameter  is  about  7T^  inch.  Other  casts  consist  of 
an  exuded  material  resembling  fibrin.  These  are  diaphonous  or  wax-like, 
and  are  known  as  hyaline  or  waxy  casts.  To  these  casts,  epithelial  cells, 
in  more  or  less  abundance,  are  frequently  adherent.  The  waxy  casts  are 
of  large  or  small  size.  If  large,  the  diameter  is  about  g^  inch.  If  small, 
the  diameter  is  about  y^Vir  inch.  Large  waxy  casts  are  comparatively 
few  in  number  in  this  affection.  Occasionally  the  casts  appear  to  consist 
of  coagulated  blood,  that  is,  of  exudation  with  adherent  blood-globules. 
These  are  called  blood-casts.  Robin  affirms  that  the  hyaline  or  waxy  casts 
do  not  consist  of  fibrin.  He  states  that  they  are  not  striated  or  fibrilated 
like  recently  coagulated  fibrin,  nor  are  they  uniformly  granular  like  fibrin 
which  has  been  for  some  time  coagulated.  Moreover,  according  to  this 
observer,  the  granular,  the  hyaline,  and  the  epithelial  casts  are  found  in 
certain  of  the  straight  and  convoluted  tubes,  in  the  contents  of  pelves  of 
the  kidneys,  and  sometimes  in  the  urine  contained  in  the  bladder  in  bodies 
dead  with  different  affections,  when  there  is  no  ground  to  suspect  the  ex- 
istence of  renal  disease.  He  states,  also,  that  they  are  found  in  the  kid- 
neys of  animals  killed  for  food.1  The  renal  epithelial  cells  in  the  sediment 
of  the  urine  sometimes  contain  a  few  oil-globules. 

Coma  and  convulsions  occur  in  a  certain  proportion  of  cases.  These 
are  symptoms  of  uraemia.  Owing  to  an  insufficient  elimination  of  urea  by 
the  kidneys,  it  may  accumulate  in  the  blood  to  an  extent  sufficient  for  the 
manifestations  of  its  toxical  effects  upon  the  brain.  Vomiting  and  purg- 
ing may  precede,  or  occur  without  the  cerebral  symptoms  of  uraemia, 
being  due  to  an  effort  to  eliminate  urea  through  the  gastro-intestinal  mu- 
cous membrane.  Impaired  vision  and  amaurosis  are  among  the  effects 
of  uraemia  occasionally  observed.  Blindness,  which  may  be  complete, 
when  it  occurs  in  acute  albuminuria,  is  generally  sudden  ;  it  is  often  of 
temporary  duration,  and  recovery  is  complete.  The  ophthalmoscope, 
under  these  circumstances,  shows  no  morbid  appearances  within  the  eye. 
The  morbid  condition  is  central.  It  is  otherwise,  as  will  be  seen,  in  amau- 
rosis occurring  sometimes  in  the  acute  affection,  but  oftener  in  cases  of 
chronic  albuminuria.  The  amaurosis  which  is  not  associated  with  changes 
appreciable  with  the  ophthalmoscope,  is  called  ursemic  amaurosis.  It 
occurs  especially  in  cases  of  acute  albuminuria  developed  in  connection 
with  scarlatina  and  pregnancy. 

Complications  considered  as  occurring  sufficiently  often  to  show,  not 
merely  coincidence,  but  a  pathological  connection  with  the  affection,  are 
bronchitis,  and  serous  inflammations,  especially  pleuritis  and  pericarditis. 
Pulmonary  oedema  is  an  occasional  complication. 

In  the  course  of  the  affection,  the  symptoms  are  apt  to  present  consid- 
erable variation  on  different  days.  The  quantity  of  urine,  the  amount  of 
albumen,  etc.,  vary,  and  so  with  respect  to  the  oedema,  the  effusion  into 
the  cavities,  and  the  febrile  movement.  If  uraemie  effects  and  important 
complications  do  not  occur,  the  affection  continues  for  a  period  varying 
between  a  few  days  and  a  couple  of  months,  the  average  duration  being 
about  four  weeks.  The  approach  of  convalescence  is  denoted  by  a  notable 
diminution  or  disappearance  of  the  dropsy,  cessation  of  febrile  movement, 

1  Sur  lea  humours. 
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return  of  appetite,  and  an  abundant  secretion  of  urine.  Albuminuria 
usually  continues,  but  in  a  lessened  degree,  after  the  dropsy  has  disap- 
peared. At  length  the  urine  becomes  normal  and  casts  disappear  from  the 
sediment.  The  latter  sometimes  continue  to  be  found  for  some  time  after 
the  albumen  has  disappeared.  The  affection  may  end  in  complete  reco- 
very, or  it  may  eventuate  in  a  chronic  affection.  The  latter  is  rare.  As 
a  rule,  if  the  patient  be  not  cut  off  by  ursemic  poisoning  or  the  complica- 
tions which  are  liable  to  occur,  the  recovery  is  complete  and  permanent. 

PATHOLOGICAL  CHARACTER. — This  affection  is  an  acute  inflammation 
of  the  membrane  lining  the  convoluted  tubes ;  and,  as  a  prominent  feature 
is  the  desquamation  of  the  renal  epithelium,  Johnson  suggested,  as  an 
appropriate  name,  acute  desquamative  nephritis.  In  this  affection,  as  in 
the  chronic  affections  which  involve  structural  changes,  he  regards  the 
secreting  cells  of  the  kidneys  as  the  primary  seat  of  the  local  morbid 
manifestations,  these  depending  on  "  an  effort  made  by  the  cells  to  elimi- 
nate from  the  blood  some  abnormal  product."  According  to  this  patho- 
logical view,  morbid  blood-changes  underlie  the  local  affection.  The 
obstruction  of  the  tubes  and  the  loss  of  secreting  cells  lead  to  the  transu- 
dation  of  blood-serum,  causing  the  albuminuria,  and  to  the  deficient  elimi- 
nation of  urea,  causing  in  some  cases  ura>mic  poisoning.  Exudation  takes 
place  in  more  or  less  of  these  tubes  ;  hence,  the  hyaline,  or  waxy  casts. 
The  diminished  density  of  the  blood-serum  from  the  loss  of  albumen,  to- 
together  with  the  embarrassment  of  the  capillary  circulation  from  the 
retention  of  urinary  principles  and  the  accumulation  of  water  in  the 
blood  in  consequence  of  the  scanty  secretion  by  the  kidneys,  occasion 
the  dropsy.  An  examination  of  the  blood  in  cases  of  acute  albuminuria 
shows  a  lessened  proportion  of  albumen,  a  low  specific  gravity,  paucity 
of  red  corpuscles,  and  an  augmented  amount  of  urea.  According  to  Pi- 
card,  assuming  the  normal  proportion  of  urea  in  the  blood  to  be  0.0177  in 
1000  parts,  the  morbid  increase  varies  between  0.0846  and  0.0215.1  The 
bronchitis  and  serous  inflammations  which  are  apt  to  occur  as  complica- 
tions, are  supposed  to  be  due  to  the  action  of  urea  accumulating  in  the 
blood.  Vomiting  and  purging  are  attributable  to  an  effort  on  the  part  of 
the  gastro-intestinal  mucous  membrane  to  eliminate  the  urea  vicariously. 

Both  kidneys  being  alike  affected,  the  affection  is  bilateral,  a  fact  which 
goes  to  sustain  the  doctrine  of  dependence  on  a  morbid  condition  of  the 
blood.  As  exemplifying  the  pathological  law  of  parallelism,  and  in  other 
respects,  the  affection  is  analogous  to  bronchitis,  and  the  name  renal 
cddirrh  has  been  applied  to  it.  The  epithelial  and  other  casts  contained 
in  the  sediment  of  the  urine  may  be  compared  to  the  matter  of  expecto- 
ration in  cases  of  bronchitis.  Nierneyer  calls  the  affection  croupal  nep/i  /•///*. 
The  name  implies  that  a  librinous  exudation  takes  place  upon  the  surface 
of  the  membrane  lining  tubes.  As  it  is  doubtful  whether  such  an  exuda- 
tion occurs,  the  propriety  of  the  term  is  questionable.  M.  Cornil  suggests, 
as  the  name  of  the  affection,  albuminous  nephritis.  In  the  able  treatise 
on  albuminuria  by  Dr.  William  II.  Dickinson,  the  affection  is  called  acute 
tubal  nephritis. 

CAUSATION. — This  affection  may  occur  at  any  period  of  life ;  young 
infants  are  not  exempt  from  it.  It  occurs  oftener  in  males  than  in 
females.  As  already  stated,  in  the  majority  of  cases  it  is  a  se^ud  <>t' 
scarlatina.  It  may  occur  during  the  progress  of  scarlatina,  or  follow 

1  Traite  dos  Maladies  a  Urine  Albumincuscs,  etc.,  par  J.  Abeille,  Paris,  1863. 
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directly  the  stage  of  desquamation,  but  it  is  most  apt  to  occur  in  the 
second  or  third  week  after  the  date  of  convalescence.  Jt  is  an  important 
question  whether  this  sequel  proceed  exclusively  or  chiefly  from  an  agency 
pertaining  intrinsically  to  scarlatina,  or  whether  it  depends  on  extrinsic 
causes,  such  as  the  action  of  cold.  It  occurs  in  cases  in  which  the  utmost 
care  is  taken  to  place  the  patient  beyond  the  agency  of  extrinsic  causes, 
but  it  is  probable  that  the  latter  are  frequently  involved.  In  may  be  de- 
veloped in  a  person  much  exposed  to  the  scarlatinous  infection,  without 
any  affection  of  the  throat  or  an  eruption,  the  person  having  already  ex- 
perienced an  attack  of  scarlatina  many  years  previously.  I  have  notes 
of  a  case  exemplifying  the  facts  in  this  statement. 

Exclusive  of  the  cases  in  which  it  is  a  sequel  of  scarlatina,  it  occurs  in 
various  pathological  connections  ;  it  is  an  occasional  sequel  of  diphtheria, 
and  of  epidemic  cholera.  It  sometimes  occurs  during  the  development 
of  pulmonary  tuberculosis,  in  the  course  of  articular  rheumatism,  in  cases 
of  typhoid  and  typhus  fever,  eiysipelas,  and  measles.  Albuminuria  and 
general  dropsy  occurring  in  pregnancy  depend,  in  a  certain  proportion  of 
cases,  on  this  affection.  As  a  primary  affection  it  occurs  especially  in 
persons  addicted  to  intemperance.  In  these  cases  it  is  sometimes  difficult 
to  say  how  much  causative  agency  is  to  be  attributed  directly  to  the  action 
of  alcohol,  and  how  much  to  the  exposure  incidental  to  intemperance.  It 
is  observed  not  infrequently  to  become  developed  after  lying  on  the  ground 
.in  a  state  of  intoxication.  It  appears  in  some  cases  to  be  caused  by  ex- 
posure to  cold  in  persons  who  are  temperate,  and,  finally,  it  sometimes 
has  no  obvious  causation. 

DIAGNOSIS. — The  existence  of  albuminuria  is  not,  in  itself,  adequate 
evidence  of  either  the  affection  under  consideration  or  of  the  chronic  affec- 
tions of  the  kidneys,  which  remain  to  be  considered.  Clinical  observation 
shows  that  albumen  may  be  present  in  the  urine,  in  a  small  or  moderate 
quantity,  and  for  a  brief  period,  in  the  course  of  a  great  number  of  dis- 
eases. In  general,  the  diagnosis  is  easily  made,  being  based  on  the  occur- 
rence of  anasarca,  developed  rapidly,  accompanied  with  febrile  symptoms, 
and  an  examination  of  the  urine  showing  albumen  in  abundance.  Dropsy 
is  an  early  symptom  in  the  great  majority  of  cases,  but  it  is  sometimes 
wanting.  The  diagnosis  is  then  to  be  based  on  symptoms  pertaining  to 
the  urine,  in  conjunction  with  general  symptoms.  In  addition  to  the  pre- 
sence of  albumen  in  the  urine,  the  quantity  is  usually  notably  lessened  ; 
it  frequently  has  a  smoky  or  sooty  appearance  from  the  presence  of  haema- 
tin,  and  it  is  sometimes  distinctly  bloody.  The  sediment  of  the  urine, 
examined  microscopically,  is  found  to  contain,  in  greater  or  less  abundance, 
the  casts  which  have  been  described.  The  presence  of  these,  in  conjunction 
with  other  characters  pertaining  to  the  urine,  and  the  general  symptoms, 
render  the  diagnosis  positive. 

PROGNOSIS. — The  danger  in  cases  of  this  affection  is  from  uraemia  and 
the  complications  which  are  liable  to  occur.  Coma  and  convulsions 
always  denote  imminent  and  great  danger  to  life,  but  recovery  sometimes 
takes  place  notwithstanding  these  effects  of  uraemia.  Pleuritis,  pericar- 
ditis, peritonitis,  meningitis,  and  pneumonitis,  developed  in  the  course  of 
the  affection,  are  apt  to  prove  fatal.  (Edema  of  the  lungs  may  prove  a 
cause  of  death.  Dropsical  effusion  into  both  pleura!  cavities  may  take 
place  to  such  an  extent  as  to  destroy  life.  An  instance  of  death  from 
this  cause  has  not  fallen  under  my  observation,  but  I  have  repeatedly  met 
with  cases  in  which  the  dyspnoea  seemed  to  involve  imminent  danger  to  life. 
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Exclusive  of  uraemia  and  serious  complications,  the  prognosis  is  favor- 
able. The  affection  does  not  tend  to  disorganize  the  kidneys.  It  is  a 
self-limited  affection,  seldom  continuing  more  than  two  months,  and  in 
some  cases  ending  in  from  one  to  two  weeks.  It  very  rarely  assumes  a 
chronic  form.  Cases  of  the  chronic  affections  which  remain  to  be  consid- 
ered, as  a  rule,  do  not  originate  in  an  acute  attack. 

Uraemic  poisoning  is  to  be  apprehended  when  the  urine  is  scanty ;  in 
other  words,  when  the  quantity  of  urea  eliminated  by  the  kidneys  is 
small.  Suppression  of  urine  lasting  twenty-four  or  forty-eight  hours 
places  the  patient  in  imminent  danger,  and,  if  it  continue,  is  a  fatal  symp- 
tom. Danger  from  uraemia  is  not  passed,  although  the  albumen  may  have 
disappeared  from  the  urine,  if  the  sediment  still  contain  casts.  1  have 
known  fatal  uraemia  convulsions  to  occur  under  these  circumstances. 

TREATMENT. — The  treatment  embraces  the  following  leading  objects : 
1.  Diminution  of  the  intensity  of  the  renal  imfl animation,  promotion  of 
resolution,  and  restoration  of  the  secretory  function  of  the  kidneys.  2. 
Diminution  or  removal  of  dropsical  effusion.  3.  Elimination  of  urea 
through  the  skin  and  gastro-intestinal  mucous  membrane,  if  uraemia  exist 
or  be  threatened. 

With  reference  to  the  first  of  these  objects,  rest  and  warmth  of  the  sur- 
face are  important.  In  general,  the  patient  should  keep  the  bed.  The 
diet  should  be  unstimulating.  Water  and  other  bland  liquids  should  be 
allowed  as  freely  as  the  thirst  dictates.  Opium  should  be  given  very  cir- 
cumspectly, and,  as  a  rule,  is  inadmissible  on  account  of  its  tendenc}'  to 
diminish  the  secretion  of  urine.  Dry-cupping  over  the  loins  is  the  best 
method  of  revulsion  or  counter-irritation,  and,  if  the  patient  be  not  feeble 
or  anaemic,  the  scarificator  may  be  employed.  General  bloodletting  is 
advisable  only  in  cases  in  which  the  patients  are  plethoric  and  attacked 
when  in  good  health.  As  a  rule,  after  scarlatina,  in  intemperate  persons, 
and  whenever  the  system  is  enfeebled  from  any  cause,  this  measure  is  in- 
admissible. Fomentations  over  the  region  of  the  kidneys  by  means  of 
moistened  cloths  covered  with  oiled  muslin  and  several  thicknesses  of 
flannel,  or  the  spongio-piliue,  are  useful.  Saline  laxatives  are  useful  by 
v?a.y  of  depletion. 

With  reference  to  the  dropsy,  either  saline  cathartics  or  more  active 
hj'dragogues  are  indicated  in  proportion  to  the  amount  and  situation  of 
the  dropsical  effusion.  In  cases  in  which  suffering  and  danger  are  inci- 
dent to  hydrothorax,  the  elaterium  is  the  most  prompt  and  reliable  hydra- 
gogue.  I  have  repeatedly  obtained,  by  means  of  this  remedy,  effectual 
relief  in  a  few  hours  when  the  pleuritic  effusion  was  sufficient  to  occasion 
alarming  dyspnoea.  Gamboge  is  highly  recommended  by  Abeille,  given 
at  first  in  small  doses,  progressively  increased  to  fifteen  or  twenty  grains. 
Jalap  and  the  bitartrate  of  potassa  form  an  efficient  hydragogue.  Diu- 
retics are  not  to  be  relied  upon  for  the  relief  of  the  dropsy;  the  kidneys 
will  not  be  likely  to  respond  to  them.  Moreover,  they  are  considered  by 
some  as  inadmissible,  because  their  action  on  the  kidneys  may  increase 
the  inflammation.  They  are,  however,  recommended  as  safe  and  frequently 
useful  by  Christison,  Bennett,  Gairdner,  Dickinson,  and  others.  A  rational 
indication  for  their  use  is  afforded  by  the  fact  that  the  renal  tubes  are 
obstructed;  a  free  secretion  of  urine  will  be  likely  to  remove  the  obstruc- 
tion by  washing  away  the  contents  of  the  tubes.  So  far  as  my  experience 
goes,  digitalis  and  the  saline  diuretics  do  no  harm  and  are  often  highly 
useful. 

Measures  for  the  vicarious  elimination  of  urea  are  indicated  whenever 
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the  diminished  quantity  of  urine  and  its  low  specific  gravity  show  the 
elimination  by  the  kidneys  to  be  greatly  deficient.  By  timely  meeting 
this  indication,  uraemic  poisoning  may  perhaps  be  forestalled.  Of  course, 
measures  for  this  object  are  urgently  indicated  when  uraemic  poisoning 
has  taken  place.  Hydragogue  cathartics  are  the  most  efficient,  and  next 
to  these  the  hot-air  bath.  Both  are  to  be  employed  in  alternation  if 
uraemic  coma  or  convulsions  have  occurred.  If  the  indication  be  not 
urgent,  salines  and  sudorific  remedies  may  suffice.  An  eligible  sudorific 
remedy  is  the  liquor  ammonias  acetatis  in  half-ounce  doses  thrice  daily. 
The  statement  concerning  the  use  of  diuretics,  with  reference  to  dropsy, 
of  course,  is  equally  applicable  to  their  use  for  the  elimination  of  urea. 
They  are  not  to  be  relied  upon  for  the  elimination  of  urea  when  uraemia 
exists  or  is  threatened.  Under  other  circumstances  diuretics  may  be 
employed,  selecting  those  which  do  not  act  as  irritants  of  the  kidneys. 
The  bitartrate  of  potassa,  digitalis,  and  the  decoction  of  broom  are  eligible 
diuretics ;  and  with  reference  to  a  diuretic  effect,  pure  or  distilled  water 
should  be  taken  as  a  drink  as  freely  as  can  be  done  without  inconvenience. 

During  convalescence,  carefulness  as  regards  diet,  exercise,  and  ex- 
posure to  cold,  is  important.  Tonic  remedies,  and  especially  preparations 
of  iron,  are  generally  indicated. 

My  clinical  records  furnish  illustrations  of  complete  recovery  from  this 
affection  when  the  dropsy  was  excessive,  when  life  was  threatened  by 
hydrothorax  and  oedema  of  the  lungs,  and  also  after  the  occurrence  of 
uraemic  coma  and  convulsions. 


CHAPTER   II. 

Degenerative  Changes  or  Lesions  of  the  Kidneys  generally  characterized  by  persistent  Albu- 
minuria,  collectively  termed  Chronic  Bright's  Disease  or  Chronic  Albuminuria— Anatomical 
Characters — Clinical  History— Pathological  Character — Causation— Diagnosis— Prognosis- 
Treatment 

THE  researches  of  Bright  form  a  memorable  epoch  in  the  history  of 
pathology  and  practical  medicine.  Prior  observers  had  been  led  to 
the  discovery  of  albumiuuria  and  its  connection  with  general  dropsy,  and 
it  had  long  been  known  that  the  suppression  of  urine  was  followed  by 
coma,  convulsions,  and  death.  But  Bright  was  the  first  to  point  out  the 
existence  of  certain  morbid  conditions  of  the  kidneys,  generally  charac- 
terized by  the  presence  of  albumen  in  the  urine,  and,  leading  to  secondary 
affections,  in  addition  to  general  dropsy,  and  to  fatal  toxical  effects  de- 
pendent immediately  on  the  accumulation  of  urinary  principles  in  the 
blood.  The  morbid  conditions  of  the  kidneys  described  by  Bright  have 
been  considered  as  constituting  an  affection  commonly  known  as  Bright's 
disease.  Subsequent  observers  have  added  much  to  our  knowledge  of 
these  conditions,  especially  as  regards  the  information  obtained  by  means 
of  the  microscope.  Our  knowledge  of  the  blood-changes  induced  by  these 
conditions,  and  of  ulterior  morbid  phenomena,  has  also  been  much  in- 
creased by  continued  clinical  observation.  The  vast  importance  of  the 
researches  of  Bright  is  manifest  when  it  is  considered  ho\v  largely,  at  the 
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present  time,  the  morbid  conditions  embraced  under  the  name  Bright's 
disease  enter  into  medical  practice. 

Under  the  name  Bright's  disease,  are  commonly  embraced  the  acute 
affection  considered  in  the  last  chapter  and  the  chronic  renal  lesions  which 
are  now  to  be  considered.  With  respect  to  the  morbid  conditions  in  the 
acute  and  chronic  form  of  Bright's  disease,  there  are  differences  of  opinion 
among  pathologists,  some  regarding  them  as  different  stages  or  modifica- 
tions of  one  disease,  and  others  considering  them  as  essentially  different 
affections.  The  grounds  for  considering  the  acute  disease  as  distinct 
from  the  chronic  have  already  been  referred  to.  It  seems  to  me  suffi- 
ciently clear  that  the  term  chronic  Bright's  disease  embraces  different 
affections ;  but  with  our  present  knowledge,  it  is  not  always  practicable 
to  discriminate  them  at  the  bedside.  I  shall  therefore  consider  them 
under  one  head,  noticing  incidentally  ascertained  points  of  difference, 
relating  to  anatomical  characters,  clinical  history,  etc. 

Chronic  Bright's  disease,  considered  as  embracing  degenerative  changes 
or  lesions  of  the  kidneys,  and  characterized  generally  by  albuminuria,  is 
of  rather  frequent  occurrence;  it  is  not,  at  all  events,  rare.  It  is  im- 
portant as  standing  in  a  causative  relation  to  dropsy  in  a  certain  propor- 
tion of  the  cases  met  with  in  practice,  as  giving  rise  to  uraemia,  and  as 
liable  to  be  associated  with  various  affections. 

ANATOMICAL  CHARACTERS. — The  morbid  appearances  of  the  kidneys 
in  different  cases  of  chronic  Bright's  disease  are  far  from  uniform.  The 
differences,  as  regards  gross  appearances,  have  led  pathological  observers 
to  divide  the  disease  into  several  forms.  Bright  described  three  forms 
which  he  considered  as  "  different  modifications  of  diseased  action."  This 
arrangement  is  followed  by  Christison  and  Frerichs,  who  regard  the  three 
forms  as  representing  different  stages  of  the  disease.  In  these  divisions 
the  acute  affection  is  included.  Including  the  latter,  Rokitansky  de- 
scribed eight,  Martin  Solon  five,  and  Rayer  six  different  forms.  Johnson, 
basing  his  divisions  in  a  great  measure  on  microscopical  appearances,  con- 
siders that  there  exist  five  forms.  Waiving,  for  the  present,  the  patho- 
logical relations  of  different  forms  to  each  other,  it  answers  all  practical 
purposes  to  reckon  them  as  four  in  number,  to  wit:  1.  The  form  called, 
after  Bright,  the  large  white  kidney;  2.  The  cirrhotic,  fibroid,  or  con- 
tracting kidney;  3.  The  fatty  kidney ;  and,  4.  The  lardaceous,  anryloid, 
or  waxy  kidney.  These  forms  are  not  infrequently  mixed,  that  is,  two  or 
more  forms  may  be  represented  in  the  same  kidne}r.  I  shall  notice, 
briefly,  the  appearances,  gross  and  microscopical,  which  belong  to  these 
forms  severally,  referring  the  reader  for  a  fuller  description  to  works  on 
morbid  anatomy  or  monograms  treating  of  the  disease  under  consideration. 

1.  Large  white  kidney. — The  organs  are  more  or  less  enlarged  and  their 
weight  is  increased.  The  increased  weight  of  each  kidney  may  reach  or 
exceed  twelve  ounces,  the  normal  weight  being  from  three  to  five  ounces. 
The  surface  of  the  kidney  is  smooth,  and  it  has  been  called  the  large 
smooth  kidney.  The  color,  as  the  name  imports,  is  white  or  whitish.  The 
color  in  some  cases  is  uniform,  but  in  other  cases  the  surface  presents  a 
mottled  or  marbled  aspect.  The  enlargement  is  in  the  cortical  portion. 
The  cones  sometimes  preserve  their  compact  appearance  and  well-defined 
outline,  but  in  some  cases  they  are  more  or  less  compressed,  obliterated, 
and  the  tubes  separated  from  each  other.  The  cortical  portion,  as  a  rule, 
and  sometimes  the  cones,  are  devoid  of  blood,  or  anffimic.  The  surfju-i-  is 
frequently  dotted  with  numerous  white  or  grayish  points,  and,  when  the 
organ  is  bisected  longitudinally,  these  are  also  observed  on  the  incised 
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surfaces ;  occasionally  the  exterior  surface  presents  small  granulations. 
The  veins  upon  the  exterior  surface  present  an  arborescent  or  stellate 
arrangement ;  on  the  incised  surfaces  vessels  are  sca'rcelj'  visible.  The 
organs  are  rather  flaccid,  less  resisting  than  the  healthy  structure,  but 
not  notably  softened.  A  variable  amount  of  turbid  serum  exudes  on 
section. 

Microscopical  examination  shows  an  accumulation  within  the  urinifer- 
ous  tubes  of  disintegrated  epithelium,  granules,  and  exuded  matter,  with  a 
small  or  moderate  proportion  of  fatty  granules  or  oil-drops.  There  appears 
to  be  no  morbid  product  nor  abnormal  change  in  the  intertubular  struc- 
ture in  this  variety  of  disease. 

The  large  white  kidney  is  the  form  of  disease  when  the  chronic  has  been 
preceded  by  the  acute  affection.  It  is  held  by  many  pathologists  that  the 
large  white  kidney  precedes  the  fatty  kidney,  the  products  within  the 
tubes  undergoing  the  granulo-fatty  metamorphosis,  and,  also,  that,  after 
the  latter  change  has  taken  place,  the  contents  of  the  tubes  may  be  ab- 
sorbed, leaving  the  organs  more  or  less  atrophied.  According  to  these 
views,  the  atrophy  thus  produced  is  to  be  distinguished  from  that  inci- 
dent to  the  second  form  of  lesion,  namely,  the  fibroid,  cirrhotic  or  con- 
tracting kidney.  These  pathological  views  are  to  be  considered  as  having 
only  an  inferential  basis  ;  however  rational  they  may  be,  they  do  not  rest 
upon  demonstration.  Under  the  title  "  the  inflammatory  form  of  Bright's 
disease,"  are  reckoned,  in  addition  to  the  appearances  belonging  to  "  acute 
tubal  nephritis,"  those  of  the  large  white  kidne3^,  the  fatty  kidney,  and 
atrophy,  these  three  last  named  forms  being  regarded  as  representing  suc- 
cessive stages  of  one  disease,  namely,  inflammation  within  the  tubules.1 

2.  Cirrhotic,  fibroid,  or  contracting  kidney. — The  kidneys,  in  this  form, 
offer  a  striking  contrast  to  the  appearances  just  stated.  The  organs  are 
sometimes  notably  reduced  in  volume  and  weight.  Both  kidneys,  in  a 
case  of  extreme  atrophy  cited  by  Wilks,  weighed  only  an  ounce  and  a 
half.  The  cortical  portion  especially  is  diminished,  and,  in  extremely 
marked  cases,  the  cones  extend  to  the  exterior  surface,  and  their  sides 
may  be  nearly  in  contact.  The  pyramids,  or  cones,  are  but  little,  or  not 
at  all,  affected.  The  organs  are  abnormally  dense  and  resisting.  The 
capsule  is  with  difficulty  detached,  and,  when  forcibly  removed,  brings 
away  portions  of  the  torn  parenchyma ;  the  exterior  surface  is  lobulated, 
or  roughened  by  irregular  elevations  which  may  present  a  hob-nailed  ap- 
pearance. The  microscope  shows  an  abnormal  production  of  fibroid  or 
the  connective  tissue.  Hyperplasia  of  this  tissue  is  the  primary  lesion, 
the  contraction  of  volume  being  due  to  atrophy  from  pressure  of  the  newly 
produced  interstitial  tissue.  The  arteries  are  thickened.  The  secretory 
tubes  are  shrunken,  and  more  or  less  of  them  are  obliterated.  Frequently 
numerous  cysts  are  seen  with  the  microscope,  and,  not  infrequently,  they 
are  visible  with  the  naked  eye.  Crystals  of  the  urate  of  soda  are  not  in- 
frequently seen  in  the  pyramidal,  and,  more  rarely,  in  the  cortical  portion, 
being  contained  both  within,  and  exterior  to,  the  tubes.  They  are  more 
apt  to  be  present  when  the  disease  of  the  kidney  is  associated  with  gout. 
This  form  of  disease  is  called  by  some  English  authors,  the  "  goiuVy  kid- 
ney." It  is  also  called  the  "  granular  kidney,"  and  it  was  described  by 
Dr.  George  Johnson  under  the  name  "  chronic  desquamative  nephritis." 
As  an  antithesis  to  the  "  large  white  kidney,"  it  has  been  called  the  "  red 
small  kidney."  As  regards  appearances  within  the  secreting  or  convo- 

1  Vide  Treatise  by  T.  Grainger  Stewart,  M.D.  2d  edition,  1871.  Also,  Patho- 
logic Interne,  par  Jaccoud. 
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luted  tubes,  different  observers  differ,  some  having  found  the  epithelium 
wanting,  the  tubes  containing  an  abundance  of  granules,  others  finding 
the  epithelium  neither  absent  nor  essentially  changed.  It  is  intelligible 
that  different  specimens  may  differ  in  this  respect,  the  difference  being 
explained  b}'  the  coexistence  of  tubal  nephritis  in  some,  and  not  in  other, 
cases.  They  who  consider  as  successive  stages  of  inflammation  of  the 
tubes,  atrophy,  the  appearances  belonging  to  the  large  white  and  to  the 
fatty  kidney,  differentiate  this  atrophic  condition  from  that  which  belongs 
to  the  cirrhotic  kidney,  *in  part,  by  -the  evidence,  afforded  by  the  micro- 
scope, of  disease  within  the  tubes,  but,  chiefly,  by  the  existence  in  the 
former  of  only  a  relative  excess  of  fibroid  or  connective  tissue,  not  an 
actual  increase  of  it  as  in  the  cirrhotic  form.  The  cirrhotic  kidney,  as 
this  name  implies,  is  analogous  to  cirrhosis  of  the  liver,  and  to  other  affec- 
tions to  which  the  terms  cirrhosis  and  sclerosis  are  applied.  The  patho- 
logical process  giving  rise  to  hyperplasia  of  the  intertubular  connective 
tissue  is,  by  most  pathologists,  considered  to  be  inflammatory.  Some, 
however,  are  of  the  opinion  that  hyperplasia  of  this  tissue  here,  as  else- 
where, may  take  place  without  inflammation. 

At  an  early  period  of  the  disease  the  size  of  the  kidneys  is  not  dimin- 
ished ;  the  contraction  is  proportionate  to  the  duration  and  the  advanced 
progress  of  the  disease. 

3.  Fatty  kidney. — Oil-drops  or  granules  of  fat  are  contained  in  the  epi- 
thelium of  the  convoluted  tubes  of  the  large  white  kidney  and  in  the  kid- 
neys after  death  from  the  acute  affection.    They  are  in  notable  excess  in 
the  so-called  fatty  kidney.     The  organs  are  more  or  less  enlarged,  rather 
soft  and  yielding  to  pressure,  and  of  a  yellowish  or  fawn  color.     The  in- 
cised surfaces  have  a  greasy  feel.     When  the  organs  are  bisected,  if  serum 
escape,  oil-globules  are  sometimes  seen  in  abundance,  floating  upon  the 
liquid.     The  weight  of  a  single  kidney  may  reach  fourteen  ounces,  or 
even  more. 

The  microscope  shows  epithelial  cells  distended  with  oil,  together  with 
free  oil  and  granules  of  fat  within  and  between  the  tubes. 

The  propriety  of  considering  this  as  a  distinct  form  is  denied  by  some, 
on  the  ground  that  the  fat  is  produced  by  a  degeneration  of  other  morbid 
products.  It  is,  however,  quite  certain  that  the  fat  is  not  always  exclu- 
sively thus  produced.  The  organs  are,  in  some  cases,  enlarged  much  be- 
yond their  volume  in  cases  of  the  large  white  kidney.  This  fact  shows 
a  production  beyond  a  mere  degenerative  change.  But  in  cases  in  which 
the  volume  is  but  little,  or  not  at  all,  increased,  it  is  a  theoretic  conclu- 
sion that  the  fat  is  the  result  of  the  metamorphosis  of  inflammatory  pro- 
ducts, and  that  a  fatty  kidney  is  the  second  stage  of  a  disease,  the  first 
stage  of  which  is  represented  by  the  large  white  kidnejr,  and  the  third 
stage  by  atrophy.  Moreover,  analogy  favors  the  recognition  of  the  fatty 
kidney  as  a  separate  lesion.  The  condition  is  identical  with  that  of  the 
fatty  liver ;  iu  fact,  the  fatty  liver  and  the  fatty  kidney  are  often  clinically 
associated.  For  these  reasons,  it  seems  to  me  an  error  to  consider  the 
fatty  kidney  as  always  incidental  to  other  forms  of  disease,  and  that  it 
has,  therefore,  no  claim  to  be  reckoned  among  the  different  lesions  which 
give  rise  to  the  phenomena  of  chronic  IJ  right's  disease. 

4.  Larrfaceoiis,  amyloid,  or  icaxy  kidney. — The  appearances  have  been 
described  in  a  former  part  of  this  work.1     This  form  of  disease  is  gene- 
rally associated  with  a  similar  condition  of  tlie  liver  and  spleen.     The 
organs  may  or  may  not  be  increased  in  size.     They  are  dense  and  firm, 

1   Vide  page  50. 
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the  cut  surfaces  are  smooth  and  present  a  translucent  appearance  like 
wax.  "  In  extreme  forms,  the  organs  look  as  if  they  had  been  soaked  in 
a  substance  like  glycerine  or  balsam,  which  had  subsequently  hardened 
and  enveloped  all  the  tissues." 

On  microscopical  examination,  the  Malpighian  tufts,  and  the  small 
arterial  branches  elsewhere,  together  with  more  or  less  of  the  other  struc- 
tures entering  into  the  composition  of  the  kidney,  are  found  to  be  infil- 
trated with  a  peculiar  product  which  has  been  already  considered. 

In  examining  bodies  dead  with  various  diseas«s,  especially  in  hospitals, 
the  kidneys  are  frequently  found  to  present  lesions  which  had  not  been 
suspected  during  life.  It  remains  to  be  ascertained  how  far  morbid 
changes  in  these  organs  may  proceed  without  giving  rise  to  serious  mor- 
bid effects. 

Of  the  four  forms  of  disease  just  noticed,  the  point  of  departure  for  the 
local  morbid  process  or  processes,  in  the  large  white  kidney  and  the  fatty 
kidney,  is  within  the  secreting  tubes.  In  the  cirrhotic,  or  fibroid  form, 
the  primary  seat  of  the  disease  is  the  connective  tissue  which  binds  to- 
gether the  convoluted  tubes,  Malpighian  bodies,  and  vessels.  In  the  waxy 
form  of  disease,  the  morbid  material  is  first  deposited  in  and  around  the 
walls  of  the  vessels,  and  afterward  in  the  surrounding  tissues.  It  is  to 
be  noted  that  both  kidneys,  in  all  the  forms,  are,  as  a  rule,  affected  in  the 
same  manner,  and  in  about  an  equal  degree.  These  morbid  conditions, 
therefore,  are  among  those  distinguished  as  symmetrical  or  bilateral.  To 
this  rule,  however,  there  are  exceptions. 

The  different  forms  of  disease  or  morbid  conditions  of  the  kidneys  agree 
as  regards  certain  immediate  pathological  effects  which  are  liable  to  ensue. 
A  brief  consideration  of  these  immediate  effects  will  prepare  the  reader 
to  understand  the  symptomatic  phenomena  which  make  up  the  clinical 
history  of  chronic  Bright's  disease.  The  same  effects  are  also  involved 
in  the  clinical  history  of  the  acute  affection.  They  are  resolvable  into 
two  classes,  viz.,  first,  interference  with  the  secretory  function  of  the  kid- 
neys, especially  as  regards  the  elimination  of  urea;  second,  interference 
with  the  circulation  in  the  kidneys. 

The  secretory  function  is  interfered  with  in  two  modes.  One  mode  is 
mechanical,  viz.,  the  obstruction  or  plugging  of  the  convoluted  tubes  by 
disintegrated  epithelium,  granules,  exudation-matter,  and  fat.  The  other 
mode  is  the  destruction,  to  a  greater  or  less  extent,  of  the  secreting  struc- 
ture ;  in  certain  cases  the  epithelium  of  the  convoluted  tubes  is  injured 
or  lost,  the  tubes  being  sometimes  completely  denuded  of  their  epithelial 
lining,  and,  in  cases  of  atrophy  from  cirrhosis,  a  greater  or  less  number 
of  the  secreting  tubes  are  obliterated,  or  their  tubularity  no  longer 
exists.  The  circulation  is  also  interfered  with  in  two  modes.  One  mode 
is  the  pressure  on  the  inter-tubular  veins  of  detached  epithelium,  granules, 
exudation-matter,  fibroid  tissue  and  fat,  and  a  consequence  of  this  press- 
ure is  congestion  of  the  veins,  and  especially  of  the  Malpighian  tufts. 
The  other  mode  involves  the  dependence  of  the  circulation  on  the  func- 
tional activity  of  the  kidneys.  If  the  secretory  function  be  impaired, 
congestion  follows  in  accordance  with  a  general  law,  viz.,  that  whenever 
in  any  organ  the  function  of  that  organ  is  interfered  with,  the  interference 
extends  to  the  circulation.  Much  importance  has  been  attached  by  John- 
son and  others  to  congestion  produced  in  this  way  by  pathological  con- 
ditions of  the  kidneys  "interfering  with  their  seci'etory  function. 

Tracing  the  consequences  of  the  morbid  conditions  of  the  kidneys  a 
step  further  onward,  two  classes  of  ulterior  effects  are  liable  to  follow. 
First,  unemia.  This  ulterior  effect  is  attributable  to  the  non-elimination 
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of  urea.  Second,  albuminuria.  This  ulterior  effect  is  attributable  to  the 
interference  with  the  circulation  in  the  kMneys.  Instead  of  the  transu- 
dation  of  water  holding  in  solution  the  solid  constituents  of  the  urine,  the 
scrum  of  the  blood  transudes,  containing  albumen. 

The  symptoms  now  to  be  considered  are  rendered,  in  a  great  measure, 
intelligible  by  connecting  them  with  the  immediate  and  ulterior  effects 
just  noticed. 

CLINICAL  HISTORY. — The  morbid  conditions  embraced  under  the  name 
chronic  Bright's  disease  sometimes  follow  the  acute  affection.  This  state- 
ment applies  chiefly,  if  not  exclusively,  to  the  large  white  kidney.  But, 
as  a  rule,  they  are  developed  imperceptibly,  constituting,  from  the  first, 
a  subacute  affection.  In  a  large  proportion  of  cases,  the  event  which  first 
directs  attention  to  the  existence  of  renal  disease  is  dropsy.  Prior  to 
this  event  the  patient  for  some  time  may  have  been  sensible  of  impaired 
strength,  and  the  appearance  may  have  denoted  anaemia ;  but  not  infre- 
quently, up  to  the  time  when  dropsy  is  noticed,  the  patient  was  not  aware 
of  any  deterioration  of  health.  The  first  appearance  of  dropsy  is  oedema 
either  around  the  eyes,  in  the  lower  extremities,  or  in  both  situations 
simultaneously.  As  regards  the  amount  of  dropsy  and  the  rapidity  with 
which  it  increases  and  is  diffused,  different  cases  differ.  It  may  exist  and 
remain  in  so  slight  a  degree  that  its  existence  is  only  ascertained  by  close 
examination,  and  it  may  escape  the  attention  of  the  patient.  On  the 
other  hand,  in  certain  cases,  anasarca  occurs  either  rapidly  or  slowly,  the 
limbs,  body,  and  especially  the  genitals,  becoming  enormously  swollen, 
together  with  more  or  less  effusion  into  the  serous  cavities.  A  convenient 
place  for  determining,  by  pressure  with  the  finger,  a  small  amount  of 
anasarca  is  over  the  sternum. 

The  different  forms  of  disease  do  not  equally  give  rise  to  general  dropsy. 
It  occurs  most  constantly,  and  is  most  marked,  in  connection  with  the 
large  white  kidney.  It  is  wanting  in  a  certain  proportion  of  cases,  and 
in  these  cases  the  most  frequent  form  of  disease  is  the  cirrhotic  kidney. 
It  is  frequently,  also,  wanting  for  a  considerable  period  during  the  pro- 
gress of  the  waxy  form  of  the  disease.  Of  89,  out  of  102  recorded  cases 
under  my  observation,  in  which  facts  respecting  dropsy  were  noticed,  it 
existed  in  74,  and  was  absent  in  15  cases.  The  dropsy  was  slight  or 
moderate  in  21,  and  considerable  in  36  cases.  In  17  cases  the  degree  and 
the  extent  of  the  dropsy  were  not  noted.1  Of  430  cases  collected  from 
different  authors  and  analyzed  by  Frerichs,  general  dropsy  existed  in  376 
and  was  wanting  in  34.  The  rationale  of  renal  dropsy  has  been  considered 
in  another  part  of  this  work.1  Suffice  it  to  repeat  here  that  this  event 
has  relation  especially  to  the  excretion  of  albumen  with  the  urine.  The 
loss  of  albumen  diminishes  the  density  of  the  blood-serum  which  has 
been  observed  to  fall  from  1.030,  the  normal  standard,  to  1.010.  More- 
over, the  loss  of  albumen  impedes  the  capillary  circulation,  and  this  leads 
to  congestion,  the  viscosity  of  the  blood,  due  measurably  to  the  presence 
of  albumen,  being  necessary  to  its  free  passage  through  the  capillary  ves- 
sels. And,  again,  not  infrequently,  the  amount  of  water  eliminated 
through  the  kidneys  is  much  diminished.  It  is  intelligible  that  the  low 
density  of  the  blood-serum,  the  venous  congestion  arising  from  capillary 

1  Vide  "A  Clinical  Report  on  an  Analysis  of  One  Hundred  and  Two  Cases  of 
Bright's  Disease,"  by  Austin  Flint,  M.D.,  one  of  the  Attending  Physicians  of  Bel- 
le vue  Hospital,  etc.,  published  in  the  Bellevue  and  Charity  Hospital  Reports,  1870, 
p.  220. 
8  Vide  page  47. 
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obstruction,  and  the  accumulation  of  water  in  the  blood,  give  rise  to  drop- 
sical effusion.  The  almost  invariable  occurrence  of  dropsy  and  its  great 
amount  in  connection  with  the  large  white  kidney,  as  well  as  in  cases  of 
the  acute  affection,  are  explained  by  the  interference  with  the  circulation 
in  the  renal  organs.  On  the  other  hand,  the  lesser  amount  of  dropsy  and 
its  occasional  absence  in  connection  with  the  cirrhotic  and  the  waxy  kid- 
ney are  explained  by  the  fact  that  the  interference  is  not  so  much  with 
the  circulation  as  with  the  secretory  function  of  the  kidneys. 

General  dropsy  and  albuminuria  are  symptomatic  of  the  morbid  con- 
ditions in  Bright's  disease  in  the  great  majority  of  cases.  The  presence 
of  albumen  in  the  urine,  however,  is  by  no  means  distinctive  of  these  con- 
ditions. Albuminuria  occurs  in  the  course  of  many  diseases.  But,  oc- 
curring independently  of  Bright's  disease,  it  is  transient,  and  the  quantity 
of  albumen  in  the  urine  is  small.  As  a  symptom  of  Bright's  disease,  the 
albuminuria  is  persistent.  Frequently  the  quantity  of  albumen  is  large, 
but  this  by  no  means  holds  true  in  all  cases  ;  the  quantity  of  albumen  is 
sometimes  quite  small  in  cases  of  Bright's  disease,  and  albuminuria  does 
not  invariably  exist. 

The  appearance  of  dropsy,  in  the  majority  of  cases,  leads  the  practi- 
tioner to  examine  the  urine  for  albumen.  But  the  albuminuria,  in  these 
cases,  doubtless  had  existed  for  a  considerable  and  perhaps  a  long  period 
prior  to  the  appearance  of  dropsy.  In  testing  the  urine  for  albumen  by 
the  usual  methods,  viz.,  by  nitric  acid  and  heat,  certain  sources  of  fallacy 
are  to  be  kept  in  mind.  Heating  the  urine,  if  it  be  alkaline,  sometimes 
causes  the  phosphates  to  be  thrown  down,  which  present  an  appearance 
resembling  that  of  coagulated  albumen.  This  fallacy  is  detected  by 
adding  a  few  drops  of  nitric  or  any  acid  which  causes  the  re-solution  of 
the  phosphates.  Again,  if  the  urine  be  alkaline,  heat  carried  to  the  boiling- 
point  will  not  always  coagulate  the  albumen,  unless  the  alkalinity  be 
removed  by  a  few  drops  of  acid.  Adding  nitric  acid  to  a  fresh  specimen 
of  urine  sometimes  leads  to  the  disengagement  of  uric  acid  in  abundance, 
which  may  render  the  urine  opaque  as  if  albumen  were  present.  To 
avoid  error,  specimens  should  be  tested  with  both  heat  and  nitric  acid. 

The  albumen  in  the  urine  is  especially  abundant  in  connection  with  the 
large  white  kidney.  It  may  be  small  iii  quantity  in  cases  of  the  cirrhotic 
and  the  waxy  kidney.  Not  very  infrequently,  in  the  latter  forms,  the 
urine  is  not  albuminous ;  and  the  evidence  of  renal  disease,  obtained  by 
an  examination  of  the  urine,  must  rest,  in  these  cases,  on  other  points, 
particularly  on  the  presence  of  casts  in  the  sediment. 

As  a  rule,  general  dropsy  is  marked  in  the  cases  in  which  the  albumen 
in  the  urine  is  very  abundant,  and,  per  contra,  general  dropsy  is  slight  or 
wanting  in  the  cases  in  which  the  urine  contains  but  little  albumen  or 
none  whatever.1 

The  quantity  of  urine  varies  much  in  different  cases,  and  at  different 
periods  of  the  same  case.  The  acts  of  micturition  are  frequently  increased, 
but  in  many  cases  the  quantit}^  is  below  the  average  of  health,  which  is 
from' 30  to  60  ounces.  Not  infrequently  the  quantity  is  much  diminished. 
In  a  certain  proportion  of  cases  it  is  increased.  The  latter  occurs  espe- 
cially in  connection  with  the  cii'rhotic  and  the  waxy  kidney  ;  in  cases  of 
the  latter  a  considei-able  increase  of  urine  is  the  rule.  The  color  of  the 
urine  also  varies,  but,  as  a  rule,  it  is  limpid  or  devoid  of  color.  The 
specific  gravity  is  an  important  point  as  denoting  deficiency,  or  otherwise, 
of  the  solids,  more  especially  urea.  In  most  cases,  the  specific  gravity  is 

1  For  facts  sustaining  this  statement,  vide  my  Clinical  Report  of  102  cases,  op.  cit. 
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more  or  less  diminished.  An  increase  of  the  specific  gravity,  which  is 
M)ini-tinirs  found,  is  due  to  diminution  of  the  water  of  the  urine.  Dimi- 
nution of  the  specific  gravity,  the  quantity  of  urine  not  being  increased, 
denotes  deficiency  of  urea.  Of  course,  the  deficiency  of  urea  is  great  in 
proportion  as  the  quantity  of  urine  is  diminished  and  the  specific  gravity 
reduced.  By  ascertaining  the  quantity  of  urine  passed  in  the  24  hours, 
and  determining  the  specific  gravity  with  the  urinometer,  the  condition, 
as  regards  the  amount  of  urea,  is  determined  roughly,  but  with  sufficient 
precision  for  ordinary  practice.  A  table  drawn  up  by  Prof.  Haughton 
indicates  at  a  glance  the  quantity  of  urea  excreted  per  day,  provided  the 
number  of  ounces  voided  in  the  twenty-four  hours  and  the  specific  gra- 
vity be  ascertained.1  The  amount  of  urea  may  be  determined  with  much 
greater  accuracy,  and  without  much  inconvenience,  by  volumetric  analysis. 
The  method  proposed  by  Dr.  Edmund  W.  Davy2  will  be  found  readily 
available.  The  amount  of  urea  excreted  in  24  hours  varies  between  four 
and  six  hundred  grains.  The  range  of  variation  within  healthy  limits  is 
wide,  and  the  fluctuations  in  different  diseases  are  yet  to  be  ascertained. 
In  affections  of  the  kidneys,  to  determine  the  amount  of  urea  in  the  urine 
is  important  as  showing  to  what  extent  the  affections  interfere  with  the 
excretory  function  of  these  organs.  The  liability  to  the  phenomena  and 
dangers  of  urasmia  may  be  measurably  determined  by  ascertaining  the 
deficiency  of  urea  in  the  urine.  As  evidence  of  defective  renal  elimination, 
it  is  stated  by  a  French  author,  Dr.  Beauvais,  that  the  characteristic 
odor  of  violets  after  copaiba  has  been  taken,  and  the  peculiar  offensive 
smell  after  eating  asparagus,  are  wanting  in  certain  cases  of  Bright's  dis- 
ease. Urine  deficient  in  urea  decomposes  slowly,  and  has  not  the  strong 
ammoniacal  odor  of  putrescent,  healthy  urine. 

Deficiency  of  urea  bears  no  uniform  relation  to  the  albtiminuria  in  cases 
of  Bright's  disease.  The  urea  may  be  greatly  deficient,  when  the  urine 
contains  but  little  albumen  or  none  whatever.  This  occurs  especially  in 
connection  with  the  cirrhotic,  and  not  infrequently  the  waxy  kidney. 

A  microscopical  examination  of  the  sediment  of  the  urine  may  reveal 
important  morbid  appearances.  In  certain  cases,  in  which  albuminuria 
is  wanting,  morbid  products  derived  from  the  secretory  tubes,  in  the  shape 
of  casts,  conjoined  with  a  deficiency  of  urea,  may  be  the  chief  evidence, 
afforded  by  the  urine,  of  the  existence  of  serious  renal  disease.  And  the 
casts  are  important  to  be  considered  in  connection  with  the  presence  of 
albumen  in  the  urine.  Epithelial  casts  have  been  stated  to  be  charac- 
teristic of  the  acute  affection.  Casts  composed  in  part,  or  chiefly,  of 
granular  matter  denote  a  chronic  affection.  They  are  distinguished  as 
granular  casts.  Casts  in  which  epithelial  cells  are  filled  with  oil,  or  to 
which  oil-globules  are  adherent,  called  fatty  casts,  are  significant  of  the 
presence  of  an  abnormal  amount  of  fat  within  the  secretory  tubes.  Hy- 
aline or  waxy  cast*  are  likely  to  be  present.  These  have  an  important 
significance  according  to  their  size.  If  small  in  size,  that  is,  not  over 
TffW  ot  au  incu  i'1  diameter,  they  are  formed  in  tubes  in  which  the  epi- 
thelial structure  is  intact ;  but  if  large,  they  are  formed  in  tubes  in  which 
the  epithelium  is  lost.  When  only  r^  of  an  inch  in  diameter,  they  are 
nearly  as  large  as  the  tubes  themselves,  and,  hence,  the  latter  must  be 
denuded  of  their  epithelial  lining.  Granular  and  large  waxy  casts  in 

1  For  this  table,  vide  Treatise  on  Urinary  and  Renal  Diseases,  by  Win.  Roberts, 
M.D.  Republished  by  Henry  C.  Lea,  1866. 

1  Vide  Manual  of  Chemical  Examination  of  the  Urine  in  Disease,  by  Austin 
Flint,  Jr.,  M.I). 
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abundance  are  symptomatic  of  destruction  of  the  secretory  tissue,  and 
they  may  be  present  when  the  urine  is  not  albuminous.  Waxy  casts  may 
be  dissolved  by  urine  which  has  become  alkaline  from  the  decomposition 
of  urea. 

In  addition  to  casts,  the  sediment  of  the  urine  may  be  found  to  contain 
renal  epithelial  cells  more  or  less  deformed,  or  containing  oil-drops  and 
granular  matter.  Other  microscopical  appearances,  such  as  uric-acid 
crystals,  crystals  of  the  oxalate  of  lime,  spores  of  penicillium  glaucum, 
etc.,  have  no  special  pathological  significance. 

Passing  to  other  symptoms,  pallor  of  the  countenance,  due  to  anaemia, 
is  generally  more  or  less  marked.  The  anaemia  is,  doubtless,  measurably, 
if  not  chiefly,  owing  to  the  loss  of  albumen ;  it  is  most  marked  in  cases  in 
which  albuminuria  and  general  dropsy  are  marked.  On  the  other  hand, 
in  certain  of  the  cases  of  cirrhotic  and  of  waxy  kidney  in  which  albumi- 
nuria and  dropsy  are  slight  or  wanting,  pallor  is  not  a  marked  symptom. 
(Edema  and  pallor  combined  give  to  the  face  an  appearance  highly  char- 
acteristic of  Bright's  disease. 

Symptoms  referable  to  the  digestive  system  are  more  or  less  prominent. 
Indigestion  or  dyspeptic  disorder  is  common.  Flatulency  of  the  stomach 
is  a  frequent  symptom.  Yomiting  and  purging  are  prominent  and  per- 
sistent symptoms  in  certain  cases.  The  probable  explanation  in  these 
cases  is,  the  urea,  being  insufficiently  excreted  by  the  kidneys,  is  vicari- 
ously eliminated  by  the  gastro-intestinal  mucous  membrane.  The  experi- 
ments of  Bernard  and  Barreswil  which  have  been  often  repeated — viz., 
removing  the  kidneys  in  inferior  animals — show  vomiting  and  purging  to 
occur  before  death  takes  place  from  uraemia,  and  either  urea  or  the  car- 
bonate of  ammonia  is  found  in  the  dejections  and  the  contents  of  the 
alimentary  canal.  The  vomiting  is  often  sudden  and  violent,  called  by 
Goodfellow  "  explosive  vomiting."  Occurring  sometimes  without  dropsy, 
it  may  lead  the  practitioner  to  suppose  that  the  stomach  is  the  seat  of  the 
disease.  Prof.  Clark  cites  a  case  which  came  under  his  observation,  in 
which,  from  the  persistency  of  the  vomiting  and  notable  pallor,  the  patient 
was  supposed  to  have  cancer  of  the  stomach.1  In  view  of  the  explanation 
just  given,  the  vomiting  and  purging  are  to  be  regarded  as  conservative  ; 
yet,  in  the  cases  in  which  the  vomiting  is  so  constant  that  ever3rthing  is 
rejected  from  the  stomach,  it  may  prove  an  immediate  cause  of  death  by 
interfering  with  alimentation ;  and  the  vomiting  and  purging  are  probably 
occasioned  by  the  presence  of  the  carbonate  of  ammonia,  produced  by  the 
decomposition  of  the  urea.  Yomiting  is  a  more  frequent  symptom  than 
purging.  A  case  under  my  observation  at  the  Long  Island  College  Hos- 
pital appeared  to  exemplify  this  cause  of  death.  In  the  case  cited  by 
Clark,  it  became  necessary  to  attempt  to  nourish  the  patient  by  injections. 
Yomiting  and  purging  are  likely  to  be  prominent  in  the  cases  in  which 
the  secretory  function  of  the  kidneys  is  interfered  with  ;  in  other  words, 
when  the  quantity  of  urea  in  the  urine  is  notably  diminished.  These 
symptoms,  however,  do  not  always  precede  or  accompany  ursemic  poison- 
ing. Urea  is  also  eliminated  vicariously  by  the  skin,  and  the  odor  of 
urine  is  in  some  cases  distinctly  appreciable  in  the  perspiration. 

Symptoms  referable  to  the  respiratory  system  may  be  produced  by 
pleural  dropsical  effusion,  or  hydrothorax,  by  pulmonary  oedema,  and  by 
oadema  of  the  glottis.  These  might  be  embraced  under  the  head  of  the 
complications  of  Bright's  disease.  Pleuritic  effusion  and  O3dema  of  the 
lungs  sufficient  to  occasion  notable  embarrassment  of  respiration  are  apt 

1  Vide  American  Medical  Times,  1862. 
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to  occur  more  especially  when  disease  of  the  heart,  involving  mitral  con- 
traction or  regurgitation,  or  both,  coexists  with  the  renal  disease.  Under 
these  circumstances,  the  pleural  cavities  may  become  nearly  filled  with 
scrum  ;  u-dema  of  the  lungs,  under  these  circumstances,  is  sometimes 
developed  to  such  an  extent  as  to  prove  the  immediate  cause  of  death. 
The  occurrence  of  the  oedema  is  sometimes  very  sudden,  and  it  may  prove 
quickly  fatal.  Not  infrequently,  however,  the  oedema  disappears,  even 
when  life  has  been  placed  in  imminent  danger.  (Edema  of  the  glottis  is 
an  accident  liable  to  occur  and  prove  rapidly  fatal.  It  sometimes  occurs 
in  cases  in  which  the  general  dropsy  is  moderate,  or  slight,  or  even 
wanting. 

Dyspnoea  may  exist  in  a  marked  degree  when  it  is  not  referable  to  any 
of  the  conditions  just  named,  but  proceeding,  apparently,  from  a  toxical 
effect  upon  the  ganglionary  nervous  centre  presiding  over  involuntary  re- 
spiration. I  have  met  with  several  cases  in  which  this  nervous  dyspnoea 
was  the  most  prominent  symptom ;  and  I  have  known  it  to  exist  when  no 
other  symptom  was  present  to  direct  attention  to  the  kidneys  as  the  seat 
of  disease.  The  patients  suffer  from  a  feeling  of  apprehension  of  "losing 
the  breath,"  and  are  afraid  to  sleep  on  this  account,  the  exertion  of  the 
will  being  required  for  respiration.  Disturbance  cf  the  rhythm  of  respi- 
ration characterized  by  the  frequent  occurrence  of  a  long  interval  between 
the  respiratory  acts,  followed  by  series  of  rapid  respirations,  is  not  infre- 
quent, occurring  in  connection  with  uraemia  stupor  and  coma. 

Symptoms  referable  to  the  nervous  system  are  among  the  most  impor- 
tant of  those  belonging  to  the  clinical  history  of  the  disease.  Pain  in  the 
back  is  rarely  prominent,  and  it  is  generally  wanting  in  chronic  Bright's 
disease.  Cephalalgia  is  a  frequent  sj-mptom.  It  may  precede  as  well  as 
accompany,  the  symptoms  which  point  to  the  existence  of  renal  disease. 
Neuralgic  pains  in  other  parts  of  the  body  are  common  ;  attacks  of  ver- 
tigo are  not  infrequent.  Troubles  relating  to  vision  constitute,  in  certain 
cases,  important  symptoms.  Diplopia  or  double  vision,  hemeralopia  or 
night  blindness,  myopia,  and  presbyopia  are  attributed,  and  perhaps 
fairly  attributable,  to  the  disease.  Including  these  forms  of  disorder,  it 
would  appear  that  vision  is  more  or  less  affected  in  a  pretty  large  propor- 
tion of  cases  ;  but,  exclusive  of  these,  either  obscurity  or  loss  of  sight — 
that  is,  amaurosis,  complete  or  incomplete — is  not  of  extremely  rare  oc- 
currence. The  amaurosis  affects  both  eyes.  When  not  complete,  and  it 
rarely  is  so,  the  degree  varies  in  different  cases,  and  in  different  periods 
of  the  same  case.  In  chronic,  as  in  acute,  albuminuria,  the  impairment 
of  vision  may  depend  on  an  intra-cranial  morbid  condition,  the  ophthal- 
moscope showing  no  morbid  appearances  within  the  eye — called,  then, 
uraemic  amaurosis.  Under  these  circumstances,  it  may  be  temporary,  and 
it  is  liable  to  recur  from  time  to  time.  I  have  known  it  to  occur  repeat- 
edly, in  the  same  case,  as  a  precursor  of  uraemic  coma  and  convulsions. 
More  frequently,  however,  it  is  connected  with  changes  within  the  eye, 
which,  by  means  of  the  ophthalmoscope,  have  been  brought  under  clinical 
observation.  The  appearances  denote  a  neuro-retinitis,  characterized  by 
congestion,  ecchymosis,  spots  of  exudation,  fatty  degeneration,  and  scle- 
rosis.1 The  appearances  are,  in  a  measure,  distinctive  of  renal  disease, 
so  that  a  practised  ophthalmoscopist  is  led  by  the  former  to  suspect  the 
latter.  It  has  happened,  in  several  cases  which  have  come  under  my  ob- 
servation, that  disease  of  the  kidney  was  discovered  by  means  of  the 
ophthalnioscopie  appearances,  the  patients  having  consulted  oculists  for 

1  For  further  details,  vide  Allbutt,  op.  cit. 
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defect  of  vision.  Amaurosis  dependent  on  neuro-retinitis  may  diminish, 
and  recovery  is  possible ;  but;  so  far  as  my  observation  goes,  it  is  almost 
always  persistent,  either  progressively  increasing  or  remaining  stationary 
after  it  has  reached  a  certain  degree.  The  development  is  usually  gradual, 
whereas,  the  so-called  ursemic  arnaurosis  occurs  suddenly.  The  patient 
describes  the  defect  of  visions  as  like  that  of  a  mist  before  the  eyes.  Deaf- 
ness, hemiplegia,  paraplegia,  and  paralysis  limited  to  a  single  member, 
have  been  observed  to  follow  or  accompany  ursemic  coma  and  convulsions. 
Muscular  cramps  are  sometimes  a  source  of  suffering,  and  I  have  known 
them  to  constitute  the  chief  ailment  for  some  time  before  other  symptoms 
led  to  direct  attention  to  the  kidneys. 

The  symptoms  just  mentioned,  viz.,  coma  and  convulsions,  are  the  most 
important  of  those  referable  to  the  nervous  system.  They  occur  in  a 
pretty  large  proportion  of  cases,  and  are  generally  forerunners  of  a  fatal 
termination.  In  chronic  Bright's  disease,  as  in  the  acute  affection,  they 
proceed  from  ursemic  poisoning  ;  they  are,  therefore,  among  the  ulterior 
effects  of  interference  with  the  secretory  function  of  the  kidneys.  They  are 
consequently  most  apt  to  occur  when  the  secretory  structure  of  the  organs 
is  extensively  destroyed,  and,  hence,  especially  in  connection  with  the  cir- 
rhotic  kidney.  In  acute  Bright's  disease  they  always  denote  great  danger, 
but  in  chronic  Bright's  disease  the  danger  is  vastly  greater. 

Coma  may  precede  or  follow  convulsions,  and  it  occurs  in  some  cases, 
and  death  takes  place,  without  the  occurrence  of  convulsions.  Occasion- 
ally coma  occurs  suddenly,  and  it  is  probable  that,  before  uraemia  was 
understood,  in  certain  of  the  cases  of  so-called  nervous  apoplexy  the  morbid 
condition  was  ursemic  coma.  Generally  it  is  developed  gradually,  the 
patient  being  more  or  less  somnolent,  dull,  or  lethargic  for  several  days 
before  becoming  profoundly  comatose.  The  coma  is  sometimes  quiet  and 
in  some  cases  accompanied  by  stertor.  Marked  dilatation  of  the  pupils  is 
sometimes  observed.  The  face  is  congested,  sometimes  becoming  livid, 
and  death  is  preceded  by  tracheal  rales. 

Convulsions,  in  some  cases,  are  preceded  by  coma,  and,  in  other  cases, 
they  precede  coma.  They  are  epileptiform  in  character,  varying  much  in 
degree  and  extent  in  different  cases.  They  occur  in  paroxysms,  which 
may  be  repeated  at  short  intervals,  the  patient,  in  the  intervals,  being 
completely  comatose,  the  convulsions  at  length  ceasing,  and  the  coma 
continuing  until  death.  This  is  the  rule,  but  exceptionally,  after  a  par- 
oxysm or  paroxysms  of  convulsions,  the  patient  recovers  intelligence,  and 
hours,  days,  weeks,  or  months  elapse  before  a  recurrence  takes  place. 
Convulsions  not  following  coma  are  generally  preceded  by  symptoms 
referable  to  the  head,  such  as  cephalalgia,  vertigo,  and  mental  excitation 
sometimes  amounting  to  delirium.  Contraction  or  rigidity  of  certain 
muscles  has  been  observed  to  precede  convulsions ;  but  they  sometimes 
occur  suddenly  without  any  premonitions.  Of  70  cases,  among  those 
which  I  have  analyzed,  selecting  those  only  the  histories  of  which  embrace 
either  death  or  recovery,  coma  or  convulsions  were  noted  in  26. 

The  ursemic  phenomena,  if  neither  an  acute  inflammation  nor  an  essen- 
tial fever  exists,  are  not,  as  a  rule,  accompanied  by  notably  increased  fre- 
quency of  the  pulse,  or  an  increase  of  the  temperature  of  the  body ;  the 
action  of  the  heart  is  sometimes  retarded  ;  I  have  known  the  pulse  to  fall 
to  32  per  minute. 

Delirium,  which  has  just  been  mentioned  as  sometimes  preceding  con- 
vulsions, is  occasionally  a  prominent  feature  in  cases  of  urgemic  poisoning, 
occurring  in  connection  with  both  acute  and  chronic  Bright's  disease.  It 
is  characterized,  in  some  cases,  by  remarkable  hallucinations.  Abeille 
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cites  a  case  in  which  the  patient  for  several  successive  nights  fancied  he 
lu  aid  numerous  voices  singing  a  particular  song.  The  delirium  may  be 
quiet,  or  gay,  or  sad,  and  it  is  sometimes  furious  or  maniacal. 

Uraemic  poisoning,  as  manifested  by  delirium,  coma,  and  convulsions, 
occurs  in  cases  of  Bright's  disease  with  abundant  general  dropsy ;  but  it 
is  more  apt  to  occur  in  cases  in  which  dropsy  is  slight  or  wanting.  Of 
the  2G  cases,  above  referred  to,  in  which  coma  or  convulsions  occurred,  in 
1 1  there  was  no  dropsy.  It  may  follow  copious  vomiting  and  purging, 
but  it  is  observed  to  occur  oftener  in  cases  in  which  these  symptoms  are 
slight  or  wanting.  The  symptoms  of  uraemic  poisoning  are  sometimes 
the  first  to  direct  attention  to  the  kidneys  as  the  seat  of  disease.  In  illus- 
tration of  this  fact  the  following  case  is  cited  by  Prof.  Clark  :  "  A  mer- 
chant in  rather  delicate  health,  but  still  sufficiently  strong  to  pursue  his 
business,  was  suddenly  and  unexpectedly  seized  one  evening  with  convul- 
sions. He  had  not  previously  been  sick  enough  to  consult  a  physician.  He 
had  several  of  these  attacks  in  the  course  of -the  night,  and  died  in  the 
course  of  the  next  day.  The  post-mortem  examination  revealed  the  ex- 
istence of  contracted  kidney  and  no  other  disease  which  could  have  caused 
his  death.  One  of  the  kidneys  weighed  only  an  ounce  and  a  half." 

The  occurrence  of  violent  delirium  (which  is  rare)  and  a  remarkable 
intermittency  of  the  uraemic  phenomena,  were  strikingly  illustrated  in  a 
case  which  I  saw  in  consultation  with  Dr.  Charles  D.  Smith,  of  New  York. 
The  patient,  a  vigorous  man,  aged  about  55,  suffered  for  several  weeks 
from  intense  cephalalgia,  with  entire  loss  of  appetite.  He  had  at  this 
time  moderate  oedema  of  the  legs.  He  complained,  of  his  own  accord,  of 
a  taste  of  ammonia  in  his  mouth.  The  urine  contained  albumen  in  abun- 
dance, and  waxy  casts.  The  heart  was  enlarged  without  evidence  of  val- 
vular lesions.  This  was  in  March,  1865.  Under  treatment  with  purga- 
tives and  tonics,  the  headache  disappeared,  together  with  the  oedema,  the 
appetite  improved,  and  he  seemed  nearly  well ;  the  urine,  however,  was 
still  albuminous  and  contained  casts.  In  May  the  headache  returned,  and 
on  getting  up  at  night  to  go  to  the  water-closet,  he  fell  upon  the  floor  in 
a  state  of  unconsciousness,  and  had  a  slight  convulsion.  In  a  short  time 
he  became  furiously  delirious,  shouting  violently,  and  struggling  so  as  to 
require  forcible  restraint.  He  was  at  length  brought  under  the  influence 
of  chloroform,  and  kept  under  its  influence  for  several  hours.  In  the 
course  of  the  following  day  he  became  rational.  He  progressively  im- 
proved, and  after  two  or  three  weeks  he  seemed  again  almost  well.  The 
urine,  however,  was  still  loaded  with  albumen.  In  June  he  went  to  his 
count ry-seat,  and  there  he  had  several  attacks  of  convulsions,  followed  by 
active  delirium,  the  latter  continuing  for  several  days.  In  the  intervals 
the  improvement  was  such  that  he  seemed  to  be  on  the  road  to  recovery. 
At  length  vomiting  became  a  prominent  and  persisting  S3-mptom,  and  he 
died  by  asthenia  early  in  October.  The  delirium  was  not  preceded  nor 
accompanied  by  symptoms  denoting  cerebral  meningitis. 

The  following  case,  which  I  saw  with  my  colleague,  Prof.  Barker,  illus- 
trates fatal  uraemic  coma  and  convulsions  suddenly  developed  without 
having  been  preceded  by  any  symptoms  pointing  to  disease  of  the  kidneys, 
save  vomiting  and  suppression  of  urine  for  twenty-four  hours  prior  to  the 
roma.  The  patient,  a  banker,  aged  52,  apparently  in  good  health,  was 
seized  with  symptoms  which  appeared  to  denote  acute  dyspepsia,  or,  as  it 
is  commonly  called,  a  bilious  attack.  The  chief  symptom  was  vomiting. 
On  the  fourth  day  the  vomiting  had  ceased,  but  he  had  frequent  and  for- 
cible belching  of  wind  from  the  stomach.  With  the  cessation  of  vomiting 
the  urine  was  suppressed.  An  hour  before  my  visit  his  condition  in  every 


820  CHRONIC    ALBUMINURIA. 

respect  seemed  favorable,  aside  from  the  suppression  of  urine ;  but  at  the 
time  of  my  visit  he  had  become  nearly  comatose,  lying  with  the  eyes  open, 
and  with  great  difficulty  aroused  sufficiently  to  protrude  the  tongue. 
Convulsions  soon  followed,  and  death  took  place  in  about  four  hours  from 
the  occurrence  of  coma.  The  intermittency  of  uraemic  phenomena,  and 
of  the  evidence  of  renal  diseases  afforded  by  an  examination  of  the  urine, 
is  strikingly  illustrated  by  the  following  case :  Mr.  D.,  aged  56,  while 
transacting  business  in  a  bank,  had  an  apoplectic  seizure,  followed  by 
epileptiform  convulsions.  Leeches  were  applied  to  the  head,  and  free 
hydragogue  evacuations  were  obtained  promptly  by  podophyllin  and  ela- 
terium.  On  the  following  day  he  had  emerged  from  the  coma.  The  urine 
was  found  to  be  albuminous,  and  to  contain  hyaline,  fatty,  and  granular 
casts.  On  the  fifth  day  he  had  recovered  sufficiently  to  be  carried  to  his 
country  house,  distant  seven  miles.  Both  the  albumen  and  casts  had 
now  disappeared  from  the  urine.  Examinations  of  the  urine,  made  repeat- 
edly during  several  weeks,  showed  always  absence  of  albumen  and  casts ; 
and,  in  the  mean  time,  he  had  regained  his  accustomed  apparent  health. 
Five  months  afterward,  at  the  card-table  with  his  family,  he  was  seized 
with  coma  and  convulsions.  He  emerged  but  partially  from  the  comatose 
state,  and  died  on  the  fourth  day  after  the  attack.  Examinations  of  the 
urine  prior  to  the  last  ursemic  attack  showed  the  presence  of  albumen  and 
casts.  This  case  also  illustrates  the  sudden  occurrence  of  coma  and  con- 
vulsions, not  preceded  by  the  elimination  of  urea  by  the  alimentary  canal, 
or  any  symptoms  of  uraemia.  A  case  under  my  observation  at  Bellevue 
Hospital  afforded  a  striking  illustration  of  the  latency  of  the  disease,  and, 
also,  of  rapid  recovery  from  uraemic  coma  and  convulsions.  A  stonecut- 
ter, of  middle  age,  while  at  his  work,  was  seized  with  coma  and  convul- 
sions, and  brought,  in  this  state,  to  the  hospital.  The  coma  and  convul- 
sions continued  for  several  hours,  and  the  disturbance  of  respiration  was 
such  that  the  patient  seemed  at  one  time  moribund.  The  urine,  withdrawn 
by  the  catheter,  was  found  to  contain  albumen.  He  was  purged  with  ela- 
terium ;  and,  on  my  visit  the  day  following,  he  was  up  and  dressed,  had 
eaten  a  fair  breakfast,  and  wished  a  discharge  in  order  to  return  to  his 
work.  The  day  after  this  he  was  discharged.1 

As  regards  uraemic  phenomena,  different  cases  present  a  striking  differ- 
ence in  the  amount  of  degenerative  lesions  with  which  their  occurrence  is 
connected.  Coma,  convulsions,  and  death  may  take  place  when  the  kid- 
neys are  not  greatly  diseased,  and,  per  contra,  the  amount  of  disease 
sometimes  becomes  very  great  before  any  uraemic  phenomena  are  mani- 
fested. So,  also,  there  is  a  great  difference  in  different  cases  with  respect 
to  the  relation  between  the  diminution  of  the  secretion  of  urea,  and  the 
effects  of  its  accumulation  in  the  blood.  A  rational  explanation  of  this 
difference  is  given  by  Dr.  George  Johnson.3  It  is,  that  the  occurrence  of 
uraemic  phenomena  depends  much  on  the  rapidity  with  which  the  accumu- 
lation of  urea  in  the  blood  takes  place.  Cseteris  paribus,  uraemia  is 
quickly  induced  if  the  urea  accumulate  rapidly.  On  the  other  hand,  if 
the  accumulation  take  place  slowly,  the  system  acquires  a  tolerance  of 
this,  as  of  other  toxic  substances,  and  hence,  fatal  ursemic  effects  may  be 
for  a  long  period  postponed. 

The  complications  of  the  disease  form  an  important  part  of  the  clinical 
history.  Several  affections,  included  among  the  symptomatic  events,  might 

1  For  other  cases  illustrating  the  latency  of  renal  disease,  vide  Bellevue  Hospital 
Clinical  Eeports,  op.  cit. 

2  Vide  London  Lancet,  Am.  Ed.,  Jan.,  1857,  p.  13. 
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be  considered  in  the  light  of  complications,  viz.,  oedema  of  the 
(udema  of  the  glottis,  muscular  paralysis,  and  amaurosis.  Other  secondary 
:i  licet  ions  are  liable  to  be  .developed.  Among  the  more  important  of 
these  are  pericarditis,  peritonitis,  plenritis,  and  meningitis,  all  serous  in- 
flammations. With  respect  to  the  relative  frequency  of  the  occurrence 
of  these  affections  as  complications,  statistics  from  different  sources  are 
not  available,  because  cases  of  the  acute  affection  are*,  in  general,  included. 
Moreover,  statistics  based  on  the  coexistence  of  other  affections,  as  ascer- 
tained after  death,  do  not  show  their  development  to  be  secondary  ;  they 
may  have  existed  prior  to  the  existence  of  the  renal  disease.  Cirrhosis 
of  the  liver  and  fatty  liver  are  not  infrequently  associated  with  Bright's 
disease,  but  they  are  to  be  considered  as  concomitant,  not  secondary, 
affections.  This  statement  is  applicable  to  waxy  liver  and  waxy  spleen, 
which,  in  a  very  large  proportion  of  cases,  accompany  the  waxjr  form  of 
disease  of  the  kidneys.  Waxy  disease  of  the  alimentary  canal  coexists 
in  a  certain  proportion  of  cases.  Cerebral  hemorrhage,  although  not 
of  frequent  occurrence,  occurs  sufficiently  often  to  show  a  pathological 
connection.  It  is  a  complication  of  the  cirrhotic  form  oftener  than  of 
the  other  forms  of  renal  disease.  Pulmonary  phthisis  is  a  complication 
of  the  waxy  kidney  sufficiently  often  to  show  a  pathological  connection  ; 
this  does  not  hold  true  of  the  other  forms  of  renal  disease.  Fenwick 
and  Wilson  Fox's  researches  show  that  the  appearances  after  death  denote 
often  gastritis.  This  may  be  attributed  to  the  presence  of  decomposed 
urea  in  the  stomach.  Gastritis  occurs  especially  as  a  complication  in 
cases  of  the  cirrhotic  kidney.  Epistaxis  and  hemorrhages  in  other  situa- 
tions may  be  here  mentioned  as  of  not  infrequent  occurrence. 

The  coexistence  of  cardiac  lesions,  in  a  certain  proportion  of  cases,  has 
given  rise  to  discussion  as  to  whether  they  sustain  a  relation  of  cause  or 
effect  to  the  disease  of  the  kidneys.  Lesions  of  the  valves,  either  without 
or  with  an  affection  of  the  walls  of  the  heart,  and  more  especially  enlarge- 
ment without  valvular  lesions,  are  found  to  be  associated  with  Bright's 
disease  in  a  pretty  large  proportion  of  cases.  An  analysis  of  the  records 
of  the  fatal  cases  at  St.  George's  Hospital,  London,  during  ten  years,  by 
Dr.  Thos.  K.  Chambers,  showed  disease  of  the  heart  in  274  out  of  454 
cases  of  Bright's  disease,  that  is,  60  per  cent.  On  the  other  hand,  an 
:m:ilysis  of  1707  fatal  cases  in  which  Bright's  disease  did  not  exist  showed 
512  cases  of  diseased  hearts,  that  is,  30  per  cent.  It  would  seem  to  be  an 
inference  fronS  these  facts  that  the  liability  to  disease  of  heart  in  a  person 
affected  Avith  Bright's  disease  is  much  greater  than  the  liability  to  Bright's 
disease  in  a  person  affected  with  disease  of  the  heart.  Again,  Dr.  Cham- 
bers analyzed  1371  cases  in  which  the  heart  was  healthy,  with  referenre 
to  the  existence  of  Bright's  disease,  and  found  the  latter  in  175  cases,  or 
a  fraction  over  12  per  cent.;  whereas,  in  785  cases  in  which  the  heart 
was  diseased,  Bright's  disease  existed  in  273  cases,  or  34  per  cent.  From 
these  data,  Dr.  Chambers  deduces,  as  a  probable  conclusion,  that  "  Bright's 
disease  is  a  frequent  cause  of  cardiac  affections,  but  cardiac  affections  are 
not  a  frequent  cause  of  Bright's  disease."  The  cases  analyzed  were  of 
the  acute  as  well  as  chronic.form  of  the  disease. 

In  these  statistics,  doubtless,  the  heart  was  considered  as  diseased 
whenever  lesions  of  any  kind  were  noted.  Now,  valvular  lesions,  together 
with  lesions  of  the  walls  of  the  heart  to  a  certain  extent  are  often  either 
innocuous  or  give  rise  to  no  serious  results,  and  only  the  lesions  which 
do  occasion  a  certain  amount  of  disturbance  of#the  circulation  can  be 
supposed  to  stand  in  a  causative  relation  to  disease  of  the  kidneys.  Klimi- 
nating  cases  in  which  lesions  are  not  of  a  character  to  occasion  notable 
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disturbance  of  the  circulation,  the  number  of  cases  exemplifying  the  co- 
existence of  disease  of  heart  and  disease  of  the  kidneys  would  probably 
furnish  but  little,  if  any,  ground  for  the  conclusion  that  the  former  stands 
in  a  causative  relation  to  the  latter.  Of  the  100  fatal  cases  studied  by 
Bright,  cardiac  disease  coexisted  in  49.  But  of  these  49  cases,  only  8 
had  valvular  lesions  with  enlargement.  In  the  remainder  either  the  heart 
was  considered  as  simply  hypertrophied,  or  valvular  lesions  existed  with- 
out enlargement.  With  reference  to  the  suspicion  of  causation  derived 
from  pre-existing  cardiac  disease,  all  the  cases  save  8  should  be  excluded. 
In  30  fatal  cases  reported  to  the  New  York  Academy  of  Medicine  by 
Prof.  Clark,  cardiac  disease  existed  in  only  3.  In  one  of  these  three 
cases  the  lesions  were  those  of  old  pericarditis  with  enlargement,  and  in 
another  of  these  cases  there  was  simply  hypertrophy.  As  a  rule  in  the 
cases  in  which  a  relation  of  cause  and  effect  exists  between  disease  of  the 
heart  and  Bright's  disease,  that  is,  when  the  association  be  not  merely  a 
coincidence,  or  both  are  not  effects  of  a  common  causation,  the  cardiac 
disease  is  to  be  considered  as  secondary.  And  if  the  renal  disease  tend 
to  produce  disease  of  the  heart,  in  view  of  the  fact  that,  in  a  pretty  large 
proportion  of  the  cases  in  which  the  two  diseases  are  associated,  the 
cardiac  lesion  is  simple  hypertrophy,  the  explanation  given  by  Bright  is 
still  the  best  that  can  be  offered.  Bright,  remarking  the  number  of  cases 
in  which  simple  hypertrophy  (a  rare  cardiac  lesion)  coexists  with  the 
disease  which  has  received  his  name,  and  regarding  the  former  as  an  effect 
of  the  latter,  explains  the  causation  by  supposing  that  the  '•'  altered  quan- 
tity of  the  blood  so  affects  the  minute  and  capillary  circulation  as  to 
render  greater  action  necessary  to  force  the  blood  through  the  distant  sub- 
divisions of  the  vascular  system."  It  may  be  added  that  Bright's  disease 
has  probabty  been  supposed  to  become  developed  consecutively  to  disease 
of  the  heart  in  not  a  few  cases  incorrectly,  from  the  occurrence  of  slight 
albuminuria  which  is  not  an  infrequent  sj-mptom  of  cardiac  disease,  with- 
out denoting  renal  lesions.  Hyperti-ophy  of  the  heart  without  valvular 
lesions  occurs  especially  in  cases  of  the  contracted  kidney.  Considering 
the  infrequency  of  cardiac  hypertrophy  without  valvular  lesions,  except 
in  connection  with  renal  disease,  the  former  constitutes  always  presump- 
tive evidence  of  the  existence  of  the  latter.  In  my  analysis,  out  of  26 
fatal  cases  in  which  the  condition  of  the  heart  was  noted,  in  11  there  was 
enlargement  without  valvular  lesions. 

Chronic  rheumatism  is  sometimes  associated  with  chronic*  Bright's  dis- 
ease. This  association  was  observed  by  Christison.  It  may,  however,  be 
doubted  whether  it  occur  often  enough  to  establish  any  pathological  con- 
nection. Todd,  and  other  British  writers,  have  observed  the  frequent 
association  of  gout  and  the  contracted  kidney.  This  form  of  Bright's  dis- 
ease was  called  by  Todd  the  gouty  kidney.  Gout  in  this  country  is,  com- 
paratively speaking,  a  rare  disease,  but  the  contracted  kidney  is  by  no 
means  extremely  rare.  The  union  of  these  diseases  is  not  of  frequent 
occurrence  with  us.1 

PATHOLOGICAL  CHARACTER — In  respect  of  the  pathological  character 
of  chronic  Bright's  disease,  a  point  of  inquiry,  already  adverted  to,  at 
once  arises,  viz.,  does  the  name  denote  one  disease,  or  does  it  embrace 
several  distinct  affections  ?  Bright  regarded  the  different  conditions  of  the 

1  For  statistical  researches  on  the  complications  of  the  different  forms  of  Bright's 
disease,  by  T.  Grainger  Stewart,  M.  D.,  see  British  and  Foreign  Med.  Chir.  Kev., 
Jan.,  1867.  See,  also,  treatise  by  Dickinson. 
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kidneys,  in  the  acute  and  chronic  affection,  as  representing  different  modi- 
fications or  phases  of  disease.  Christison  regards  the  condition  as  iv|/n  - 
scnting  successive  periods  of  one  disease,  viz.,  an  incipient,  middle,  and 
advanced  stage.  Frerichs,  adopting  the  doctrine  previously  advanced  by 
Reinhardt,  of  Berlin,  advocates  the  unity  of  the  acute  and  chronic  affec- 
tion, and  also  recognizes  three  stages.  The  first  stage,  according  to  this 
author,  is  characterized  by  congestion  or  hypenemia,  and  exudation ;  in 
the  second  stage  the  exuded  matter  undergoes  fatty  degeneration,  and  in 
the  third  stage  the  fatty  matter  is  absorbed.  The  different  appearances, 
after  this  theory,  are  explained  by  various  circumstances  pertaining  to 
the  deposit,  its  transformation  and  removal  by  absorption.  This  doctrine 
is  adopted  by  most  of  the  German  pathologists.  In  contrast  with  these 
views,  Johnson,  Wilks,  Dickinson,  and  others,  consider  that  different 
affections  are  embraced  under  the  name  chronic  Bright's  disease.  The 
propriety  of  considering  the  acute  and  chronic  affection  as  distinct  has 
already  been  considered.  Without  entering  into  discussions  which  would 
be  inconsistent  with  the  plan  of  this  work,  I  shall  simply  offer  some  con- 
siderations in  behalf  of  the  opinion  that  the  different  morbid  conditions 
enumerated  under  the  head  of  the  anatomical  characters  of  chronic  Bright's 
disease  represent  different  affections. 

The  forms  of  disease  just  referred  to  are,  the  large  white  kidney,  the 
cirrhotic  or  fibroid  kidney,  the  fatty  kidney,  and  the  lardaceous,  amyloid, 
or  waxy.  Directing  attention  to  the  two  first  of  these  four  forms,  evi- 
dence that  they  are  not  different  stages  of  one  affection  is  afforded  by  the 
fact  that  the  previous  clinical  history  in  cases  of  the  cirrhotic  kidney 
does  not  present  the  symptoms  which  pertain  to  the  large  white  kidney. 
As  has  been  seen  under  the  head  of  the  clinical  history,  the  symptoms  of 
these  two  forms  are  to  a  considerable  extent  distinctive;  so  much  so 
that  the  differential  diagnosis,  as  will  presently  be  seen,  ma}'  be  made 
with  much  confidence.  The  immediate  pathological  effects,  in  the  kidney 
differ,  in  the  cirrhotic  kidney  the  secretory  function,  and  in  the  large 
white  kidney  the  circulation,  being  especially  interfered  with.  Cases  of 
the  following  description  are  met  with  in  practice :  A  patient  is  suddenly 
attacked  with  urasmia,  there  having  been  no  manifestations  of  any  affec- 
tion of  the  kidneys  prior  to  the  attack,  and  the  patient,  perhaps,  having 
been  up  to  that  time  apparently  in  good  health  ;  death  speedily  follows, 
and  a  post-mortem  examination  reveals  cirrhotic  kidneys.  In  such  cases, 
it  seems  altogether  improbable  that  the  large  white  kidney  has  existed 
without  any  of  the  symptoms  belonging  to  that  form  of  disease.  Again, 
cases  are  not  infrequent  in  which  albuminuria  exists  for  a  long  period, 
with  general  dropsy,  and  the  large  white  kidney  is  found  after  death. 
Now,  when  the  disease  is  thus  prolonged,  if  the  vi'ews  held  by  Christ! son. 
Frerichs,  and  others  be  correct,  the  post-mortem  examination  should  have 
revealed  the  cirrhotic  kidney.  The  opinion  that  the  fatty  kidney  is  in- 
termediate between  the  large  white  and  the  contracted  kidney  is  con- 
jectural. There  is  as  much  ground  for  the  opinion  that  cirrhosis  of  the 
liver  is  always  preceded  by  a  fatty  liver.  The  condition,  as  regards 
fibrous  tissue  and  the  secretory  structure,  which  exists  in  the  cirrhotic 
kidney,  may  be  combined  with  the  fatty  condition,  notwithstanding  the 
two  conditions  are  pathologically  distinct,  just  as  fatty  liver  and  cirrhosis 
may  be  combined.  Finally,  the  anatomical  characters  of  the  lardaceous, 
wa  xy ,  or  amyloid  kidney  are  sufficient  to  show  this  to  be  a  distinct  pa- 
thological condition. 

The  pathological  character  of  the  morbid  conditions,  severally,  of  the 
kidneys  into  which  Bright's  disease  is  resolvable,  is  another  point  of  in- 
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quiry.  In  the  large  white  kidney  the  affection  is  probably  inflammatory, 
the  chronic  inflammation  being  seated  within  the  uriniferous  tubes.  This 
is  a  fair  inference  from  the  fact  that  this  form  of  disease  is  found  in  cases 
in  which  the  acute  affection  has  preceded.  In  the  cirrhotic  kidney,  the 
newly-formed  tissue  implies  intertubular  or  interstitial  chronic  inflamma- 
tion as  in  cirrhosis  of  the  liver.  In  the  fatty  kidney,  fat  is  deposited,  as 
in  other  organs,  probably  in  consequence  of  its  undue  accumulation  in 
the  blood.  The  lardaceous  deposit  is  a  result  of  a  prior  blood-change. 
In  all  the  morbid  conditions  the  affection  of  the  kidneys  is  to  be  regarded 
as  the  localization  or  local  manifestation  of  the  constitutional  affection 
which  probably  involves  blood-changes,  the  latter  being  dependent  on 
perverted  assimilation.  That  the  pathology  embraces  blood-changes  may 
be  inferred  from  the  law  of  parallelism  which  these  affections  exemplify. 
This  law  holds  good  certainly  in  the  vast  majoritj^  of  cases.  If  one  kidney 
be  enlarged,  the  other  is  likewise  enlarged,  and  so  with  respect  to  con- 
traction we  rarely  find  one  kidney  increased  in  size,  and  the  other  atro- 
phied. If  one  kidney  be  fatty,  so  is  the  other,  etc.  Of  the  nature  of  the 
antecedent  blood-changes  we  are  ignorant ;  but  we  are  not  more  in  the 
dark  here  than  with  respect  to  other  affections  which,  in  like  manner,  are 
considered  as  constitutional. 

CAUSATION — In  a  small  proportion  of  cases,  chronic  Bright's  disease 
follows  the  acute  affection.  The  causes,  in  these  cases,  are  those  which 
give  rise  to  the  latter.  Exclusive  of  these  cases,  the  causation  is  often 
obscure.  In  a  considerable  proportion  of  cases,  there  are  no  symptoms 
denoting  impaired  health  prior  to  the  manifestations  of  the  renal  disease, 
that  is,  prior  to  either  dropsy  or  uraemic  symptoms.  This  was  true  in  30 
of  53  cases,  among  those  which  I  have  analyzed,  information  on  this  point 
being  contained  in  the  histories  of  these  53  cases.  In  6  of  these  30  cases, 
uraemic  coma  or  convulsions  occurred  either  when  the  patients  were  sup- 
posed to  be  in  good  health,  or  when  these  events  were  preceded  by  other 
ailments  only  for  a  period  not  longer  than  three  or  four  days.  In  the  23 
cases  in  which  ailments  preceded  the  manifestations  of  renal  disease,  ex- 
cluding the  cases  in  which  other  diseases  existed,  the  patients  had  com- 
plained of  general  debility  more  or  less  marked  for  a  period  ranging  from 
a  few  weeks  to  several  years.  It  is  very  probable  that  in  many  of  the 
cases  in  which  the  manifestations  of  renal  disease  occurred  in  persons  ap- 
parently in  good  health,  the  urine  would  have  been  found  for  weeks,  or 
months,  possibly  even  for  years,  to  furnish  proof  that  the  kidneys  were 
not  healthy.  The  disease  occurs  very  rarely  in  infancy  and  childhood,  a 
fact  showing  that  the  acute  affection  in  early  life  seldom  becomes  chronic. 
The  disease  is  also  infrequent  in  old  age.  In  the  vast  majority  of  cases 
the  patients  are  either  young  or  in  middle  life.  My  analysis  of  102  re- 
corded cases  showed  not  a  single  case  under  fourteen  or  over  seventy  years 
of  age.  One  patient  only  was  70  years  of  age.  The  mean  age  was  34 
years.  Of  491  cases  collected  from  different  authors  and  analyzed  by 
Frerichs  (inclusive  of  the  acute  affection),  the  ages  were  under  ten  in  10 
cases,  under  twenty  and  over  ten  in  44  cases,  under  forty  and  over  twenty 
in  263  cases,  under  sixty  and  over  forty  in  146  cases,  and  over  sixty  in 
28  cases.  A  difference  relating  to  age  exists  between  the  different  forms 
of  renal  disease.  The  large  white  kidney,  which  is  to  be  considered  as  a 
chronic  tubal  nephritis,  occurs  especially  in  earl}T  life,  although  extremely 
rare  under  two  years  of  age.  On  the  other  hand,  the  cirrhotic  kidney  is 
seldom  developed  in  early  life.  Dickinson  states  that  the  earliest  age  at 
which  he  has  met  with  a  fatal  case  of  the  latter  is  twenty-four.  It  is  most 
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apt  to  occur  in  the  neighborhood  of  fifty.  Men  are  much  oftener  affected 
than  women.  Of  my  102  cases,  67  were  males  and  35  females.  As  re- 
gards habits  of  intemperance,  of  the  102  cases  whjch  I  have  analyzed,  in 
38  the  histories  contained  information  on  this  point.  In  nearly  all  these 
cases  the  patients  were  males.  In  18  cases  the  habits,  as  regards  the  use 
of  alcoholic  stimulants,  were  good ;  in  13  cases  the  patients  were  spirit- 
drinkers  and  intemperate;  3  patients  were  moderate  drinkers;  4  drank 
malt  liquors  freely,  and  in  one  case  it  was  simply  noted  that  the  patient 
was  a  "  free  liver."  So  far  as  these  facts  go,  they  certainly  do  not  show 
any  special  causative  influence  pertaining  to  the  use  of  alcoholic  stimu- 
lants. It  is  probable  that  the  abuse  of  alcoholic  beverages  contributes  to 
the  production  of  the  disease,  but  it  is  also  probable  that  their  direct 
agenc}'  has  been  much  over-estimated.  Clinical  observation  in  this  coun- 
try certainly  does  not  warrant  the  name  spirit-kidney,  as  applied  to  the 
cirrhotic  kidney  by  Goodfellow.1  The  disease  is  much  oftener  observed 
in  hospitals  than  in  private  practice  among  the  better  classes  of  society,  a 
fact  going  to  show  that  the  exposures,  hardships,  and  deprivations  inci- 
dent to  the  lives  of  those  who  seek  for  hospital  relief  in  illness  are  involved 
in  the  causation.  Persons  whose  occupations  involve  exposure  to  cold 
and  wet  are  more  liable  to  be  affected  than  those  who  are  protected  against 
the  vicissitudes  of  weather.  Cases  are  more  numerous  in  humid,  marshy 
climates,  and  on  the  sea-coast,  than  in  dry,  elevated,  and  inland  situations. 
Malaria,  however,  does  not  seem  to  be  involved  in  the  causation.  Of  78 
cases  observed  in  situations  in  which  intermittent  fever  was  of  frequent 
occurrence,  this  disease  had  existed  antecedently  to  the  renal  affection  in 
only  ten.  Dickinson  shows  by  statistical  data  that  chronic  albuminuria  is 
of  more  frequent  occurrence  in  temperate  than  in  either  cold  or  tropical 
countries,  and  that  variableness,  as  regards  temperature,  favors  its  pro- 
duction. 

It  has  been  common  to  consider  chronic  albuminuria  as  not  infre- 
quently dependent  on  cardiac  disease,  but,  as  has  been  seen,  on  insuffi- 
cient grounds.  It  may  be  developed  in  the  course  of  various  other 
diseases.  Prof.  Clark  has  shown  that  it  occurs  not  infrequently  as  a 
complication  of  chronic  dysentery.  It  sometimes  is  developed  during 
the  progress  of  pulmonary  tuberculosis,  but,  exclusive  of  the  waxy  kid- 
ney, the  proportion  of  the  cases  in  which  after  death  tubercle  in  the  lungs 
or  elsewhere  is  found  to  be  associated,  is  not  greater  than  in  fatal  cases 
of  other  diseases.  Of  the  cases  of  the  waxy  kidney,  pulmonary  tuber- 
culosis exists  in  a  considerable  proportion,  and  it  precedes  the  renal  dis- 
ease sufficiently  often  to  denote  a  causative  influence.2  The  waxy  kidney 
is  developed  secondarily  to  syphilis  in  such  a  proportion  of  cases  as 
to  show  that  the  latter  has  a  causative  agency.  Caries  and  necrosis  of 
bones  have  a  relation  of  causation  to  this  form  of  renal  disease ;  and  a 
similar  relation  has  been  attributed  to  chronic  suppuration.3  Todd,  Gar- 
rod,  and  other  British  authors,  have  observed  the  frequent  occurrence  of 
the  cirrhotic  kidney  in  persons  affected  with  gout.  That  the  latter  affec- 
tion is  often  involved  in  the  causation  is  doubtless  true ;  but  the  connec- 
tion is  by  no  means  sufficiently  constant  to  warrant,  as  a  distinctive  title 
of  this  form  of  renal  disease,  the  name  "gouty  kidne}'."  Facts  appear  to 
show  that  the  absorption  of  lead  into  the  system  may  lead  to  the  devel- 
opment of  the  cirrhotic  kidney. 

Chronic  albuminuria  not  infrequently  supervenes  in  protracted  cases  of 

1  For  facts  relating  to  alcohol  as  a  cause  of  ronal  disease,  see  Dickinson,  op.  cit. 

2  Vide  Treatise  by  Stewart,  op.  cit.  a  Vide  Treatise  by  Dickinson,  dp.  cit. 
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diabetes  mellitus.  In  these  cases  the  latter  is  probably  causatiAre.  In 
two  of  the  cases  which  I  have  analyzed  diabetes  preceded  the  renal  affec- 
tion. In  both  these  cases  the  histories  showed  a  remarkable  tolerance  of 
the  disease  of  the  kidneys. 

DIAGNOSIS. — The  diagnosis  of  chronic,  as  of  acute,  Bright's  disease,  is 
to  be  based  chiefly  on  the  evidence  afforded  by  an  examination  of  the 
urine.  But  it  is  always  to  be  borne  in  mind  that  transient  albuminuria 
is  a  symptom  occurring  in  the  course  of  many  diseases.  Albumen  in  the 
urine  is  found  in  cases  of  all  the  essential  fevers,  of  pneumonia,  diph- 
theria, erysipelas,  etc.  etc.  Generally  the  amount  of  albumen  is  small, 
but  it  is  sometimes  considerable.  On  the  other  hand,  it  is  to  be  borne  in 
mind  that  albuminuria  is  not  an  invariable  symptom  in  cases  of  chronic 
Bright's  disease.  In  these  cases  renal  casts  constitute  the  direct  evidence 
of  the  disease.  It  is  yet  to  be  ascertained  to  what  extent  epithelial  and 
waxy  casts  are  liable  to  be  found  when  Bright's  disease  does  not  exist. 
In  general,  the  diagnosis  is  rendered  sufficiently  easy  and  positive  by  per- 
sistent albuminuria,  and,  frequently,  casts  of  the  different  kinds  which 
have  been  described,  together  with  dropsy  and  other  diagnostic  S3rmptoms. 
The  occasional  latency  of  the  disease,  exclusive  of  sj-mptoms  referable  to 
the  urine,  is  not  to  be  lost  sight  of.  Not  very  infrequently  albuminuria 
and  casts  show  the  disease  to  exist  when  dropsy  and  other  diagnostic 
symptoms  are  wanting.  The  disease  is  always  to  be  suspected  in  cases 
of  coma  or  convulsions,  of  cephalalgia,  or  neuralgia  in  other  situations, 
of  vertigo  and  other  forms  of  cerebral  disorder,  of  amaurosis  and  other 
forms  of  paralysis,  of  serous  inflammations,  of  persistent  vomiting  or 
purging,  of  anemia  and  impaired  muscular  strength,  whenever  the  etiology 
is  not  otherwise  intelligible.  In  short,  it  is  a  good  rule  in  practice  to 
examine  the  urine  for  albumen  in  all  cases,  whether  symptoms  point  to 
disease  of  the  kidneys  or  not,  and,  if  practicable,  whenever  there  are  any 
grounds  for  suspecting  the  kidneys  to  be  at  fault,  the  microscope  should 
be  employed.  To  determine  the  coexistence  of  Bright's  disease,  or  to 
exclude  this  disease,  in  all  affections,  is  of  much  importance.  Of  course 
the  urine  is  to  be  examined  repeatedly  in  order  to  ascertain  the  persistency 
of  albumen  or  casts. 

To  determine  the  particular  form  of  chronic  Bright's  disease  which 
exists  is  not  always  practicable  with  our  existing  knowledge,  and  hence 
the  propriety,  for  the  present,  of  treating  of  the  different  forms  collec- 
tively, although  they  are,  in  fact,  different  affections.  The  form  called 
the  cirrhotic  kidney,  however,  has  several  distinguishing  symptomatic 
features  which  have  been  already  referred  to  in  connection  with  the  clini- 
cal history,  and  these  features  sometimes  warrant  at  least  a  highly  pro- 
bable diagnosis.  This  form  of  disease  is  most  likely  to  exist  in  the  cases 
in  which  the  disease  is  latent  up  to  the  development  of  the  effects  of 
uraemic  poisoning.  Persistent  vomiting  or  purging,  serous  inflamma- 
tions, coma  and  convulsions,  with  but  little  or  no  dropsy,  point  to  this 
form  of  Bright's  disease.  Notable  deficiency  of  urea  in  the  urine,  with 
but  little  or  no  albumen,  granular  and  waxy  casts,  and  especially  the 
large  waxy  casts  in  abundance,  are  other  diagnostics.  The  age  of  the 
patient  has  a  bearing  on  this  differential  diagnosis.  The  cirrhotic  kidney 
occurs  very  rarely  before  middle  life,  whereas  the  large  white  kidney 
occurs  especially  in  early  life.  The  waxy  kidney  does  not  occur  in  in- 
fancy, but  after  this  period  it  may  occur  at  any  age,  being  most  frequently 
between  20  and  30.  The  fact  of  the  coexistence  of  hypertrophy  of  the 
heart  without  valvular  lesions,  points  to  the  cirrhotic  kidney.  Impaired 
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vi-ion,  or  amaurosis,  is  especially  apt  to  occur  in  this  form.  The  waxy 
kidney  i-  to  In1  diagnosticated  by  the  coexistence  of  waxy  liver  and 
spleen,  :ind  by  the  prior  existence  of  either  syphilis,  disease  of  the  bones, 
tuberculous  dis< -ase  of  the  lungs,  or  chronic  suppuration.  Other  diag- 
nostic point  s  are  an  excessive  secretion  of  urine  with  a  low  specific  gravity, 
and  with  little  or  no  albumen,  and  the  small  amount  or  absence  of  general 
drops}'  if  the  heart  be  not  affected.  These  points,  however,  are  also  in- 
volved in  the  diagnosis  of  the  cirrhotic  kidney.  The  existence  of  gout  or 
the  evidence  of  lead  poisoning  render  it  probable  that  the  chronic  renal 
affection  is  cirrhotic.  Oily  casts  or  renal  epithelial  cells  containing  oil  in 
abundance,  are  significant  of  fatty  kidney. 

U  ramie  coma,  with  or  without  convulsions,  sometimes  occurs  suddenly 
in  persons  not  known  to  be  affected  with  renal  disease.  To  determine 
that  the  attack  is  due  to  uraemia,  in  these  cases,  the  urine  is  to  be  exam- 
ined with  reference  to  albumen,  the  presence  of  casts,  the  specific  gravity, 
and  the  quantity,  as  soon  as  practicable ;  and  the  catheter  should  be  re- 
sorted to,  if  necessary,  in  order  to  obtain  a  specimen  with  as  little  delay 
as  possible.  Apoplexy,  congestive  or  from  extravasation  of  blood, 
meningitis,  epilepsy,  and  alcoholism  are  the  affections  to  be  excluded  in 
cases  of  uramic  coma  occurring  suddenly,  or  when  the  previous  history 
cannot  be  ascertained ;  the  latter  is  liable  to  happen  in  hospital  cases. 

PROGNOSIS. — In  a  large  proportion  of  cases,  the  different  forms  of  chronic 
Bright's  disease  destroy  life  sooner  or  later,  if  the  patient  be  not  cut  off  by 
some  iutercurrent  or  superadded  affection.  The  duration  in  fatal  cases 
varies  greatly  in  different  cases.  It  is  difficult  to  determine  the  actual 
duration  in  many  cases,  because  the  disease  is  usually  developed  imper- 
ceptibly, and  has  existed  for  a  greater  or  less  period  before  its  manifesta- 
tions are  observed.  Dating  from  the  time  when  its  existence  is  declared, 
the  fatal  termination  may  take  place  in  a  few  hours  on  the  one  hand,  and, 
on  the  other  hand,  the  disease  may  continue  many  years.  In  the  majority 
of  cases,  the  duration  is  between  six  and  eighteen  months.  Although  re- 
covery may  not  take  place,  not  infrequently  the  progress  of  the  disease 
appears  to  be  stayed,- or  it  progresses  imperceptibly,  the  prominent  symp- 
toms disappear,  and  the  patient  may  have  comfortable  health  for  an  indefi- 
nite period,  the  albumen  and  casts  sometimes  disappearing  from  the  urine. 
The  kidneys,  like  other  important  organs,  such  as  the  heart,  liver,  lungs, 
etc.,  may  be  disorganized  to  a  certain  extent,  and  still  be  competent  to 
fulfil  their  functions  sufficiently  for  the  continuance  of  life  and  tolerable 
health. 

A  fatal  termination  is  frequently  due  to  accidents  or  secondary  affec- 
tions, such  as  pneumonia,  pericarditis,  oedema  of  the  glottis,  etc.  Coex- 
isting disease  of  the  heart,  of  the  liver,  or  other  important  organs,  often 
hastens  the  fatal  termination.  The  prospects  of  improvement  will  also 
depend  much  on  the  general  condition  of  the  system.  As  regards  the 
mode  of  dying,  it  is  by  apuoea  in  some  cases,  and  in  some  cases  purely  by 
asthenia.  In  the  former  cases,  uramic  coma,  hydrothorax,  pulmonary 
oedema  or  oudema  of  the  glottis,  are  the  immediate  causes  of  death.  In 
the  latter  cases,  long-continued  and  excessive  general  dropsy,  persistent 
vomiting  or  complete  loss  of  appetite  and  digestion,  precede  death,  symp- 
toms of  u ramie  poisoning  being  absent.  Of  45  fatal  cases  among  those 
which  I  have  analyzed,  in  18  the  death  was  att  ri'mtable  to  uraemic  coma 
or  convulsions  ;  in  6  cases  the  death  was  due  to  exhaustion  irrespective 
of  complications,  and  in  21  cases  the  causes  of  death  related,  measurably 
or  entirely,  to  complications  or  intercurrent  affections. 
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Examinations  of  the  urine  furnish  important  prognostics.  If  the  urine 
continue  to  be  loaded  with  albumen,  this,  in  conjunction  with  persisting 
dropsy  and  marked  anaemia,  denotes  that  the  disease  will  probably  not  be 
of  very  long  duration.  Danger  from  uraemia  is  to  be  apprehended  in  pro- 
portion to  the  deficiency  of  urea  in  the  urine.  A  scanty  secretion  of  urine 
with  a  low  specific  gravity  points  to  imminent  danger  in  that  direction. 
Another  mode  of  ascertaining  the  liability  to  uraemic  poisoning,  or  the 
existence  of  uraemia,  is  to  analyze  the  serum  of  the  blood  with  reference 
to  the  quantity  of  urea  which  it  contains.  The  perspiration  sometimes 
has  a  distinct  urinous  odor.  The  prognosis  is  not  the  same  in  the  differ- 
ent renal  affections  embraced  under  the  name  chronic  Bright's  disease. 
It  is  most  unfavorable  in  cases  of  cirrhotic  kidney ;  yet,  it  is  certain  that, 
with  the  kidneys  considerably  damaged  from  this  form,  life  may  continue 
with  comfortable  health  for  an  indefinite  period.  Chronic  tubal  nephritis, 
represented  by  the  large  white  kidney,  may  exist  to  a  greater  or  less  ex- 
tent, and  recovery  takes  pltice  with  little  or  no  permanent  injury  of  the 
organs.  It  is  probable  that  recovery  may  take  place  in  cases  of  fatty 
kidney ;  nor  is  it  settled  that,  existing  within  certain  limits,  the  waxy 
kidney  is  necessarily  permanent.  Whatever  may  be  the  form  of  disease, 
it  is  to  be  borne  in  mind  that  the  kidneys  may  be  damaged  to  an  extent 
equivalent  to  the  loss  of  the  whole  of  one  of  the  organs,  and  the  remaining 
portion  be  quite  sufficient  for  life  and  health. 

Of  my  102  recorded  cases,  in  7 7  the  histories  extended  to  either  death 
or  a  condition  which  was  considered  as  denoting  recovery,  and  of  these 
77  cases,  in  22  the  latter  termination  was  noted.  In  a  few  of  these  cases, 
the  affection  was  acute,  and  in  some,  instead  of  a  permanent  recovery, 
there  may  have  been  only  a  temporary  suspension  of  the  symptomatic 
phenomena.  Making  due  allowance  for  these  cases,  the  result  of  the 
analysis  affords  encouragement  to  hope  for  recovery  in  not  an  insigni- 
ficant proportion  of  cases  of  chronic  Bright's  disease  ;  and  in  many  cases 
may  be  entertained  the  hope  of  an  arrest  of  further  progress  of  the  disease. 

TREATMENT. — In  cases  of  chronic,  as  well  as  of  acute,  Bright's  disease, 
therapeutical  indications  relate  to  general  dropsy  and  uraemia.  General 
dropsy,  when  great  or  considerable,  calls  for  the  same  measures  as  in 
cases  of  the  acute  disease.  In  general,  hydragogue  cathartics  constitute 
the  most  efficient  and  reliable  means  of  affording  relief.  If  the  dropsy  be 
slight  or  moderate,  the  saline  cathartics  may  suffice — viz.,  the  sulphate 
of  magnesia  or  soda,  or  the  citrate  of  magnesia ;  but  if  the  dropsical  effu- 
sion be  large,  more  active  l^dragogues  are  required,  viz.,  elaterium,  gam- 
boge, or  the  bitartrate  of  potassa  with  jalap.  The  acrid  or  drastic  cathar- 
tics are  to  be  avoided.  The  hydragogue  may  be  given  in  doses  sufficient 
to  produce  free  purging,  and  repeated  after  intervals  of  two  or  three  days, 
or  it  may  be  continued  in  small  doses  daily,  so  as  to  keep  up  a  moderate 
draining  avay  of  liquid.  Elaterium  is  sometimes  well  borne  in  doses  suf- 
ficient to  produce  a  few  watery  evacuations  daily  for  a  considerable  period. 
When  it  is  important  to  obtain  an  efficient  hydragogue  effect  as  promptly 
as  possible,  the  elaterium  is  invaluable.  It  may  be  prescribed  in  doses 
of  from  f\  to  £  of  a  grain  hourly  until  the  cathartic  operation  begins.  It 
should  then  be  at  once  suspended,  in  order  to  avoid  vomiting.  There  is 
an  unnecessary  apprehension,  in  the  minds  of  many  physicians,  of  dan- 
gerous prostration  from  the  use  of  this  drug.  I  have  been  led  by  a  pretty 
large  experience  to  consider  it  quite  safe,  emploj^ed  in  the  manner  just 
stated.  I  have  repeatedly  seen  a  very  marked  result  from  croton  oil  when 
a  prompt  and  efficient  effect  is  impoi'tant.  This  drug  acts  as  a  hydra- 
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goguc,  hut  it  is  also  drastic  in  its  operation,  and  the  cathartics  which  are 
more  purely  hydragogues  are  to  be  preferred. 

Diuretics  are  less  reliable  than  hydragogue  cathartics.  Frequently  the 
kidneys  will  not  respond  to  them,  but  in  some  cases  these  remedies  act 
efficiently.  Experience  shows  that  they  may  be  tried  without  risk  of 
doing  harm.  Their  effect  upon  the  kidneys  is  not  injurious  ;  indeed,  there 
is  reason  to  believe  that  when  they  produce  diuresis  they  may  do  good  by 
washing  away  accumulated  epithelium  and  morbid  products  which  ob- 
struct the  uriniferous  tubes.  The  bitartrate  of  potassa  in  doses  not  large 
enough  to  purge,  or  the  acetate  of  potassa,  may  be  given  in  conjunction 
with  digitalis,  the  infusion  of  broom,  or  other  vegetable  diuretics.  I  have 
known  the  infusion  of  parsley  root  (Petroselinum)  to  be  remarkably  effec- 
tive as  a  diuretic  remedy.  If  the  state  of  the  stomach  and  bowels  pre- 
clude the  internal  use  of  diuretics,  their  external  application  may  be  tried 
after  the  plan  proposed  by  Christison,  viz.,  an  infusion  of  digitalis  sj  in 
water  5xx,  applied  to  the  abdomen  by  cloths  soaked  in  it,  or  by  the 
spongio-piline.  I  have  known  this  application  to  be  followed  by  copious 
diuresis  and  complete  disappearance  of  general  dropsy.  A  liniment  of 
digitalis,  iodine,  and  squill  rubbed  over  the  abdomen  and  limbs  will,  in 
some  instances,  increase  notably  the  quantity  of  urine.  If  continued, 
however,  it  is  apt  soon  to  excite  soreness  of  the  skin.  As  regards  digi- 
talis, it  may  be  useful,  in  certain  cases,  not  only  as  a  diuretic,  but  by 
limiting  the  production  of  urea.  Experimental  observations  by  Me*ge- 
vaud  and  Rabuteau,  under  the  direction  of  Robin,  of  Paris,  show  a  marked 
diminution  of  urea  in  the  urine  as  an  effect  of  this  drug,  this  effect  being 
greater  in  proportion  to  the  retardation  of  the  circulation  which  the  drug 
occasions.  The  inhalation  of  the  vapor  of  juniper  has  proved  useful  as  a 
diuretic,  in  some  cases  under  my  observation,  when  remedies  were  not 
tolerated  by  the  stomach.  The  vapor  may  be  produced  by  dropping  30 
minims  of  the  oil  on  a  sponge  dipped  in  hot  water  and  squeezed.  The 
inhalation  may  be  repeated  several  times  daily. 

Sudorifics  must  be  relied  upon  if  hydragogue  cathartics  be  not  borne 
and  the  kidneys  do  not  respond  to  diuretics.  The  hot-air  bath — that  is, 
heated  air  introduced  under  the  bedclothes — is  the  most  efficient  mode 
of  producing  diaphoresis.  This  may  be  employed  in  alternation  with  ca- 
thartics or  diuretics.  Patients  often  express  a  sense  of  marked  relief 
after  perspiring  freely  under  the  use  of  the  hot-air  bath,  but  in  some  cases 
it  occasions  a  disagreeable  heating  of  the  surface  without  free  perspira- 
tion, and,  if  carried  too  far  or  repeated  too  often,  it  produces  prostration. 
Experience  in  individual  cases  must  be  the  guide  as  to  its  utility  and  the 
extent  to  which  it  should  be  carried.  The  warm  bath,  perspiration  being 
kept  up  for  some  time  afterward  by  covering  the  patient  with  an  abun- 
dance of  clothing,  may  be  employed  as  a  substitute  for  the  hot-air  bath 
when  the  latter  cannot  be  conveniently  employed,  or  when  its  operation  is 
unsatisfactory. 

In  cases  of  excessive  distension  of  the  integument  of  the  lower  limbs 
and  genitals,  temporary  relief  may  be  obtained  by  making  numerous  mi- 
nute punctures  of  the  skin  with  a  pin,  the  punctures  being  so  superficial 
as  not  to  draw  blood.  The  amount  of  water  which  drains  away  through 
these  imperceptible  punctures  is  surprising.  This  method  is  to  be  pre- 
ferred to  deep  punctures  or  incisions,  which  are  apt  to  lead  to  erysipelas 
and  gangrene. 

Hydragogue  cathartics,  diuretics,  and  sudorifics  are  the  means,  also, 
for  the  elimination  of  urea  in  the  cases  in  which  symptoms  denoting  urne- 
mia  are  present.  If  uraemic  poisoning  be  manifested  by  coma  or  convul- 
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sions,  diuretics  are  too  uncertain  to  be  depended  upon.  Active  hydra- 
gogues  and  the  hot-air  bath  are  indicated.  Impending  death  is  to  be 
warded  off  only  by  the  prompt  and  efficient  action  of  these  measures.  We 
have  no  knowledge  of  remedies  which  will  neutralize  the  toxical  proper- 
ties of  urea  accumulating  in  the  blood.  Elimination,  so  as  to  reduce  the 
quantity  below  the  amount  requisite  to  produce  poisoning  effects,  is  the 
only  resource.  It  is  a  therapeutical  object  to  forestall  the  development 
of  uraemia  sufficient  to  give  rise  to  poisoning  effects  in  the  cases  in  which 
an  examination  of  the  urine  shows  a  notable  deficiency  of  urea,  or  an  ex- 
amination of  the  blood-serum  shows  an  excess  of  this  excrementitious 
principle.  A  moderate  hydragogue  action  may  be  maintained  for  this 
object,  or  the  hot-air  bath  may  be  employed  once  or  twice  daily.  Under 
these  circumstances  diuretics  may  be  adequate,  if  the  kidneys  respond  to 
them.  It  might  be  supposed  that  diuretics  are  objectionable  on  the  score 
of  their  increasing  the  excretion  of  albumen  in  the  urine.  Experience 
shows  that  they  do  not  produce  this  effect ;  although  the  quantity  of  urine 
is  augmented,  the  amount  of  albumen  is  generally  not  greater  than  before, 
and  it  may  even  be  diminished. 

So  far  the  treatment  relates,  not  to  the  disease  itself,  but  to  its  effects. 
There  are  no  special  therapeutical  measures  to  be  employed  for  the  re- 
moval of  the  morbid  conditions  of  the  kidneys.  Certain  remedies  have 
been  supposed  to  have  a  curative  effect,  viz.,  the  tincture  of  ca'ntharides, 
nitric  acid,  and  preparations  of  mercury.  Experience  has  failed  to  estab- 
lish the  efficacy  of  these  or  other  remedies  addressed  directly  to  the  kid- 
neys. Much,  however,  may  often  be  done  by  judicious  management  toward 
arresting  the  progress  of  the  disease,  prolonging  life,  and,  if  recovery  do 
not  take  place,  securing  comfortable  health  for  an  indefinite  period.  Tonic 
remedies  are  indicated.  The  preparations  of  quinia  and  iron  are  the  most 
efficient.  Here,  as  in  other  affections  in  the  treatment  of  which  the  long- 
continued  use  of  tonics  is  important,  a  change  of  remedies  from  time  to 
time  is  advisable. 

Hygienic  measures  are  of  the  first  importance.  Alimentation  as  abun- 
dant and  nutritious  as  the  powers  of  digestion  will  admit  of,  clothing  to 
secure  uniform  warmth  and  activity  of  the  functions  of  the  skin,  and  such 
an  amount  of  oiit-door  life  as  the  strength  of  the  patient  will  bear,  consti- 
tute the  hygienic  management.  Abeille  states  that  hydropathic  measures 
have  been  found  useful  in  France.  Travelling,  especially  a  long  sea-voy- 
age, has  been  found  highly  useful.  Some  striking  illustrations  of  the 
efficacy  of  the  latter  are  cited  in  Johnson's  treatise.  The  fact  that  renal 
disease  appears  to  be  much  less  frequent  in  tropical,  and,  also,  in  cold 
climates,  suggests  the  inquiry,  whether  it  may  not  be  advantageous  for 
patients  to  exchange  for  these  climates  one  which  is  unfavorable  from 
variability  and  humidity.  It  is  hardly  necessary  to  add  that  all  causes 
of  debility  or  disorder  are,  as  far  as  possible,  to  bel  removed.  Overtask- 
ing of  body  or  mind,  exposure  to  vicissitudes  of  weather,  the  use  of  alco- 
holic stimulants,  save  as  a  means  of  aiding  appetite  and  digestion,  and 
taken  for  these  objects,  if  at  all,  very  sparingly,  venereal  indulgences, 
and  dietetic  imprudences,  are  to  be  interdicted. 

Symptoms,  other  than  those  already  referred  to,  in  certain  cases,  call 
for  treatment.  Cephalalgia  and  neuralgic  pains  in  different  situations  call 
for  palliative  measures.  With  regard  to  the  use  of  opium  to  relieve  pain, 
or  procure  rest,  some  writers  have  inculcated  the  importance  of  great  cir- 
cumspection, under  the  belief  that,  even  in  moderate  doses,  it  is  liable  to 
produce  undue,  and  even  fatal,  narcotism,  if  the  blood  be  surcharged  with 
urea.  Apprehensions  on  this  score  have  been  greatly  exaggerated,  if, 
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indeed,  there  be  any  foundation  for  them.  I  have  known  opium  to  be 
taken,  habitually,  in  large  doses,  for  several  months,  by  a  patient  who 
suffered  much  from  vomiting  and  diarrhoea,  the  urine  being  loaded  with 
albumen,  and  the  dropsy  very  great,  and,  so  far  from  its  being  injurious, 
life  was  apparently  prolonged  by  its  use.  At  Bellevue  Hospital  opium 
has  been  given  largely,  and  chiefly  relied  upon,  in  the  treatment  of  uraemic 
convulsions,  by  my  associate,  Prof.  Alfred  L.  Loomis,  who  has  been  led 
by  his  experience  to  consider  this  plan  of  treatment  eminently  successful. 
There  is  reason  to  believe  that,  so  far  from  opium  having  a  poisonous 
action,  it  renders  the  nervous  system  more  tolerant  of  the  uraemic  poison. 

Vomiting  and  purging,  if  excessive,  claim  interference,  but  it  is  to  be 
recollected  that  generally  these  symptoms  denote  the  vicarious  elimina- 
tion of  urea  through  the  alimentary  canal.  It  would  be  injudicious  to 
attempt  to  arrest  the  eliminatory  process  in  this  direction,  but,  as  exces- 
sive vomiting  and  purging  preclude  adequate  alimentation,  palliative 
measures  are  to  be  employed.  Relief  may  be  procured  indirectly  by 
favoring  elimination  through  the  cutaneous  surface  by  means  of  the  hot- 
air  bath.  Direct  palliation  may  be  obtained  by  pieces  of  ice  taken  into 
the  stomach,  by  rubefacieuts  or  dry  cups  applied  to  the  abdomen,  and  by 
the  internal  use  of  hydrocyanic  acid,  creasote,  the  oxalate  of  cerium,  and 
the  preparations  of  bismuth.  The  latter  are  often  highly  useful.  The 
dilute  sulphuric  or  the  hydrochloric  acid,  given  with  a  view  to  neutralize 
the  ammonia,  is  recommended  by  Dr.  George  Johnson.  Dr.  Johnson  also 
advises  copious  libations  of  warm  water,  in  order  to  facilitate  vomiting, 
and  thus  remove  the  ammonia  from  the  stomach. 

Astringent  remedies  have  been  advised  with  a  view  to  restrain  the 
excretion  of  albumen  in  cases  in  which  the  urine  is  highly  albuminous. 
Gallic  acid,  the  acetate  of  lead,  and  the  astringent  preparations  of  iron, 
have  been  used  for  this  purpose.  I  have  repeatedly  made  trial  of  gallic 
acid  for  the  end  just  stated,  but  with  little  or  no  effect.  Dr.  Horatio  C. 
Wood  has  found  the  albumen  to  diminish  in  a  marked  degree  under  the 
use  of  this  remedy  given  to  the  extent  of  forty-five  grains  daily.  Tannic 
acid  produces  no  effect  in  that  way,  and,  as  shown  by  Dr.  Wood,  it  is 
objectionable  on  account  of  its  coagulating  albumen.' 

Dr.  Arthur  Scott  Donkin  claims  that  the  skim-milk  treatment  effects 
a  cure  in  cases  of  the  large  white  kidney,  and  that  marked  benefit  is  de- 
rived from  it  in  the  other  forms.  He  has  found  it  to  occasion  abundant 
diuresis,  carrying  off  the  dropsy  within  three  weeks,  and  the  albumen  in 
the  urine  subsequently  disappearing.  The  cases,  however,  which  he  ad- 
duces are  too  few  to  justify  his  encomiums  on  this  treatment,  but  it  should 
be  tried  until  its  merits  are  determined  by  a  sufficiently  large  number  of 
clinical  facts.  The  loss  of  the  albumen  in  the  blood,  from  its  elimination 
by  the  kidney,  has  suggested,  as  an  important  indication,  the  endeavor  to 
make  up  this  loss  by  a  highly  albuminous  diet ;  and  the  evidence  of  expe- 
rience has  been  cited  in  behalf  of  the  usefulness  of  this  measure  of  treat- 
ment.2 

The  treatment  of  complications,  such  as  serous  inflammations,  or  of 
affections  which  may  be  accidentally  associated  with  chronic  Bright's  clis- 
c.;i-r,  is  to  be  modified  by  the  coexistence  of  the  latter.  Active  measures, 
which,  under  other  circumstances,  might  be  admissible,  are  contra-indi- 
cated. General  or  local  bloodletting,  mercury,  and  other  depressing  mea- 

1  Philadelphia  Mod.  Times,  February  1,  1871. 

8  Vide  article  "On  Albuminuna  ami  its  Ferro-Albuminons  Treatment,"  by  Dr. 
David  Nelson,  New  Sydeuham  Society  Year-Book  of  Medicine  and  Surgery  for 
1860. 
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sures,  as  a  rule,  are  injudicious.     If  there  be  exceptions  to  this  rule,  they 
are  of  rare  occurrence. 

In  conclusion,  the  management,  as  has  been  seen,  does  not  embrace 
special  medication,  but,  in  addition  to  remedies  for  particular  sj^mptoms 
or  effects,  and  the  treatment  of  consecutive  affections,  it  consists,  in  a 
great  measure,  in  the  removal  of  all  morbific  causes  and  in  hygienic  regu- 
lations. The  object  is  not  to  effect  recovery  from  damage  that  has  been 
done,  but  to  prevent  further  injury  of  the  diseased  organs,  recollecting 
that  the  existence  of  a  certain  amount  of  disease  is  not  incompatible  with 
the  continuance  of  life  and  comfortable  health  for  many  years.  The  ad- 
vantage of  an  early  diagnosis  is  very  great  in  this  disease.  The  same 
consideration  is  applicable  here  as  in  cases  of  pulmonary  tuberculosis, 
viz.,  inasmuch  as  the  object  to  be  hoped  for  is  an  arrest  of  the  progress 
of  the  disease,  the  earlier  its  existence  is  ascertained  the  less  will  be  the 
amount  of  damage  before  the  disease  is  stayed. 


CHAPTER    III. 

Simple  Renal  Cysts.  Hydatids  in  the  Kidney.  Eenal  Tuberculosis.  Carcinoma  of  the  Kid- 
neys. Movable  Kidney.  Hsematuria.  Diabetes  Mellitus— Anatomical  Characters— Clinical 
History— Pathological  Character— Causation— Diagnosis— Prognosis— Treatment. 

THE  kidneys  are  sometimes  the  seat  of  affections  involving  structural 
changes  other  than  those  already  considered.  Carcinoma  and  the 
tuberculous  affection  occasionally  occur  in  these  organs.  Hydatids  and 
simple  cysts  are  additional  affections  in  this  category.  Their  interest  for 
the  pathological  anatomist  is  greater  than  their  practical  importance  to 
the  physician,  inasmuch  as  it  is  often  difficult  or  impossible  to  determine 
the  fact  of  their  existence  clinically.  On  this  account  they  claim,  in  this 
work,  only  a  passing  notice.  Having  noticed  these  affections,  the  re- 
mainder of  this  chapter  will  be  devoted  to  the  consideration  of  diabetes 
mellitus. 

Eenal  Cysts. 

Cysts  discoverable  with  the  aid  of  the  microscope,  or  microscopical 
cysts,  are  frequently  found  in  chronic  Bright's  disease,  occurring  chiefly 
in  the  contracted  kidney.  Cysts  apparent  to  the  naked  eye  are  not  in- 
frequent, varying  in  size  from  that  of  a  pin's  head  to  an  almond  or  even 
larger.  The  "manner  in  which  they  are  produced  has  excited  considerable 
discussion.  The  most  rational  theory  is  that  which  attributes  them  to 
dilatation  of  portions  of  the  renal  tubes.  Either  with  or  without  the 
morbid  conditions  which  belong  to  Bright's  disease,  cysts  are  sometimes 
produced  in  sufficient  number  and  size  to  involve  considerable,  and  even 
total,  destruction  of  the  renal  parenchyma.  The  volume  of  the  kidney  is, 
in  some  cases,  greatly  increased.  A  cyst  may  project  from  the  kidney 
and  form  a  tumor  considerably  larger 'than  the  kidney.  There  may  be 
a  single  cyst  of  greater  or  less  size,  or  numerous  cysts.  One  kidney  or 
both  kidneys  may  be  affected,  oftener  the  latter.  'The  cysts  contain  a 
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liquid  which  may  be  limpid  and  colorless,  of  a  citron  color,  or  sometimes 
quite  dark.  Occasionally  the  contents  are  thick,  and  sometimes  nearly 
or  quite  solid.  They  sometimes  contain  crystals  of  cholesterin,  and  I 
have  seen  a  tumor  of  the  size  of  an  English  walnut  projecting  from  the 
kidney,  which  contained  a  solid  mass  of  pure  cholesterin.  The  liquid 
contents  of  renal  C37sts  rarely  contain  the  constituents  of  the  urine. 

The  symptoms  may  point  to  the  existence  of  renal  disease  if  the  cysts 
be  sufficiently  numerous  or  large  to  occasion  considerable  interference 
with  the  circulation  in  the  kidneys,  or  with  their  secretory  function.  The 
urine  may  be  scanty  or  abundant ;  it  will  be  likely  to  contain  albumen, 
and  will  be  more  or  less  deficient  in  urea  and  the  other  solid  constituents. 
General  dropsy  may  occur  and  the  effects  of  uraemia.  Under  these  cir- 
cumstances, the  disease  will  be  considered  as  Bright's  disease  prior  to  the 
autopsy.  1  have  met  with  a  case  in  which  death  from  sudden  ursemie 
coma  was  attributable  to  extensive  cystic  destruction  of  the  kidneys. 

Renal  cysts  are  often  discovered  in  the  dead-house,  when  there  had 
been  no  symptoms  during  life  pointing  to  disease  of  the  kidneys.  If  the 
cysts  be  not  large  nor  numerous  enough  to  involve  considerable  des- 
truction of  the  renal  parenchyma,  and  Bright's  disease  be  not  associated, 
they  may  not  have  occasioned  any  appreciable  inconvenience. 

Were  their  existence  discoverable  during  life,  the  indications  for  treat- 
ment would  relate  to  the  symptoms  and  effects. 

Hydatids  in  the   Kidney. 

Hydatids  in  the  kidney  are,  in  all  respects,  similar  to  those  in  other 
organs,  for  example  the  liver,  and  a  description  of  them  need  not  be  here 
repeated.  Their  occurrence  in  the  kidney  is  extremely  rare.  They  occur 
in  only  one  kidney,  as  a  rule  to  which  there  are  very  few,  if  any,  excep- 
tions. They  do  not,  therefore,  diminish  the  excretion  of  urine  sufficiently 
to  occasion  uremia.  If  they  interfere  with  the  secretory  functions  of  the 
kidney,  the  augmented  functional  activity  of  its  fellow  makes  up  for  the 
deficiency.  So  long  as  the  hydatids  remain  intact  within  the  renal  paren- 
chyma they  give  rise  to  no  well-marked  symptoms,  and  they  may  remain 
for  an  indefinite  period  completely  latent.  They  are  found  after  death 
when  no  renal  trouble  has  been  manifested  during  life.  They  sometimes 
attain  to  a  sufficient  size  to  form  a  tumor  perceptible  by  palpation.  The 
symptoms  to  which  they  give  rise  depend  on  inflammation,  ulceration,  and 
the  discharge  of  the  hydatids  in  different  directions. 

If  the  hydatid  cysts  open  into  the  pelvis  of  the  kidney,  the  hydatids 
pass  through  the  ureter  into  the  bladder,  and  are  discharged  with  the  urine. 
In  their  passage  along  the  ureter  they  may  give  rise  to  the  same  train  of 
symptoms  as  the  passage  of  a  renal  calculus,  in  other  words,  to  nephritic 
colic.  Owing  to  their  elasticity,  hydatids  of  considerable  size  may  pass 
into  the  bladder  and  through  the  ureter  without  great  difficulty,  and 
without  much  pain.  Cases  have  been  reported  in  which  they  were  dis- 
charged in  great  numbers.  Their  passage  may  be  accompanied  with 
haematuria  and  pyuria.  The  latter  is  due  to  suppuration  of  the  hydatid 
cyst. 

The  hydatid  cyst  sometimes  develops  in  a  direction  toward  the  surface 
of  the  kidneys,  and  opens  into  the  post-renal  areolar  tissue.  Suppuration 
takes  place  and  an  abscess  forms  in  the  lumbar  region,  which,  when 
opened  or  allowed  to  open  spontaneously,  gives  exit  to  hydatids  together 
with  pus  in  greater  or  less  quantity.  Hydatid  cysts  in  the  kidneys  have 
been  known  to  open  into  the  peritoneal  cavity,  the  stomach,  intestinal 
53 
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canal,  and  even  into  the  lungs,  the  hydatids,  in  the  latter  case,  being  ex- 
pectorated. And,  again,  hydatids  here,  as  in  other  situations,  sometimes 
die,  the  cyst  contracts  and  becomes  obliterated,  or  contains  a  certain 
amount  of  calcareous  matter,  a  spontaneous  cure  in  this  way  taking  place. 
The  diagnosis  of  this  affection  cannot  be  made  prior  to  the  discharge 
of  the  hydatids  in  some  one  of  the  directions  just  stated.  The  prognosis, 
in  cases  in  which  the  hydatids  are  discharged  through  the  renal  passages, 
or  in  the  lumbar  region,  is  not  very  unfavorable.  The  treatment  does 
not  embrace  any  special  therapeutical  measures,  but  is  to  be  governed  by 
the  symptoms  and  circumstances  proper  to  individual  cases. 

Renal  Tuberculosis. 

A  tuberculous  affection  of  the  kidneys  is  always  secondary  to  pulmo- 
nary tuberculosis.  It  is  rare  for  secondary  tuberculosis  to  occur  in  this 
situation,  but  specimens  of  extensive  tuberculous  disease  are  occasionally 
met  with.  I  have  seen  both  kidneys  crammed  with  yellow  tubercle 
which  was  present  in  abundance  within  the  pelvic  cavity  as  well  as  within 
the  renal  parenchyma.  In  this  case  the  vesiculae  seminales  were  also 
filled  with  tuberculous  matter.  In  another  specimen  the  kidneys  con- 
tained numerous  tuberculous  cavities,  the  patient  dying  of  perforation  of 
lung  incident  to  pulmonary  tuberculosis. 

The  diagnosis  can  hardly  be  made  with  any  degree  of  positiveness,  and 
the  therapeutical  measures,  were  the  existence  of  tubercle  in  these  organs 
determinable,  would  be  those  indicated  by  the  tuberculous  affection  of  the 
lungs. 

Carcinoma  of  the  Kidneys. 

Cancer  is  rarely  seated  in  the  kidneys,  save  when  it  extends  to  these 
organs  from  an  adjoining  situation.  In  the  cases  in  which  the  affection 
occurs  in  these  organs,  the  form  of  cancer  is  usually  the  encephaloid.  The 
cancerous  growth  may  be  presented  in  one  or  njj>re  masses  of  variable  size, 
situated  in  the  cortical  portion,  without  much  enlargement  of  the  organ  ; 
or  the  kidney  may  be  greatly  enlarged  so  as  to  form  a  tumor  discoverable 
by  the  touch.  Encephaloid  cancer  in  the  kidney  is  comparatively  fre- 
quent in  children.  Dr.  C.  Hilton  Fagge  has  reported  a  case,  the  patient 
being  four  and  a  half  years  old,  in  which  the  affected  kidney  weighed  4^ 
Ibs.  A  kidney,  in  the  case  of  a  child  eleven  months  old,  weighing  5^  Ibs., 
was  presented  to  me  by  my  colleague  Prof.  Mott. 

Hsematuria,  the  source  of  the  blood  being  evidently  the  kidney,  with  or 
without  preceding  and  accompanying  pains  in  the  renal  region,  calculous 
pyelitis  being  excluded,  and  a  tumor  in  the  abdomen  near  the  site  of  the 
kidney  being  felt,  which  is  not  movable,  not  lowered  by  the  descent  of 
the  diaphragm,  and  not  fluctuating,  render  the  diagnosis  quite  certain. 
The  diagnosis,  under  these  circumstances,  is  positive  if  cancer  exist  in 
some  other  situation. 

Palliative  measures  of  treatment  only  are  indicated. 

Movable  Kidney. 

One  of  the  kidneys  is  sometimes  loosened  so  as  to  form  a  movable  tumor 
which  may  be  felt  through  the  abdominal  walls.  This  is  to  be  recollected 
in  determining  the  nature  of  obscure  tumors  within  the  abdomen.  The 
right  kidney  oftener  than  the  left  is  movable ;  it  occurs  in  females  oftener 
than  in  males.  Of  35  cases  analyzed  by  Fritz  and  Becquet,  in  30  the  pa- 
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tients  were  females.1  In  the  vast  majority  of  cases  the  age  is  between  18 
and  45  years.  The  movableness  is  attributable  to  violence,  to  increased 
weight  of  the  organ  from  disease,  to  relaxation  of  the  abdominal  walls 
from  pregnancies,  and  to  the  use  of  corsets ;  these  causes  may  act  singly 
or  in  combination. 

A  movable  kidney  occasions  pain  in  the  lumbar  region,  especially  after 
muscular  exertion,  and  a  sense  of  uneasiness  in  the  abdomen.  The  latter 
is  probably  due  to  twisting  of  the  ureter  and  retention  of  urine  in  the 
pelvis  of  the  organ  from  the  temporary  obstruction  thereby  occasioned. 

The  diagnosis  must  rest  on  the  situation  of  the  tumor,  a  correspond- 
ence with  the  kidney  in  its  size  and  form,  together  with  a  tympanitic  reso- 
nance on  percussion,  showing  the  presence  of  intestine  posteriorly  in  the 
site  of  the  kidney. 

Mechanical  compression  of  the  abdomen  by  means  of  a  bandage,  belt, 
or  abdominal  supporter,  obviates,  in  a  measure,  the  inconvenience  attend- 
ing this  anomaly. 

Haematuria. 

Haematuria,  or  bloody  urine,  occurs  in  various  diseases,  as  well  as  after 
wounds  and  other  injuries  of  the  different  parts  composing  the  urinary 
apparatus.  The  hemorrhage  may  take  place  from  the  kidneys,  the  uterus, 
the  bladder,  or  the  urethra.  When  it  takes  place  from  the  bladder  or 
urethra,  whether  it  be  traumatic  or  symptomatic  of  disease,  it  comes 
within  the  province  of  surgery ;  but  the  means  of  determining  that  the 
hemorrhage  is  either  cystic  or  urethral  are  of  importance  to  the  physician 
as  aiding  him,  by  exclusion,  to  decide  either  that  the  hoematuria  is  renal, 
or  that  the  blood  comes  from  the  ureter.  Urethral  hemorrhage  is  easily 
discriminated.  The  blood  escapes  without  any  effort  of  micturition,  and 
hfematuria  exists  only  in  so  far  as  blood  remaining  in  the  urethra  is  washed 
away  with  the  flow  of  urine.  Moreover,  the  seat  of  the  disease  or  injury 
may  be  ascertained  by  surgical  exploration.  Cystic  hemorrhage  is  dis- 
criminated by  attention  to  the  following  points :  The  passage  of  pure 
blood,  with  acts  of  micturition,  after  the  discharge  of  urine,  obstruction 
to  the  free  escape  of  urine  from  the  presence  of  coagula  within  the  bladder, 
the  existence  of  calculus  as  determined  by  surgical  exploration,  the  symp- 
toms of  either  cystitis,  liberation,  or  malignant  disease  of  the  bladder,  and 
finally,  the  fact  of  the  bladder  having  been  the  seat  of  a  wound  or  injury. 

Cystic  hemorrhage  is  of  frequent  occurrence  in  certain  towns  at  the 
Cape  of  Good  Hope  and  on  the  borders  of  the  Nile  in  Egypt.  The  name 
endemic  hsematuria  has  been  applied  to  it  in  these  situations.  The  re- 
searches of  Dr.  John  Harley  render  probable  the  dependence  of  the  hemor- 
rhage in  the  cases  of  so-called  endemic  hfematuria  or  an  entozootic  disease 
of  the  bladder.  Examining  the  urine  in  a  number  of  cases  occurring  at 
the  Cape  of  Good  Hope,  Dr.  Harley  found  invariably  the  eggs  of  an  ento- 
zoon,  and  in  some  samples  examined  ciliated  animalculae  were  discovered, 
belonging  to  the  family  Di*tomum,  of  the  class  Frematodia*  The  larva- 
of  this  parasite  are  contained  in  the  river-water  drank  by  the  inhabitants 
of  the  places  in  which  the  disease  prevails.  This  parasite  has  been  found 
in  other  organs  than  the  urinary  bladder,  namely,  in  the  portal  vein  by 

1  Archives  de  Medecine,  Janvier,  1865. 

*  Vide  London  Medical  Times  and  Gazette,  February  6,  1864  ;  also,  the  Ameri- 
can Journal  of  Medical  Sciences,  April,  1804.  Vide  second  article  by  Harley  in 
Trans.  Royal  Med.  and  Chirunr.  Society  of  London,  vol.  lii.,  1869;  do.  third  com- 
munication in  do.  1871,  and  in  London  Lancet,  Dec.  3,  1870. 
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Bilhar,  of  Cairo,  and  in  the  veins  of  the  mesentery  and  pelvis  of  the  kid- 
ney by  Griesinger,  lleinhart,  and  Lantner.1 

Excluding  the  urethra  and  the  bladder  as  the  source  of  the  hemorrhage 
in  cases  of  haematuria,  it  remains  to  be  determined  whether  the  blood 
comes  from  the  ureter  or  from  the  kidney.  Hemorrhage  from  the  ureter 
generally  involves  the  presence  of  a  calculus  in  this  situation.  If,  there- 
fore, symptoms  denoting  this  causation  be  wanting,  and  the  hemorrhage 
be  not  cystic  or  urethral,  in  all  probability  the  source  of  the  hemorrhage  is 
renal.  In  most  of  the  cases  of  haematuria  in  which  the  bloody  urine  de- 
notes a  medical,  as  distinguished  from  a  surgical,  affection,  the  source  of 
the  hemorrhage  is  the  kidney.  In  certain  cases,  however,  the  hemorrhage 
is  both  renal  and  cystic.  In  tracing  blood  in  the  urine  to  the  kidney, 
aside  from  the  exclusion  of  the  urethra,  bladder,  and  ureter  as  sources  of 
the  hemorrhage,  changes  in  the  urine,  in  addition  to  those  dependent  on 
the  presence  of  blood,. and  also  other  symptoms  of  renal  disease,  are,  of 
course,  to  be  taken  into  account.  The  microscope  is  sometimes  essential 
in  determining  the  presence  of  blood  in  the  urine.  Purpurine  may  give 
to  the  urine  a  color  resembling  that  caused  by  blood.  Various  articles 
ingested  give  rise  to  an  appearance  of  bloody  urine,  namety,  the  prickly 
pear,  beet-root,  madder,  logwood,  etc.  On  the  other  hand,  blood  may  be 
present  in  so  small  an  amount  as  not  to  produce  a  bloody  appearance  to 
the  naked  eye,  when  the  microscope  shows  blood-corpuscles  in  the  sedi- 
ment. The  presence  of  blood-casts  in  the  sediment  of  the  urine  is  proof 
that  the  hemorrhage  is  renal ;  so,  also,  the  presence  of  fibrinoxis  casts  of 
the  ureter,  the  latter  being  large  enough  to  be  seen  with  the  naked  eye. 
The  action  of  the  urine  upon  the  blood  occasions  a  smoky  or  sooty  appear- 
ance of  the  urine  in  certain  cases. 

Renal  hemorrhage  is  generally  to  be  regarded  merely  in  the  light  of  a 
symptom.  As  such,  it  enters  into  the  clinical  history  of  acute  albumi- 
nuria  or  tubular  nephritis.  Hsematuria  from  either  renal  or  cystic  hemor- 
rhage, or  both,  is  a  symptom  of  diseases  which  are  characterized  by 
hemorrhage  from  different  mucous  surfaces.  Thus  it  is  sj'mptomatic  of 
scorbutus,  purpura  hemorrhagica,  and  yellow  fever.  By  several  writers, 
however,  it  is  considered  as  occurring  under  circumstances  which  warrant 
its  being  recognized  as  an  individual  affection,  which  has  been  named 
intermittent  or  paroxysmal  hsematuria.  An  account  of  the  affection  so 
called,  based  on  an  analysis  of  seven  cases  observed  by  himself,  has  been 
published  by  Dr.  Edward  Headlam  Greenhow.2  The  data  for  the  de- 
scription which  follows  are  derived  from  Dr.  Greenhow's  paper. 

The  affection  in  all  cases  was  uniform  as  regards  the  symptoms  and 
course;  and  in  all,  the  existing  cause  appeared  to  be  the  same,  namely, 
exposure  to  cold  or  wet.  As  the  names  of  the  affection  imply,  the  affec- 
tion is  characterized  by  paroxysms.  These  commence  with  coldness  of 
the  extremities,  followed  by  a  chill,  which  is  sometimes  accompanied  by 
rigors.  During  the  chill  the  patient  complains  of  a  feeling  of  weight  and 
pain  in  the  loins,  with  weakness  and  stiffness  in  the  lower  limbs.  Gene- 
rally, but  not  invariably,  the  chill  is  followed  by  imperfectly  marked 
febrile  movement.  "  From  half  an  hour  to  two  hours  after  the  chilliness 
or  rigors,  the  patient  has  never  failed  to  pass  the  first  dark-colored  urine, 
which  has  always  been  highly  albuminous,  and  has  contained  numerous 
crystals  of  oxalate  of  lime,  with  more  or  lees  of  brownish  or  yellowish- 
red  amorphous  granular  matter,  and  a  few  hyaline  casts,  but  only  occa- 

1   Vide,  Aitken's  Science  and  Practice  of  Medicine. 
*  Vide  Edinburgh  Medical  Journal,  May,  1868. 
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sionally  some  stray  blood-corpuscles.  At  each  succeeding  micturition 
after  the  chilliness,  the  urine  has  invariably  shown  more  or  less  diminu- 
tion of  color,  of  albumen,  of  oxalate  of  lime,  and  of  its  other  abnormal 
constituents,  resuming  its  natural  character  arid  appearance  by  the  second 
or  third  micturition,  after  slight  attacks,  and  usually  by  the  fourth  or 
fifth  after  severer  paroxysms.  By  the  second  day  after  an  attack,  the 
patients,  as  a  rule,  have  regained  their  ordinary  degree  of  health  and 
strength,  and  have  continued  well  until  some  fresh  exposure  has  brought 
on  a  new  attack  of  their  complaint.  To  this  summary  I  may  add,  that, 
so  far  as  my  observation  extends,  all  the  patients  suffering  from  this  dis- 
ease have  had  the  same  pale,  sallow,  cachectic  aspect,  two  of  them  having 
been  distinctly  jaundiced,  and  the  others  having  had  at  times  an  icteroid 
tint  of  skin." 

The  evidence  of  hsematuria  in  this  affection  is  chiefly  the  presence  in 
the  urine  of.  the  brownish  or  yellowish-red  amorphous  granular  matter, 
which  is  supposed  to  consist  of  disintegrated  blood-corpuscles  ;  the  latter 
are  not  uniformly  found,  and  when  present  they  are  not  numerous.  The 
short  duration  of  the  affection  shows  the  absence  of  inflammation  or  any 
important  lesion  of  the  kidneys.  It  is  evidently  a  constitutional  affec- 
tion of  which  the  haematuria  is  a  local  expression. 

From  its  paroxysmal  character,  and  its  occurrence  sometimes  in  mala- 
rious districts,  it  has  been  supposed  to  be  a  variety  of  ague.  Of  the 
cases  observed  by  Greenhow,  not  one  had  ever  had  intermittent  fever ; 
and  it  occurs  among  those  who  have  never  been  exposed  to  malarious  in- 
fluence. Occurring,  however,  in  malarious  districts,  it  may  be  associated 
with  intermittent  fever. 

The  treatment  consists  of  measures  to  restore  warmth  during  the  chill, 
and,  afterward,  of  quinia  and  chalybeate  tonics.  Remedies  with  a  view 
to  the  arrest  of  the  renal  hemorrhage  do  not  seem  to  be  required.  After 
an  attack,  exposure  to  cold  and  wet  should  be  avoided,  in  order  to  pre- 
vent a  recurrence  of  the  affection. 

Intermittent  or  paroxysmal  liaematuria  is  exceedingly  rare.  The  seven 
cases  reported  by  Greenhow  came  under  his  observation  during  a  period 
of  ten  years ;  and  he  states  that  in  English  medical  records  he  was  able 
to  find  only  ten  or  eleven  cases.  Cases  have  been  of  not  infrequent 
occurrence  during  certain  seasons  in  different  situations  in  the  Southern 
States,  as  I  have  learned  in  personal  intercourse  with  medical  practi- 
tioners at  the  South.  From  its  apparent  connection  with  intermittent 
fever,  it  has  been  called  "miasmatic  hoematuria."  The  medical  litera- 
ture of  our  country  is  deficient  as  regards  clinical  facts  relating  to  this 
affection,  or,  perhaps,  more  properly,  this  symptom  of  disease. 

Diabetes  Insipidus.    Polynria. 

The  term  diabetes  signifies  simply  increased  flow  of  urine,  or  diuresis. 
The  term  is  applied  to  two  affections  which  differ  essentially  each  from 
the  other.  In  one  of  these  affections  notable  diuresis  exists,  a  given 
quantity  of  the  urine  containing  a  small  proportion  of  solid  constituents  ; 
that  is,  the  specific  gravity  is  low,  being  sometimes  but  little  above  that 
of  spring-water.  The  morbid  abundance  of  urine  in  this  affection  is  due 
to  an  excessive  elimimination  of  water  by  the  kidneys.  In  this  a  flection 
thirst  is  excessive,  the  quantity  of  fluids  drank  being  in  proportion  to 
the  abundance  of  the  urine  ;  so  that  the  affection  is  also  called  polydipsia, 
and  has  been  already  noticed  under  that  head.1  Considered  as  a  urinary 

1  Vide  page  415. 
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affection,  it  is  called  diabetes  insipidus,  or  polyuria,  the  latter  being  the 
better  name.  The  other  affection  to  which  the  term  diabetes  is  applied 
is  characterized  by  the  presence  of  sugar  in  the  urine.  This  affection 
will  be  presently  considered. 

Diabetes  insipidus,  or  polyuria,  occurs  in  various  pathological  connec- 
tions. Of  72  cases  analyzed  by  Roberts,  in  6  the  affection  followed  an  in- 
jury of  the  head  by  a  blow  or  fall,  and  in  5  cases  it  was  connected  with 
cerebral  diseases.1  In  the  remaining  cases  the  affection  was  attributed  to 
various  causes,  viz.,  intemperance,  exposure  to  cold,  and  to  the  sun's  rays, 
etc.  All  ages  are  represented  in  the  cases  analyzed  by  Roberts,  in  seven 
cases  the  patients  being  infants,  and  in  four  cases  the  ages  being  between 
50  and  70  years.  In  six  of  these  cases  only  was  the  condition  of  the 
kindeys  ascertained  post-mortem.  Of  these  six  cases,  in  three  the  kid- 
neys were  atrophied  and  degenerated  ;  in  one  case  the  granular  tissue  of 
the  organs  was  entirely  wanting ;  in  one  case  multiple  abscesses  were 
found  in  the  kidneys,  and  in  the  remaining  case  the  organs  were  simply 
hyperaemic  and  somewhat  enlarged. 

In  a  case  which  came  under  my  observation  in  Bellevue  Hospital, 
November,  1864,  the  kidneys,  as  in  one  of  the  fatal  cases  collected  by 
Roberts,  presented  almost  entire  destruction  of  the  secreting  substance, 
having  the  appearance  of  empty  sacs.  Both  ureters  were  much  dilated, 
and  the  walls  of  the  bladder  were  greatly  hypertrophied.  The  patient,  a 
tinsmith,  aged  42  years,  entered  the  hospital  seventeen  days  before  his 
death,  and  stated  that  diuresis  and  excessive  thirst  had  existed  for  two 
years,  but  that  he  had  kept  at  his  work  until  about  three  weeks  prior  to 
his  admission.  The  urine  was  considerably,  but  not  exceedingly,  abund- 
ant ;  the  sp.  gr.  was  1008,  and  it  was  free  from  albumen  and  sugar.  He  was 
pale  and  moderately  emaciated  ;  the  appetite  was  good ;  the  bowels  were 
constipated,  and  he  complained  only  of  debility.  On  the  fourteenth  day 
after  his  admission  he  took  to  the  bed,  and  was  somnolent.  On  the  next 
day  he  became  nearly  comatose,  and  he  had  epileptiform  convulsions. 
He  became  completely  comatose  and  died  on  the  following  day.  The 
brain,  lungs,  and  heart,  on  autopsical  examination,  presented  no  evidence 
of  disease.  This  case  has  been  already  referred  to  in  connection  with 
hydronephrosis. 

In  the  cases  in  which  polyuria  is  associated  with  lesions  of  the  kidneys, 
it  is  a  question  whether  the  diuresis  be  the  cause  or  an  effect  of  the  lesions. 
Roberts  is  of  the  opinion  that  the  lesions  are  produced  by  the  long-con- 
tinued diuresis.  That  the  diuresis  is  an  effect  of  the  lesions  in  these 
cases,  is  perhaps  equally,  if  not  more,  probable.  The  affection,  however, 
is  associated  W'ith  serious  lesions  of  the  kidneys  in  only  a  certain  propor- 
tion of  cases,  and  it  is  probable  that  in  many,  if  not  in  most,  cases  the 
kidneys  are  not  diseased.  In  a  certain  proportion  of  cases  the  affection 
is  to  be  considered  as  polydipsia  rather  than  polyuria ;  that  is,  the  diuresis 
occurs  in  consequence  of  the  excessive  ingestion  of  fluids.  That  this  is 
not  true  of  all  cases  is  shown  by  the  continuance  of  the  diuresis  notwith- 
standing abstinence  from  fluids  is  enforced. 

Of  the  72  cases  analyzed  by  Roberts,  sixteen  ended  in  complete  re- 
coveiy ;  thirteen  ended  fatally,  and  the  remaining  forty-three  cases  were 
in  progress  when  reported,  considerable  amelioration  having  taken  place 
in  several  of  them.  Inasmuch  as  in  all  the  fatal  cases  in  which  post-mor- 
tem examinations  were  made  renal  lesions  were  found,  it  is  fair  to  infer, 
from  the  fatal  result,  disease  of  the  kidneys.  The  symptoms  preceding 

1  Practical  Treatise  on  Urinary  aud  Renal  Diseases. 


SACCHARINE    DIABETES.  839 

death  in  several  of  the  cases  denoted  uraemia,  as  in  the  case  occurring 
niiilrr  inv  observation  ;  the  duration  of  the  affection  in  the  fatal  cases  col- 
lected by  Huberts  varied  from  seven  weeks  to  twenty  years.  In  the  cases 
in  whicli  the  affection  appeared  to  be  congenital,  it  had  existed  in  fifty- 
nine,  and  in  the  other  fifty,  years  at  the  date  of  record. 

A  point  of  practical  importance  relating  to  polyuria  is  the  discrimina- 
tion of  this  affection  from  diabetes  mellitus,  or  saccharine  diabetes. 
The  differential  characters  which  belong  to  the  former  are  the  low  specific 
gravity  and  the  absence  of  sugar  in  the  urine,  as  determined  by  resorting 
to  the  proper  tests.  Cases,  however,  have  been  observed  which  seem  to 
present  an  intermediate  affection  between  insipid  and  saccharine  diabetes. 
Jn  these  cases  there  exists  polyuria,  and  the  urine  is  of  a  low  specific 
gravity,  but  containing,  either  transiently  or  persistently,  a  small  quantity 
of  sugar. 

Diabetes  Mellitus,  or  Saccharine  Diabetes.    Glycosuria. 
Melituria.    Gly cohaemia. 

An  increased  flow  of  urine,  or  diuresis,  is  generally  a  notable  feature 
of  the  affection  now  to  be  considered.  The  distinctive  feature,  however, 
is  the  presence  of  grape  sugar  or  glucose  in  the  urine ;  hence  the  signifi- 
cance of  the  term  mellitus.  Glycosuria  and  melituria  are  names  applied 
to  the  affection  characterized  by  diuresis  and  saccharine  urine,  and  they 
are  to  be  preferred  to  diabetes  mellitus.  The  term  glycoksemia,  denoting 
a  saccharine  condition  of  the  blood,  is,  however,  to  be  preferred  to  either. 
The  affection  is  far  from  being  of  frequent  occurrence,  yet  it  is  not  so  rare 
but  that  cases  occasionally  come  under  the  observation  of  every  physician. 

Sugar  in  the  urine,  like  albuminuria,  occurs  not  infrequently  as  a  symp- 
tom in  various  pathological  connections.  The  sugar,  under  these  circum- 
stances, is  usually  not  abundant,  and  the  urine  contains  it  for  a  brief 
period  only.  As  the  distinctive  feature  of  an  individual  affection,  the 
sugar  which  the  urine  contains  is  in  greater  or  less  abundance,  and  it 
continues  persistingly  in  the  urine.  Even  when  the  affection  exists,  the 
saccharine  urine  is,  in  fact,  merely  a  symptom.  It  does  not  constitute 
the  affection.  It  is  incidental  to,  or  an  effect  of,  the  real  disease.  The 
sugar  exists  in  the  urine  because  it  pre-exists  in  the  blood.  Existing 
everywhere' in  the  vascular  system,  it  is  excreted  by  the  kidneys.  But, 
with  our  present  knowledge,  the  true  seat  and  nature  of  the  disease  are 
not  clearly  established,  and,  therefore,  provisionally,  it  is  named  as  if  it 
were  a  disease  of  the  urinary  system,  and  is  included,  for  the  sake  of  con- 
venience, among  the  diseases  affecting  this  system. 

ANATOMICAL  CHARACTERS. — Aside  from  lesions  belonging  to  concomi- 
tant or  consecutive  affections,  this  disease  has  no  constant  anatomical 
characters.  The  kidneys  are  often  enlarged,  without  structural  changes, 
that  is,  they  are  hypertrophied.  This  is  doubtless  a  result  of  their  long- 
continued  increased  functional  activity.  But  this  condition  of  the  kidneys 
is  not  invariable.  Glycosuria  and  Bright1*  disease  are  sometimes  associ- 
ated. In  these  eases,  the  latter  is  generally,  if  not  invariably,  developed 
after  the  former.  Since  the  discovery  by  Uernard  of  the  gtycogenic  or 
sugar-producing  function  of  the  liver,  and  the  effect  upon  this  function 
produced  by  irritating  the  floor  of  the  fourth  ventricle,  attention  has  been 
directed  to  the  part  of  the  nervous  centre  just  named  to  see  if  changes 
there  are  not  discoverable  after  death;  and  eases  have  been  reported  in 
which  the  microscope  has  appeared  to  reveal  morbid  appearances  in  that 
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situation.1  An  examination  of  the  blood  shows  the  presence  of  sugar.  It 
has  been  found,  also,  in  the  saliva,  in  the  liquid  contained  in  serous  cavi- 
ties, in  the  humors  of  the  eye,  and  even  in  the  spermatic  secretion.  Dur- 
ing life,  sugar  is  found  in  the  serum  of  blisters,  and  sometimes  in  the 
sweat. 

CLINICAL  HISTORY. — Notable  increase  of  the  urine,  or  diuresis,  is 
usually  the  symptom  which  first  awakens  suspicion  of  the  existence  of  the 
disease.  Not  only  are  the  acts  of  micturition  more  frequent,  but  the 
quantity  of  urine  passed  in  a  given  time  is  much  greater  than  in  health. 
The  urine  is  deficient  in  color  in  porportion  to  the  amount  of  sugar  which 
it  contains.  The  appearance  is  generally  clear,  as  well  as  pale.  It  has 
frequently  a  sweetish  odor  like  that  of  whey.  The  presence  of  sugar  is 
perceptible  to  the  taste.  Flies  and  bees  are  attracted  to  it,  if  emitted  on 
the  ground.  The  density  exceeds  that  of  healthy  urine,  in  proportion  to 
the  amount  of  sugar.  The  specific  gravity  varies  between  1.030  and  1.074, 
the  latter  being  an  extreme  of  increased  density.  The  reaction  is  in  most 
cases  feebly  acid  ;  it  is  sometimes  neutral,  and  in  rare  cases  alkaline.  The 
water  of  the  urine  is  more  or  less  increased  ;  hence,  the  increased  quantity 
of  urine.  The  increase  in  the  quantity  of  urine  is  generally  very  great, 
and  sometimes  enormous.  It  may  amount  to  thirty  pints,  or  even  more, 
in  the  24  hours.  The  frequent  calls  to  micturate  are  a  source  of  great 
discomfort,  and  especially  during  night  they  constitute  a  serious  evil  by 
interfering  with  sleep.  The  action  of  the  sugar  on  the  urethra  is  apt  to 
occasion  a  sense  of  heat  and  stinging  pains ;  excoriation  of  the  prepuce 
and  glans  is  sometimes  produced,  and  may  lead  to  phimosis.  In  the 
female,  eczema  of  the  vulva  is  a  frequent  effect,  giving  rise  to  distressing 
pruritus.  It  has  been  stated  that  more  liquid  is  contained  in  the  urine, 
in  some  cases,  than  is  ingested.  This  may  be  true  for  a  limited  period, 
but  examinations  extending  over  several  days  show  that,  large  as  is  the 
quantity  of  urine,  it  falls  short  of  the  amount  of  the  fluid  contained  in  food 
and  drink.  As  regards  the  normal  solid  constituents  of  the  urine,  they 
are  not,  as  a  rule,  diminished.  The  sugar  in  the  urine  does  not  displace 
these  constituents,  viz.,  urea,  uric  acid,  etc. ;  the  urea,  in  fact,  has  been 
found  considerably  more  abundant  than  in  health.2  If  albuminuria  exist, 
it  shows  either  the  existence  of  coincident  renal  disease,  or  those  condi- 
tions w'iich,  under  other  circumstances,  give  rise  to  the  presence  of  albu- 
men in  the  urine. 

Different  cases  differ  in  respect  of  the  quantity  of  urine  and  the  amount 
of  sugar.  Generally,  at  the  commencement  of  the  disease,  the  quantity  of 
urine  and  the  amount  of  sugar  are  not  large,  but  the  increase  of  both  is 
progressive  as  the  disease  advances.  Eceptionally  the  quantity  of  the 
urine  is  not  increased,  although  abounding  in  sugar.  The  quantity  of 
both  urine  and  sugar  also  varies  at  different  periods  of  the  day,  being 
generally  largest  within  a  certain  period  after  meals.  According  to 
Bouchardat,  the  average  proportion  of  sugar  to  the  quantity  of  urine  is 
32  to  35  to  1000.  In  two  cases  under  my  observation,  a  quantitative 
analysis  of  the  urine,  with  reference  to  the  amount  of  sugar,  made  by 
Prof.  Austin  Flint,  Jr.,  gave  the  following  results  :  In  one  case,  there  were 

s 

1  Vide  cases  reported  by  MM.  Luys  and  Martineau,  in  Abpille,   op.  cit.,  and 
Clinique  Medicale  par  Trousseau.      Vide,  also,  account  of  morbid  appearances  in  5 
cases  by  Dr.  Wm.  Dickinson,  in  Trans,  of  Royal  Med.  and  Chirurg.  Society,  Lon- 
don, vol.  liii.,  1870. 

2  Vide  Art.  by  Sidney  Ringer  in  Trans.  Royal  Medico  Chirurg.  Trans.,  London, 
1860. 
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30.82  grs.  to  an  ounce  of  urine,  and  the  amount  of  sugar  contained  in  the 
urine  passed  in  twenty -four  hours  was  12  ounces,  413.07  grains.  The 
quantit}'  of  urine  in  twenty-four  hours  was  155  ounces  and  0  drachms; 
the  sp.  gr.  1035  ;  the  amount  of  urea  was  343.627  grs.  In  the  other  case, 
the  quantity  of  urine  passed  in  twenty-four  hours  was  89  ounces ;  the 
sp.  gr.  1037.  The  amount  of  sugar  in  an  ounce  was  36.363  grains;  the 
amount  in  the  whole  quantity,  6  ounces,  356.16  grains. 

The  urine,  when  preserved  for  several  days,  undergoes  the  acetic  fer- 
mentation;  it  remains  acid,  and  is  devoid  of  the  ammoniacal  odor  which  ' 
is  emitted  by  decomposed  healthy  urine.     Vegetable  sporules  and  fila- ' 
ments  are  developed  after  a  few  hours. 

Emaciation  is  usually  marked  after  the  disease  has  existed  for  some 
time.  Different  cases  differ  as  regards  the  rapidity  of  the  emaciation. 
In  general,  it  is  in  proportion  to  the  abundance  of  sugar  in  the  urine,  and 
the  duration  of  the  disease ;  but  it  is  affected  in  a  greater  measure  by  the 
condition  of  the  digestive  organs.  It  is  evident  that  alimentary  principles 
which  in  health  contribute  to  the  growth  and  repair  of  the  bocty,  are,  in 
some  way,  lost  to  nutrition  in  this  disease.  The  development  of  other 
affections,  especially  pulmonary  tuberculosis,  increases  the  emaciation. 
The  occurrence  of  diabetes  is  not  infrequently  preceded  by  embonpoint, 
more  or  less  excessive.  Prof.  Seegan  observed  this  in  30  of  100  cases 
coming  under  his  observation. 

Increase  of  the  appetite  is  usually  a  prominent  symptom.  The  patient 
ingests  much  more  food  than  in  health.  The  abnormal  appetite  may 
amount  to  bulimia  or  polyphagia.  This,  coupled  with  progressive  de- 
crease of  weight,  should  alone  excite  suspicion  of  the  disease.  Excep- 
tionally the  appetite  is  not  increased,  but,  on  the  contrary,  more  or  less 
impaired.  Not  infrequently,  in  the  course  of  the  disease,  the  appetite 
fluctuates,  being  sometimes  greater  and  sometimes  less  than  in  health. 
It  fails  as  the  disease  approaches  a  fatal  termination. 

Thirst  is  one  of  the  first  symptoms,  occurring  as  soon  as  the  quantity 
of  urine  is  increased.  It  is  urgent  in  proportion  to  the  degree  of  diuresis. 
The  quantity  of  drink  taken  is  sometimes  enormous.  The  necessity  of 
drink  during  the  night  contributes,  with  the  calls  to  urinate,  to  prevent 
sleep.  Dryness  of  the  mouth  is  a  source  of  considerable  inconvenience. 
The  tongue  is  sometimes  moist  and  coated,  and  sometimes  dry  and  red- 
dened. The  gums  are  generally  altered  ;  they  are  softened,  and  either 
pale  or  reddened,  bleeding  readily  on  pressure.  The  teeth  are  apt  to 
become  loosened.  The  saliva  is  usually  acid. 

Digestion,  until  the  disease  is  far  advanced,  or  until  serious  complica- 
tions occur,  generally  appears  to  be  well  performed.  Dyspeptic  ailments, 
however,  are  not  uncommon.  If  vomiting  occur,  the  vomited  matter  is 
found  to  contain  sugar.  Sugar  is  also  contained  in  the  feces.  Constipa- 
tion is  the  rule,  but,  in  some  cases,  diarrhoea  alternates  with  constipation. 
The  dejections  show  a  deficiency  of  bile.  Caries  of  the  teeth  is  apt  to 
occur  early  in  the  progress  of  the  disease. 

The  respiratory  function  is  not  disordered,  save  by  the  pulmonary  af- 
fections with  which  the  disease  is  liable  to  become  complicated,  especially 
pulmonary  tuberculosis.  Phthisis  is  liable  to  occur  especially  in  patients 
under  the  age  of  30  years.  The  respirations  are  somewhat  under  the 
normal  frequency  if  there  be  no  pulmonary  complication.  It  is  stated 
that  the  amount  of  carbonic  acid  in  the  expired  air  exceeds  that  of  health. 
The  breath  has  a  mawkish,  sweetish  odor,  which  is  quite  characteristic. 
I  have  recognized  a  patient  whom  I  had  examined  at  a  clinic  months 
before,  and  whose  features  I  had  entirely  forgotten,  as  soon  as  he  came 
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sufficiently  near  for  the  odor  of  his  breath  to  be  perceptible.     The  con- 
dition of  the  gums  and  teeth  renders  the  breath  in  some  cases  fetid. 

The  circulation  offers  no  symptom  of  importance.  The  pulse,  if  at  all 
affected,  is  oftener  retarded  than  accelerated,  exclusive,  of  course,  of  the 
effect  of  complications.  I  have  observed  capillary  congestion  of  the  sur- 
face in  a  notable  degree.  The  temperature  of  the  body  is  lowered  ;  the 
thermometer  in  the  axilla  shows  a  temperature  of  96°  or  95°  F.  in  some 
cases  in  which  the  disease  is  uncomplicated.  The  skin  is  usually  dry  and 
rough.  It  is  extremely  rare  for  perspiration  to  occur  except  when  pul- 
monary tuberculosis  becomes  developed.  Furfuraceous  desquamation  of 
the  epidermis  is  not  uncommon.  Diabetics  are  subject  to  carbuncles, 
boils  and  various  eruptions,  viz.,  psoriasis,  lichen,  eczema,  and  impetigo. 
Spontaneous  gangrene  of  the  lower  limbs  is  an  occasional  event.  Ulce- 
rations  of  the  lower  limbs,  without  gangrene,  have  been  observed.  In  pro- 
tracted cases  oedema  of  the  legs  frequently  occurs. 

Muscular  feebleness  is  more  or  less  marked,  and  progressive.  Aside 
from  the  effect  of  complications,  the  patient  is  enfeebled  in  proportion  to 
the  excessive  secretion  of  the  urine,  the  amount  of  sugar  which  it  con- 
tains, and  the  duration  of  the  disease.  Troubles  of  vision  are  not  very 
infrequent.  Amblyopia,  or  feebleness  of  vision,  sometimes  occurs  early, 
and  may  eventuate,  as  the  disease  advances,  in  confirmed  amaurosis,  either 
complete  or  incomplete.  The  vision  was  more  or  less  affected  in  20  out 
of  162  cases  of  diabetes  observed  by  M.  Fauconneau  Dufresne.  In  the 
majority  of  cases  in  which  the  vision  is  affected,  the  defect  is  slight  or 
moderate.  Complete  amaurosis  is  extremely  rare.  In  the  cases  in  which 
amaurosis,  complete  or  incomplete,  exists,  the  ophthalmoscope  shows 
atrophy  of  the  optic  disks.  Retinitis  is  a  ground  for  suspecting  that 
albuminuria  coexists.1  The  diabetic  condition  also  appears  to  favor  the 
development  of  cataract  in  some  cases.  Dr.  S.  Weir  Mitchell  has  shown, 
by  injecting  syrup  beneath  the  skin  of  the  frog,  that  sugar  has  a  direct 
action  on  the  crystalline  lens.3  Prof.  Seegan  has  observed  three  cases  in 
which  recovery  from  defect  of  vision  occurring  in  diabetes  took  place  after 
the  sugar  had  disappeared  from  the  urine.  The  mental  condition  fre- 
quently undergoes  a  marked  change ;  the  patient  becomes  irritable,  sad 
and  hypochondriacal,the  intellectual  faculties  are  enfeebled,  and  sometimes 
the  mental  weakness  amounts  nearly  to  imbecility.  Diminution  and,  at 
length,  extinction  of  venereal  desire  belong  to  the  clinical  history  of  the 
disease.  This  effect  frequently  occurs  early  in  the  history  of  the  disease, 
before  the  general  powers  of  the  system  are  much  reduced.  It  may  be 
the  first  symptom  noticed  by  the  patient.  It  is  not,  however,  a  constant 
symptom.  In  the  female,  tha  menstrual  discharge  gradually  diminishes 
and  is  at  length  suppressed. 

The  march  of  the  disease  is  generally  slow.  Its  development  is  imper 
ceptible,  and,  when  discovered,  it  has  probably,  in  most  cases,  existed  for 
a  considerable  period.  It  is,  therefore,  difficult  to  fix  the  date  of  its  com- 
mencement. But,  dating  from  the  time  when  its  existence  is  known,  in 
most  cases  it  continues  for  many  months  and  not  infrequently  for  many 
years  before  ending  fatally.  Its  duration  is  indefinite  and  variable. 
Exceptionally,  it  runs  rapidly  to  a  fatal  issue.  Generally  in  these  cases 
the  patient  is  cut  off  by  some  intercurrent  affection.  Any  important  dis- 
ease supervening  on  this  is  very  apt  to  destroy  life ;  for  example,  pneu- 

1  Vide  Allbutt,  op.  cit. 

*  Vide  Am.  Jour,  of  Mcd.  Sciences,  Jan.  1860. 
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in  a  diabetic  patient  is  usually  fatal.  Griesinger  found  the  mean 
duration  in  ±2b  cases  to  be  from  2  to  3  years.  Of  700  cases  noted  by 
1'rout,  only  2  were  living  at  the  end  of  ten  years  from  the  time  when  the 
disease  had  been  ascertained.'  During  the  progress  of  intercurrent  dis- 
eases, the  sugar  is  frequently  observed  to  disappear  from  the  urine. 
Under  these  circumstances,  this  is  not  to  be  considered  as  favorable. 

PATHOLOGICAL  CHARACTER. — The  pathological  character  of  this  disease 
has  already  been  briefly  considered  in  connection  with  the  morbid  condi- 
tions of  the  blood  in  Part  I.*  Notwithstanding  the  facts  relating  to  diges- 
tion which  science  has  acquired  within  late  years,  and  the  important  dis- 
coveries by  Bernard  relating  to  the  glycogenic  function  of  the  liver,  the 
pathology  of  diabetes  is  still  obscure.  It  is  not  certain  that  the  disease 
does  not  consist,  in  a  measure  at  least,  in  an  abnormal  production  of 
sugar  from  the  ingesta  within  the  alimentary  canal,  as  maintained  by 
Prout,  Bouchardat,  and  others.  The  notable  effect  of  excluding  from  the 
ingesta  substances  readily  converted  into  sugar  goes  to  support  this 
pathological  view.  Bernard  considers  that  the  disease  is  due  to  hyper- 
production  of  sugar  by  the  liver,  dependent  on  morbid  excitation  re- 
ceived through  the  nervous  system.  The  known  essential  pathological 
condition  is  the  existence  of  sugar  in  more  or  less  abundance  everywhere 
in  the  blood.  But  it  is  not  certain  that  this  condition  is  due  to  the  en- 
trance into  the  circulation  of  an  excessive  quantity  of  sugar ;  it  may  be  due 
to  interruption  of  the  processes  by  which  the  sugar  existing  in  the  blood 
in  the  right  side  of  the  heart  is  decomposed  during  the  passage  of  the 
blood  through  the  pulmonary  organs.  This  is  the  view  held  by  Alialhe 
and  Kaynoso,  the  former  attributing  the  deficient  destruction  of  the  sugar 
to  a  want  of  sufficient  alkalinity  of  the  blood.  The  good  effect  of  alkalies 
given  as  remedies,  in  some  cases  of  diabetes,  affords  some  support  of  this 
doctrine.  Other  theories,  which  attribute  the  disease  to  a  deficiency  of 
oxygen  in  the  blood,  due  to  a  morbid  condition  of  the  red  globules,  and 
to  disease  of  the  pancreas,  rest  only  on  conjectures.  Jaccoud  holds  that 
the  disease  is  one  of  nutrition ;  the  production  of  sugar  being  the  result 
of  a  vice  in  the  process  of  destructive  assimilation.3  It  seems  clear  that 
the  essential  pathological  condition  involves  either,  1.  An  undue  intro- 
duction of  sugar  into  the  blood,  whether  from  hyper-production  of  sugar 
in  the  liver,  in  the  alimentary  canal,  in  the  tissues  of  the  body,  or  from 
all  these  sources ;  or,  2.  Deficient  destruction  of  the  sugar,  the  quantity 
not  being  increased ;  or,  3.  An  increased  introduction  and  deficient  de- 
struction combined.  Our  present  knowledge  does  not  enable  us  to  say 
in  which  of  these  explanations  lies  the  true  pathology  of  the  disease.  The 
great  amount  of  sugar  excreted  in  the  urine  in  some  cases  renders  it  pro- 
bable that  the  quantity  which  enters  the  blood  exceeds  that  in  health. 

CAUSATION. — Our  knowledge  of  the  cause  of  this  disease  is  completely 
barren  of  well-ascertained  facts  beyond  the  influence  of  age.  In  the  vast 
majority  of  cases  the  age  is  between  30  and  50  years.  The  disease  occurs 
in  infancy,  youth,  and  advanced  life,  but  instances  are  extremely  rare.  A  s 
n-^Mi'ds  pathogenetic  influences  pertaining  to  climate,  season,  diet,  tempe- 
rament, habits  of  life,  etc.,  we  have  only  conjectures,  without  any  precise 

1  Archiv.  fur  Physiologische  Heilkunde,  1859-60-62. 
»  Vide  page  83. 

*  Vide  Pathologic  Interne  and  Nouveau  Dictionairc  de  Medicine  et  de  Chirurgie 
Pratique,  art.  Diabete  Sucre. 


844  SACCHARINE    DIABETES. 

information.  Men  are  much  oftener  affected  than  women.  Of  the  225 
cases  analyzed  by  Griesinger,  in  It2  the  patients  were  men,  and  in  53 
women. 

Cases  vhave  been  reported  in  which  injuries  received  on  the  posterior 
part  of  the  head  have  been  followed  by  saccharine  urine.  But  it  is  doubt- 
ful if  in  these  cases  diabetes,  considered  as  an  individual  affection,  ex- 
isted. The  saccharine  urine  occurring  under  these  circumstances  denotes  a 
transient  condition  which  occurs  in  various  other  pathological  connections. 

The  disease  in  some  cases  has  been  attributed  to  violent  mental  emotions. 

DIAGNOSIS. — It  is  to  be  borne  in  mind  that  the  fact  of  sugar  existing  in 
the  urine  is  not  alone  sufficient  evidence  of  the  existence  of  the  disease 
under  consideration.  Sugar,  generally  in  small  quantity,  and  for  a  tran- 
sient period,  is  not  infrequently  found  in  the  urine  in  the  course  of  various 
maladies.  In  aged  persons  the  urine  sometimes  temporarily  contains  a 
considerable  amount  of  sugar.  A  distinguished  member  of  the  medical 
profession  in  this  country,  of  advanced  life,  three  years  ago,  was  led  to 
observe  that  the  quantity  of  his  urine  was  notably  increased.  On  examina- 
tion, it  was  found  to  contain  a  large  amount  of  sugar.  Without  any  medi- 
cinal treatment  or  change  of  diet,  the  diuresis  ceased  ;  there  is  now  no 
evidence  of  diabetes,  and  the  health  is  in  all  respects  good.  I  have  known 
much  needless  uneasiness  to  be  occasioned  by  announcing  to  a  patient  the 
discovery  of  a  trace  of  sugar  after  an  analysis  of  the  urine. 

If  diabetes  exist,  saccharine  urine  is  persistent,  the  amount  of  sugar  is 
unusually  large,  and  generally  the  quantity  of  urine  is  notably  increased. 
These  points  relating  to  the  urine  render  the  diagnosis  sufficiently  easy 
and  positive.  The  diagnosis  is  confirmed  by  other  symptoms  belonging 
to  the  clinical  history  of  the  disease.  If  the  quantity  of  urine  be  con- 
siderably increased,  and,  on  testing  with  the  urinometer,  the  specific 
gravity  be  found  high,  sugar  is  probably  present.  In  cases  of  diuresis, 
in  which  only  the  water  of  the  urine  is  increased,  that  is,  in  cases,  of  so- 
called  diabetes  insipidus,  the  specific  gravity  is  extremely  low,  sometimes 
but  little  above  that  of  spring-water.  Moreover,  the  fragrant  odor  of 
diabetic  urine  is  characteristic,  and  it  froths  readily  on  agitation,  the  air- 
bubbles  remaining  for  some  time.  But  the  practitioner  should  not  be 
satisfied  without  demonstrative  proof  of  the  presence  of  sugar.  Of  the 
numerous  methods  of  testing  urine  for  sugar,  one  readily  available,  and 
as  reliable  as  any,  is  the  fermentation  test.  A  common  test-tube  or  phial 
containing  a  little  ordinary  yeast  is  to  be  filled  with  urine,  inverted  and 
placed  in  a  saucer  containing  the  urine,  care  being  taken  to  prevent  the 
entrance  of  air.  Kept  at  a  temperature  of  70°  Fahr.,  fermentation  en- 
sues, and  the  gas  formed  rises  in  the  tube  and  displaces  the  urine.  The 
gas  is  shown  to  be  carbonic  acid  from  its  failure  to  support  combustion. 
For  other  tests,  the  reader  is  referred  to  works  on  chemistry,  or  treatises 
devoted  to  urinary  diseases.1  Christison  states  that  a  cubic  inch  of  the 
carbonic  acid  formed  in  the  fermentation  test  represents  a  grain  of  sugar. 
It  may  be  desirable  to  ascertain  more  accurately  the  amount  of  sugar 
excreted  in  a  given  period.  For  this  purpose,  Fehling's  method  of  an- 
alysis may  be  employed.  Examinations  of  urine  are  to  be  repeated,  in 
the  first  place,  to  settle  the  persistence  of  the  saccharine  condition,  and, 
in  the  second  place,  with  reference  to  improvement  or  otherwise.  In 

1  Vide  Bird  on  Urinary  Deposits,  etc.  Edited  by  Birkett.  Am.  Ed.  1859.  Do. 
Roberts  on  Urinary  and  Renal  Diseases.  Do.  Manual  of  Chemical  Examination 
of  the  Urine  in  Disease,  by  Austin  Flint,  Jr. 
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general,  it  suffices  for  these  objects  to  ascertain  the  quantity  of  urine 
passed  in  the  twenty-four  hours,  and  its  specific  gravity,  the  existence  of 
sugar  having  been  already  ascertained. 

PROGNOSIS. — Diabetes  mellitus  is  a  disease  which,  in  a  large  majority 
of  cases,  offers  very  little  encouragement  as  regards  the  prospect  of  per- 
manent recovery.  Of  course,  in  this  statement  reference  is  had  to  cases 
in  which  the  diagnosis  is  based  on  persistency  of  the  diabetic  condition. 
The  prospect,  in  most  cases,  is  more  hopeless  than  in  cases  of  pulmonary 
tuberculosis.  Undoubtedly  recoveries  have  taken  place.  Data  are  want- 
ing for  determining  the  proportion  of  radical  cures,  but  they  form  a  very 
small  minority.  In  the  great  majority  of  cases,  however,  the  diabetic  con- 
dition may  be  notably  ameliorated.  Not  infrequently  the  quantity  of 
urine  may  be  reduced  nearly  or  quite  within  the  normal  limits,  the  sugar 
being  proportionately  lessened  or  completely  disappearing,  and  the  patient 
regaining,  to  a  greater  or  less  extent,  weight  and  strength.  But  in  the 
larger  proportion  of  these  cases  relapse  occurs  sooner  or  later,  and  the 
disease  ultimately  proves  fatal. 

Patients  are  generally  cut  off  by  intercurrent  affections.  The  existence 
of  this  disease  impairs  the  ability  to  cope  with  affections  which,  under 
other  circumstances,  might  not  be  serious.  If  the  disease  continue  for  a 
long  time  without  complications  or  supervening  affections,  it  induces  an 
extreme  degree  of  debility  and  marasmus.  In  a  considerable  proportion 
of  cases  in  which  the  disease  is  of  long  duration,  pulmonary  tuberculosis 
becomes  developed,  and  this  hastens  the  fatal  issue.  Phthisis  was  the 
immediate  cause  of  death  in  43  per  cent,  of  the  cases  analyzed  by  Grie- 
singer. 

An  early  diagnosis  diminishes  somewhat  the  gravity  of  the  prognosis. 
The  chances  of  arresting  the  disease  are  greater  if  it  be  recognized  before 
the  general  condition  of  the  system  has  undergone  much  deterioration. 
This  fact  enforces  the  importance  of  examining  the  urine  for  sugar  in  all 
cases  in  which  there  are  any  grounds  for  suspecting  its  presence ;  and  it 
is  to  be  recollected  that  sugar  is  sometimes  persistingly  present  when  the 
quantit}'  of  urine  is  not  much,  nor  even  at  all,  increased.  Examination 
of  the  urine  for  sugar  should  not  be  omitted  whenever  failure  of  strength 
or  emaciation  occurs  without  apparent  cause,  and  especially  if  the  appetite 
be  increased  rather  than  diminished.  Unusual  thirst,  dryness  of  the  mouth 
or  fauces,  acidity  of  the  saliva,  dryness  of  the  skin,  impairment  of  vision, 
diminution  or  extinction  of  venereal  desire,  in  men  irritation  or  inflamma- 
tion of  the  prepuce  or  glans  penis,  and  in  women  pruritus  vulvae  should 
suggest  the  possibility  of  the  existence  of  this  disease.  Notable  increase 
in  the  quantity  of  urine,  of  course,  should  excite  strong  suspicion,  but  a 
certain  amount  of  increase  may  take  place  without  the  attention  of  the 
patient  being  excited,  or  the  patient  may  not  deem  it  a  S3rmptom  of  im- 
portance, and  it  is  therefore  necessary  for  the  physician  to  direct  inquiries 
to  this  point. 

Some  cases  have  come  under  my  observation  exemplifying,  apparently, 
recovery  from  the  disease.  Two  illustrative  cases  were  introduced  in  the 
last  edition  of  this  work.  These  patients  have  since  died,  but  without  a 
return  of  the  diabetes.  Roberts,  in  his  work  on  urinary  and  renal  diseases, 
has  cited  several  such  cases.  As  stated  by  this  author,  age  has  an  im- 
portant bearing  on  the  prognosis:  "The  younger  the  patient,  the  less 
hope  of  ultimate  recovery.  The  disease  is  less  formidable  in  corpulent 
than  in  spare  persons.  It  is  less  serious  in  proportion  as  the  diuresis  is 
small."  Roberts  adds  that  "cases  which  can  be  traced  to  mental  anxiety 
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and  traumatic  lesions,  appear  to  be  somewhat  more  hopeful  than  those 
for  which  no  tangible  cause  can  be  assigned." 

Roberts  and  others  attach  to  the  supervention  of  albuminuria  much 
additional  gravity.  Some  cases  which  I  have  met  with  illustrate  a  re- 
markable tolerance  of  diabetes  and  Bright's  disease  in  combination.  The 
diuresis  incident  to  the  former  seems  to  afford  a  certain  amount  of  protec- 
tion against  uraemia.  Undoubtedly  the  development  of  structural  disease 
of  the  kidneys  increases  the  hopefulness  of  recovery.  In  a  case,  however, 
of  which  an  abstract  was  given  in  the  last  edition  of  this  work,  the  sugar 
disappeared  from  the  urine,  and  the  patient  many  months  afterward  died  of 
renal  disease  accompanied  with  dilatation  of  the  heart  and  general  dropsy. 

TREATMENT. — Of  the  great  number  and  variety  of  remedies  which  have 
been  employed  in  the  treatment  of  this  disease,  several  are  more  or  less 
useful.  The  disease  may  be  favorabty  modified  by  medication,  but  experi- 
ence has  thus  far  failed  to  establish  the  curative  efficacy  of  any  known 
remedial  agent.  Certain  therapeutical  measures  have  been  employed, 
which  are  not  only  devoid  of  usefulness,  but  hurtful.  Among  these  are 
general  and  local  bloodletting,  mercurial  preparations,  emetics,  and  active 
purgatives.  Other  measui-es  are  of  doubtful  utility,  and  some  exert  no 
appreciable  effect,  either  for  good  or  harm. 

Among  the  useful  remedies  are  alkalies.  Whether  the  theoretical  views 
which  led  to  their  introduction  as  remedies  in  this  disease  by  Mialhe  be 
correct  or  not,  to  wit,  that  sugar  fails  to  undergo  adequate  destruction  on 
account  of  a  deficient  alkalinity  of  the  blood,  experience  has  abundantly 
shown  that  they  sometimes  produce  in  a  notable  degree  a  favorable  modi- 
fication of  the  disease.  The  bicarbonate  of  soda  may  be  given,  commen- 
cing with  a  drachm,  and  increasing  to  two,  three,  or  even  four  drachms 
daily.  It  may  be  continued  for  a  long  period,  if,  under  its  use,  the  quan- 
tity of  urine  and  amount  of  sugar  decrease,  and  improvement  take  place 
as  regards  thirst  and  other  symptoms.  But,  to  avoid  risk  of  harm  from 
the  too  prolonged  use  of  the  alkili,  it  should  be  suspended  for  several 
days  at  short  intervals.  Trousseau  advises  that  it  should  be  given  for 
ten  consecutive  days  only  in  each  month.  I  have  known  this  plan  of 
treatment  signally  beneficial.  If  the  soda  occasion  diarrhoea,  the  quantity 
should  be  diminished  or  lime-water  substituted.  The  Yicliy  water  has 
long  been  considered  useful  in  this  disease.  The  natural  or  artificial 
water,  if  circumstances  permit,  may  enter  with  advantage  into  the  alka- 
line treatment.  Other  alkaline  waters  are  also  useful. 

The  carbonate  of  ammonia  has  proved  a  useful  remedy  in  the  hands  of 
Barlow,  Birch,  Bouchardat,  and  others.  This  remedy  has  been  observed 
to  produce  a  favorable  effect  upon  the  functions  of  the  skin.  The  citrate 
of  ammonia  in  the  effervescent  form  is  highly  recommended  by  Camplin. 

Opium  is  a  useful  remedy  in  certain  cases.  Under  its  use  the  saccha- 
rine condition  of  the  urine  is  sometimes  lessened  in  a  marked  degree. 
Opium  has  been  given  in  large  quantities,  even  to  the  extent  of  narcotism, 
in  the  hope  that  it  might  prove  curative.  All  the  advantage  to  be  derived 
from  it,  however,  is  obtained  from  moderate  doses.  Of  course,  patients 
who  tolerate  this  remedy  well  will  be  likely  to  receive  most  benefit  from 
its  use.  Belladonna  has  also  been  found  useful,  and  may  be  employed  in 
cases  in  which  opiates  are  not  well  borne.  Pavy  has  reported  13  cases 
treated  by  either  opium  or  some  of  its  constituents.  He  found  codeia 
preferable  to  other  preparations.  Beginning  with  half  a  grain  of  codeia, 
he  increased  the  doses  gradually,  and  he  has  given  as  much  as  ten  grains 
three  times  daily.  He  has  not  found  this  remedy  objectionable  on  the 
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score  of  either  constipation  or  impairment  of  the  appetite.  The  details 
of  his  cases  show  a  marked  effect  MS  regards  the  reduction  of  the  quantity 
of  sugar  in  the  urine,  the  diet  not  being  restricted.  In  none  of  the  13 
cases,  however,  was  it  ascertained  that  a  permanent  cure  was  effected,  al- 
though, in  one  case,  the  urine  was  free  from  sugar  after  the  lapse  of  a  year 
from  the  date  of  the  discharge  of  the  patient  from  hospital.1 

Arsenic  has  been  extolled  as  a  useful  remedy  by  Devergie,  Foville  fits, 
Jaccoud,  Titon,  and  Bronardel  in  France  ;  also,  by  Leube  in  Germany. 
I  have  prescribed  this  remedy  in  several  cases  apparently  with  some  bene- 
fit, but  without  results  showing  any  curative  efficacy.  It  should  be  given 
in  small  doses,  and  continued  without  increase  of  dose.  Given  thus,  it  is 
tolerated  for  a  long  period. 

From  the  effect  of  the  bromide  of  potassium  in  some  cases,  I  was  led 
to  propose  it  as  entitled  to  be  included  among  the  different  remedies  which 
are  useful  in  this  disease.2  I  have  found  it  useful  in  allaying  the  nervous 
irritability  which  the  disease  is  apt  to  occasion,  and  in  procuring  sleep. 
I  do  not,  however,  claim  for  it  curative  power. 

Prof.  Alnaldo  Cantani,  of  Naples,  has  introduced,  as  a  new  remedy,  lac- 
tic acid.  In  explanation  of  the  remedial  efficacy  which  he  attributes  to 
this  drug,  he  offers  the  following  theory.  In  diabetes  there  is  not  an  ex- 
cess in  the  production  of  sugar,  but  it  is  produced  in  a  morbid  form  to 
which  he  gives  the  name  paragl uco.se.  In  this  form  it  is  not  transformed 
in  the  lungs  into  lactic  acid  and  fat ;  hence,  it  passes  off  by  the  kidneys, 
and  the  patient  consumes  his  own  fat  as  well  as  the  albuminates  and  fat 
of  his  food,  in  order  to  keep  up,  by  combustion,  the  production  of  animal 
heat.  The  diminished  temperature  of  the  body,  in  cases  of  diabetes,  is  a 
ground  for  this  theory ;  also,  the  diminished  frequency  of  respirations 
which  is  observed  in  some,  but  not  in  all  cases.  In  the  lactic  acid,  a  com- 
bustible element  is  supplied,  and,  thereby,  the  fats  and  albuminates  of  the 
body  are  saved.  The  use  of  the  drug  is  to  be  conjoined  with  a  rigid  anti- 
diabetic  diet.  The  quantity  to  be  given  per  diem  is  from  150  to  250 
grains.3  Dr.  Balfour,  of  Edinburgh,  has  reported  seven  cases  which  ap- 
peared to  show  notable  benefit  from  this  remedy.4  Dr.  Forster,  of  Bir- 
mingham, on  the  other  hand,  has  found  no  decided  effect  from  a  trial  of 
it  on  either  the  quantity  of  urine,  the  amount  of  sugar,  the  temperature 
of  the  body,  or  the  weight  of  the  patient.  Forster  has  observed,  as  an  ef- 
fect of  this  remedy,  pains  of  a  rheumatic  character  in  the  joints  and  limbs.5 

The  peroxide  of  hydrogen  has  been  used  under  the  belief  that  an  essen- 
tial part  of  the  pathology  of  the  disease  is  the  diminution  of  oxygen  in 
the  blood.  Clinical  experience,  however,  has  failed  to  furnish  satisfac- 
tory proof  of  any  therapeutical  value  in  this  remedy.  A  more  effectual 
mode  of  introducing  oxygen  is  the  inhalation  of  the  gas.  Proof  of  the 
efficacy  of  this  measure  is  wanting. 

The  cod-liver  oil,  if  tolerated  by  the  stomach,  and  digested,  is  useful  by 
preventing  the  consumption  of  the  fat  within  the  body  (autophageny). 

Strychnia  has  been  observed  to  exert  a  marked  effect  upon  the  amount 
of  sugar  contained  in  the  urine.  In  a  case  under  the  observation  of  the 
late  Dr.  Frick,  of  Baltimore,  for  nine  months,  the  relative  effects  of  several 
remedies  successively  tried  were  tested  by  a  careful  analysis  of  the  urine 

1  Guy's  Hospital  Reports,  1870. 
1  Vide  American  Mod.  Practitioner,  vol.  i.,  No.  1. 

8  Vulf,  Year-book  of  Therapeutics,  etc..  edited  by  Horatio  C.  Wood,  Jr.,  M.  D., 
1872  ;  also.  Dobell's  Reports  on  Progress  of  Med.,  vol.  ii. 
4  Vide  Edinburgh  Med.  Journal,  Dec.  1871. 
6  Year-book  by  Wood,  1872. 
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at  the  end  of  each  week.  The  remedies  tried,  in  addition  to  strychnia, 
were  the  tincture  of  the  chloride  of  iron,  ammonia,  iodide  of  potassium, 
creasote  and  naphtha,  cod-liver  oil,  ergot,  and  calomel  and  opium.  Of 
these  remedies  the  strychnia  effected  by  far  the  greatest  diminution  of  the 
amount  of  sugar  excreted.1 

A  simple  enumeration  of  some  other  remedies  will  suffice.  Rennet,  in- 
troduced by  Dr.  Gray,  of  Glasgow,  Scotland,  given  in  doses  of  a  teaspoon- 
ful  after  each  meal,  the  supposed  utility  of  this  remedy  being  explained 
by  its  power  of  converting  sugar  into  lactic  acid.  The  article  known  as 
pepsin  has  also  been  used.  Yeast  has  been  suggested  by  Prof.  George 
B.  Wood.  Cod-liver  oil,  recommended  by  Babington  and  others.  Crea- 
sote, rhatania,  and  other  vegetable  astringents ;  camphor,  assafoetida, 
valerian,  and  other  of  the  so-called  antispasmodics  ;  iodine,  quinia,  the 
mineral  acids,  and  the  various  preparations  of  iron,  are  to  be  added  to  the 
list.  Each  and  all  these  remedies  are  doubtless  more  or  less  useful  in 
certain  cases.  The  vapor  and  the  hot-air  bath  have  been  found  useful. 
Abeille  states  that  ttie  use  of  water  after  the  hydropathic  method  has  been 
found,  in  France,  to  be  useful  in  this  disease,  as  well  as  in  affections  at- 
tended with  albuminuria. 

The  remedies  which  experience  has  shown  to  be  useful  in  diabetes  are 
to  be  selected,  combined,  and  varied  in  adaptation  to  circumstances  in  in- 
dividual cases.  In  addition,  dietetic  and  regimenal  measures  are  indi- 
cated, and  these,  indeed,  constitute  by  far  the  most  important  part  of  the 
treatment.  Saccharine  and  amylaceous  substances  are,  as  far  as  practi- 
cable, to  be  excluded  from  the  diet.  Under  judicious  dietetic  restrictions 
in  this  respect,  the  quantity  and  density  of  the  urine  are  generally  notably 
diminished.  Adequate  alimentation  is,  of  course,  important,  and  the  ob- 
ject is  to  nourish  the  body  as  well  as  possible  with  as  much  exclusion  of 
starch  and  sugar  from  the  aliment  as  is  compatible  with  nutrition.  Meat 
of  all  kinds,  including  fish,  oysters,  crabs,  etc.,  may  enter  into  the  diet, 
with  butter,  cream,  curd  and  cheese,  eggs,  and  all  vegetables  deficient  in 
starch  and  sugar,  such  as  lettuce,  cabbage,  chicory,  the  tops  of  beets,  spin- 
ach, celery,  water-cresses,  onions,  etc.  Mushrooms,  cauliflower,  and  tur- 
nips in  moderate  quantity  are  admissible.  Vegetables  which  abound  in 
starch  or  sugar,  such  as  rice,  potatoes,  beets,  and  beans,  are  to  be  taken 
very  sparingly  or  not  at  all.  Bread  or  cakes  made  of  wheat  or  rye  flour, 
corn  or  oatmeal,  belong  in  the  same  category.  The  force  of  the  phrase 
"  staff  of  life,"  as  applied  to  bread,  is  appreciated  when  the  attempt  is 
made  to  exclude  it  persistingly  from  the  diet.  The  want  of  bread,  in  cases 
of  this  disease,  becomes  almost  imperative  ;  hence,  various  methods  of 
preparing  a  substitute  from  flour  or  meal  with  the  amylaceous  part  re- 
moved. Of  the  different  kinds  of  diabetic  bread,  that  recommended  by 
Camplin  is  to  be  preferred.  This  kind  of  bread,  or  cake,  was  devised  by 
Camplin,  a  medical  practitioner  of  London,  for  himself,  being  affected 
with  diabetes,  and  to  its  use,  in  conjunction  with  other  measures,  chiefly 
hygienic,  he  attributes  his  apparent  recovery  and  exemption  from  a  return 
of  the  disease  for  ten  or  twelve  y.ears.a  Pavy  has  employed  rusks  or  bis- 

1  American  Journal  of  the  Mod.  Sciences,  July,  1852. 

8  Mr.  Carnplin's  little  book  may  be  consulted  with  much  interest  and  profit.  For 
the  convenience  of  the  practitioner,  his  formula  for  bran  cakes  to  be  used  as  a  sub- 
stitute for  bread  is  subjoined  :  "Take  a  sufficient  quantity  (say  a  quart)  of  wheat 
bran,  boil  it  in  two  successive  waters  for  a  quarter  of  an  hour,  each  time  straining 
it  through  a  sieve,  then  wash  it  well  with  cold  water  (on  the  sieve)  until  the  water 
runs  off  perfectly  clear ;  squeeze  the  bran  in  a  cloth  as  dry  as  you  can,  then  spread 
it  thinly  on  a  dish  and  place  it  in  a  slow  oven  ;  if  put  in  at  night  let  it  remain  until 
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cults  made  of  the  sweet  almond  finely  ground.  As  a  change  this  is  found 
advantageous.  In  regulating  the  diet  of  diabetics,  the  articles  not  on  the 
proscribed  list  should  be  varied  from  day  to  day  in  order  to  avoid  the 
disgust  occasioned  by  using  too  continuously  the  same  kinds  of  food. 
Different  modes  of  cooking  should  be  resorted  to  with  a  view  to  variety. 
From  time  to  time  the  restrictions  should  be  cautiously  relaxed  in  order 
to  see  how  a  change  of  diet  is  borne.  Tea  and  coffee,  without  sugar,  but 
with  milk  or  cream,  are  allowable.  Claret  and  Burgundy  wine,  and  dry, 
sound  sherry  wine,  are  not  only  allowable,  but  generally  useful ;  or  spirit, 
in  small  quantity,  may  be  tried  instead  of  these  kinds  of  wine.  The  acid 
or  subacid  fruits  may  sometimes  be  moderately  indulged  in.  In  carrying 
out  the  dietetic  treatment,  success  will  depend  in  a  great  measure  on  the 
pains  taken  to  combine  and  prepare  the  admissible  articles,  so  that  the 
appetite  and  taste  will  be  satisfied.  The  physician  should  enforce  the 
importance  of  this,  and  enter  into  details  with  patients  sufficiently  to  se- 
cure it.  With  a  diet  carefully  arranged,  I  have  known  it  to  be  continued 
for  several  years  without  being  felt  as  a  hardship ;  and,  under  dietetic 
treatment  alone,  I  have  known  the  urine  to  be  reduced  to  the  normal 
quantity,  and  the  general  health  so  fully  restored  that,  without  the  knowl- 
edge of  the  fact  that  the  urine  contained  sugar,  the  patient  would  consider 
himself  perfectly  well.  Some  patients,  however,  consider  the  diet  insup- 
portable, and,  if  persisted  in,  they  decline  in  spirits  and  strength.  Under 
these  circumstances,  it  is  not  judicious  to  insist  upon  a  rigid  adherence 
to  it.  Patients  are  apt  to  feel  the  want  of  bread  more  than  any  other 
article  of  food,  and  it  is  sometimes  advisable  to  allow  it  in  moderate 
quantity. 

The  free  use  of  sugar  in  cases  of  diabetes  was  tried  many  years  ago  in 
Guy's  Hospital  by  Richard  Bright,  and  more  recently  in  France  and  other 
countries.  Experience  has  shown,  that,  while  sugar  is  tolerated  in  some 
cases  much  better  than  might  have  been  anticipated,  in  many,  if  not  most, 
cases  it  is  evidently  productive  of  harm. 

Attention  to  the  skin  is  important  in  cases  of  diabetes.  The  surface 
should  be  efficiently  protected,  in  cold  or  variable  climates,  by  flannel  or 
silk,  and  during  the  winter  season,  by  the  chamois  leather  or  buckskin 
waistcoat.  Sponging  the  body,  followed  by  brisk  friction,  is  useful.  The 
occasional  use  of  the  warm  bath  is  to  be  advised.  A  change  from  a  cold 
and  variable  climate  to  one  uniform  and  warm  is  often  highly  advantageous. 
A  long  sea  voyage  in  a  warm  latitude  has  been  found  signally  beneficial. 
Exercise  in  the  open  air  is  a  highly  important  part  of  the  regimenal  treat- 
ment. Gymnastic  exercises  may  sometimes  be  resorted  to  with  profit. 
Last,  but  by  no  means  least  in  importance,  mental  relaxation  and  recrea- 
tion are  to  be  enumerated  in  the  list  of  measures  of  regimen.  Professor 

the  morning,  when,  if  perfectly  dry  and  crisp,  it  will  be  fit  for  grinding.  The  bran 
thus  prepared  must  be  ground  in  a  fine  mill  and  sifted  through  awire  sieve  of  such 
fineness  as  to  require  the  use  of  a  brush  to  pass  it  through.  That  which  remains 
in  the  sieve  must  be  ground  again  until  it  becomes  quite  soft  and  fine.  Take  of 
this  bran  powder  three  ounces  (some  patients  use  four  ounces),  three  eggs,  one  and 
a  half  or  two  ounces  of  butter,  and  about  half  a  pint  of  milk  ;  mix  the  eggs  with  a 
little  of  the  milk,  and  warm  the  butter  with  the  other  portion  ;  then  stir  the  whole 
well  together,  adding  a  little  nutmeg  and  ginger,  or  any  other  agreeable  spice. 
Bake  in  small  tins,  which  must  be  well  buttered,  in  a  rather  quick  oven  for  about 
half  an  hour.  The  cakes,  when  linked,  should  be  a  little  thicker  than  a  captain's 
biscuit.  They  may  be  eaten  with  meat  or  cheese  for  breakfast,  dinner,  and  supper. 
At  tea  they  require  a  free  allowance  of  butter,  or  they  may  he  eaten  with  curd 
or  any  of  the  soft  cheeses. '* 

54 


850  SACCHARINE    DIABETES. 

Seegan,  who  has  studied  over  one  hundred  cases  at  Carlsbad,  Germany, 
states  that  the  waters  of  this  place  are  generally  useful,  as  shown  by  a 
diminution  of  the  sugar  in  the  urine,  and  general  improvement,  but  that 
they  do  not  exert  a  curative  effect.1 

The  treatment  of  this  disease,  as  regards  diet  and  regimen,  unfortu- 
nately, in  many  cases,  is  practicable  only  to  a  limited  extent.  The  pros- 
pect of  improvement  and  cure  is  vastly  better  when  the  circumstances  of 
patients  permit  their  having  recourse  to  the  measures  which  have  been 
mentioned,  to  the  fullest  extent.  These  measures  are  not  fully  available 
in  hospital  or  dispensary  practice  and  in  cases  among  the  poorer  classes 
of  society.  If,  happily,  the  affection  be  removed,  as  shown  by  the  dis- 
appearance of  sugar  from  the  urine,  and  a  corresponding  improvement  in 
all  the  symptoms,  the  liability  to  a  return  is  to  be  borne  in  mind.  The 
usual  diet  of  health  and  the  habits  of  life  in  other  respects  are  to  be  cau- 
tiously resumed,  and  great  care  to  avoid  all  the  causes  of  disease,  for 
months,  years,  and  indeed  during  lifetime,  is  to  be  enjoined. 

As  an  addendum  to  the  foregoing  account  of  the  treatment  of  diabetes, 
what  is  known  as  the  "milk-treatment"  claims  notice.  An  exclusively 
milk  diet  has  been  found  by  Arthur  Scott  Donkin,  George  W.  Balfour, 
Dr.  Karrcl,  of  St.  Petersburg,  and  others,  notably  effective  in  this  disease. 
I  can  testify  to  its  utility,  having  made  trial  of  it  in  several  hospital  cases. 
In  my  cases  the  quantity  of  urine  diminished  greatly  under  its  use,  and 
there  was  general  improvement,  but  without,  in  any  cases,  an  approach  to 
recovery.  The  milk  used  was  that  known  as  "  condensed  milk,"  brought 
to  the  ordinary  standard  of  pure  milk  by  the  addition  of  water.  The 
writers  just  named,  however,  consider  it  important  to  remove  the  cream 
from  the  milk ;  hence,  the  term  "  skim-milk  treatment"  is  used  by  them. 
Donkin  claims,  in  behalf  of  this  treatment,  that  if  the  disease  be  not  far 
advanced,  the  sugar  will  disappear  from  the  urine  in  from  12  days  to  5  or 
6  weeks  ;  and  that,  if  the  disease  have  been  of  long  standing,  its  progress 
will  be  arrested,  although  a  cure  is  not  to  be  expected.  The  patient  is  to 
be  restricted  to  skim-milk  for  3  weeks  or  a  month,  then,  in  addition,  from 
two  to  four  pints  may  be  taken  in  the  form  of  curd  made  by  rennet. 
After  a  time,  varying  in  different  cases,  lean  meat  and  green  vegetables 
are  added.  Gradually,  the  patient  is  allowed  eggs,  fish,  game,  poultry, 
potted  bread,  and  a  variety  of  dishes  made  of  lean  meats.  After  recovery, 
vegetable  substances  containing  starch  and  sugar  are  to  be  excluded  for  a 
long  time,  and,  in  some  cases,  this  must  be  permanent.  There  is  always 
loss  of  weight  for  the  first  2  or  3  weeks  after  commencing  the  skim-milk 
treatment.2 

It  is  to  be  added,  that  the  clinical  evidence,  adduced  by  Donkin,  of  the 
success  of  this  treatment,  is  comprised  in  a  report  of  seven  cases.  In  one 
of  these  cases  sugar  was  absent  from  the  urine,  and  the  general  condition 
was  good  three  months  after  the  date  of  recovery.  In  another  case,  freedom 
from  the  disease  was  known  to  have  continued  for  several  months.  In 
one  case,  the  disease  returned  nine  months  after  apparent  recovery.  In 
another  case,  the  health  was  good,  and  there  was  no  sugar  in  the  urine, 
after  the  lapse  of  seven  months.  In  the  remaining  three  cases,  there  was 
improvement  but  not  recovery. 

These  cases,  while  they  certainly  furnish  encouragement  for  the  trial  of 

1  Vide  Archives  Ge*enerales  de  Medecine,  Mars,  1867. 

8  The  Skim-milk  Treatment  of  Diabetes  and  Bright's  disease,  by  Arthur  Scott 
Donkin,  M.D.,  etc.  London,  1871. 
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the  treatment,  are  by  no  means  sufficient  for  determining  the  extent  of 
its  curative  power ;  nor  is  it  certain  that  a  permanent  cure  was  effected  in 
a  single  case.  Further  clinical  facts  are  requisite  as  a  basis  for  a  fair 
estimate  of  the  value  of  the  treatment. 


CHAPTER   IY. 

Disease  of  the  Supra-Renal  Capsules— Addison's   Disease.    Involuntary  Seminal  Emissions, 
Sperm  atorrhrea.    Impotence. 

rpHE  supra-renal  capsules  have  no  known  connection  with  the  kidneys 
I  other  than  the  pruximity  expressed  by  the  name.  As,  however,  the 
functions  of  these  organs  are  not  known,  the  diseases  to  which  they  are 
subject  may  with  propriety  be  noticed  in  this  section.  A  portion,  there- 
fore, of  this  chapter  will  be  devoted  to  disease  of  the  supra-renal  capsules, 
as  entering  into  the  affection  described  by  Addison.  Diseases  affecting 
the  generative  system  are,  for  the  most  part,  embraced  either  among  the 
diseases  peculiar  to  women  or  the  diseases  which  are  properly  surgical, 
lint  there  are  certain  affections  of  the  male  generative  system  which  may 
be  considered  as  belonging  to  medical  practice  rather  than  to  surgery,  viz., 
involuntary  seminal  emissions,  spermatorrhoea,  and  impotence.  A  brief 
notice  of  the  latter  affections  will  conclude  the  section  embracing  the 
diseases  of  the  genito-urinary  system. 

Disease  of  the  Supra-Renal  Capsules  — Addison's  Disease. 

The  late  Dr.  Thomas  Addison,  of  Guy's  Hospital,  London,  in  1855,  de- 
scribed a  form  of  anaemia  characterized  by  a  dingy  or  dark  discoloration 
of  the  skin.  This  form  of  aiuvmia,  which  has  been  already  referred  to  in 
connection  with  the  morbid  conditions  of  the  blood,  is  described  by  Dr. 
Addison  as  follows:  "For  a  long  period  I  had,  from  time  to  time,  met 
with  a  very  remarkable  form  of  general  anaemia,  occurring  without  any 
discoverable  cause  whatever — cases  in  which  there  had  been  no  previous 
loss  of  blood,  no  exhausting  diarrhoea,  no  chlorosis,  no  purpura,  no  renal, 
splenic,  miasmatic,  glandular,  strumous,  or  malignant  disease.  Accord- 
ingly, in  speaking  of  this  form  of  anosmia  in  clinical  lectures,  I — perhaps 
with  little  propriet}' — applied  to  it  the  term  '  idiopathic,'  to  distinguish  it 
from  cases  in  which  there  existed  more  or  less  evidence  of  some  of  the 
usual  causes  or  concomitants  of  the  anaemic  state.  The  disease  presented 
in  every  instance  the  same  general  character,  pursued  a  similar  course, 
and,  with  scarcely  a  single  exception,  was  followed,  after  a  variable  period, 
by  the  same  fatal  result.  It  occurs  in  both  sexes,  generally,  but  not  ex- 
clusively, beyond  the  middle  period  of  life,  and,  so  far  as  I  at  present  know, 
chiefly  in  persons  of  a  somewhat  large  and  bulky  frame,  and  with  a  strongly- 
marked  tendency  to  the  formation  of  fat.  lit  makes  its  approach  in  so 
slow  and  insidious  a  manner,  that  the  patient  can  hardly  fix  a  date  to  his 
earliest  feeling  of  that  languor  which  is  shortly  to  become  so  extreme. 
The  countenance  gets  pale,  the  whites  of  the  eyes  become  pearly,  the 
general  frame  flabby  rather  than  wasted ;  the  pulse  perhaps  large,  but 
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remarkably  soft  and  compressible,  and  occasionally  with  a  slight  jerk, 
especially  under  the  slightest  excitement ;  there  is  an  increasing  indispo- 
sition to  exertion,  with  an  uncomfortable  feeling  of  faintness  or  breath- 
lessness  in  attempting  it ;  the  heart  is  readily  made  to  palpitate  ;  the  whole 
surface  of  the  body  presents  a  blanched,  smooth,  and  waxy  appearance ; 
the  lips,  gums,  and  tongue  seem  bloodless  ;  the  flabbiness  of  the  solids 
increases ;  the  appetite  fails ;  extreme  languor  and  faintness  supervene, 
breathlessness  and  palpitations  being  produced  by  the  most  trifling  ex- 
ertion or  emotion ;  some  slight  oedema  is  probably  perceived  about  the 
ankles ;  the  debility  becomes  extreme,  the  patient  can  no  longer  rise  from 
the  bed,  the  mind  occasionally  wanders,  he  falls  into  a  prostrate  and  half- 
torpid  state,  and  at  length  expires ;  nevertheless,  to  the  very  last,  and 
after  a  sickness  of  perhaps  several  months'  duration,  the  bulkiness  of  the 
general  frame  and  the  amount  of  obesity  often  present  a  most  striking 
contrast  to  the  failure  and  exhaustion  observable  in  every  other  respect."1 

In  connection  with  anaemia  and  symptoms  denoting  an  extremely  grave 
cachetic  condition,  Dr.  Acldison  was  led  to  observe  a  discoloration  of  the 
surface,  which  he  describes  as  follows :  "  With  more  or  less  manifestation 
of  the  symptoms  already  enumerated,  we  discover  a  most  remarkable, 
and,  so  far  as  I  know,  characteristic  discoloration  taking  place  in  the 
skin — sufficiently  marked,  indeed,  as  generally  to  have  attracted  the  atten- 
tion of  the  patient  himself  or  his  friends.  This  discoloration  pervades 
the  whole  surface  of  the  body,  but  is  commonly  most  strongly  manifested 
on  the  face,  neck,  superior  extremities,  penis,  and  scrotum,  and  in  the 
flexures  of  the  axillae  and  around  the  navel.  It  may  be  said  to  present  a 
dingy  or  smoky  appearance,  or  various  tints  or  shades  of  deep  amber  or 
chestnut-brown  ;  arid  in  one  instance  the  skin  was  so  universally  and  so 
deeply  darkened,  that,  but  for  the  features,  the  patient  might  have  been 
mistaken  for  a  mulatto."2 

An  examination  of  the  bodies  after  death  failed  to  reveal  lesions  of  im- 
porant  organs  adequate  to  explain  the  symptoms  and  the  fatal  termina- 
tion in  the  cases  described.  At  length  Dr.  Addison  was  led  to  observe  the 
coexistence  of  disease  of  the  supra-renal  capsules.  In  the  monograph 
from  which  the  foregoing  extracts  are  taken,  he  gives  an  account  of  eleven 
cases,  in  all  of  which  the  supra-renal  capsules  were  more  or  less  diseased. 
In  some  of  the  cases  the  disease  was  limited  to  one  of  the  capsules,  and 
in  other  cases  both  organs  were  affected. 

Since  the  publication  of  Addison's  researches,  the  attention  of  clinical 
observers  in  different  countries  has  been  directed  to  the  coexistence  of  dis- 
ease of  the  supra-renal  capsules,  with  the  peculiar  cachectic  condition, 
accompanied  by  discoloration  of  the  skin.  And,  regarding  the  condition 
as  constituting  a  newly-discovered  affection,  it  is  commonly  known  as  the 
bronzed-skin  disease  ;  it  has  also  been  called,  in  honor  of  the  discoverer, 
Addison's  disease ;  supra-renal  melasma  is  another  name.  Numerous 
cases  have  been  reported.  The  affection,  although  not  of  frequent  occur- 
rence, is  not  extremely  rare.  My  colleague,  Prof.  Isaac  E.  Taylor,  has  re- 
ported seven  cases,  six  of  which  were  observed  in  Bellevue  Hospital,  in 
the  course  of  a  service  of  two  months.  A  post-mortem  examination  was 
made  in  only  two  of  these  cases,  in  both  of  which  the  supra-renal  cap- 
sules were  diseased. 

Of  the  reported  cases  in  which  the  coloration  of  the  skin,  or  melasma, 

1  On  the  Constitutional  and  Local  Effects  of  Diseases  of  the  Supra-renal  Capsules, 
by  Thomas  Addisou,  M.D.,  Senior  Physician  to  Guy's  Hospital,  London,  1855. 
«  Ibid. 
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together  with  the  anaemia  and  other  symptoms,  have  corresponded  with 
the  cases  observed  by  Addison,  the  supra-renal  capsules  have  not  been 
uniformly  found  diseased.  On  the  other  hand,  disease  of  the  supra-renal 
Capsules  is  by  no  means  invariably  accompanied  by  the  bronzed-skin  and 
cachectic  condition  described  by  Addison.  The  proportion  of  cases  in 
which  the  bronzed-skin  disease  and  disease  of  the  capsules  are  associated, 
are,  however,  sufficient  in  number  to  show  that  the  association  is  due, 
not  merely  to  coincidence,  but  to  a  pathological  connection.  Of  the 
nature  of  the  pathological  connection  existing  between  the  bronzed-skin 
disease  and  disease  of  the  supra-renal  capsules,  facts  at  present  ascer- 
tained do  not  warrant  a  conclusion.  The  pathological  importance  of  the 
disease  of  the  capsules  can  only  be  conjectured.  The  lack  of  positive 
knowledge  on  this  point  corresponds  with  our  ignorance  of  the  physio- 
logical importance  of  the  capsules.  Brown-S^quard,  finding  that  speedy 
death  followed  the  removal  of  these  organs  in  inferior  animals,  was  led 
to  conclude  that  they  performed  some  function  indispensable  to  life.  The 
experiments  of  Harley  and  others,  however,  render  this  conclusion  un- 
tenable. Animals  have  recovered  and  remained  perfectly  well  after  these 
organs  had  been  removed.  We  are  hardly  warranted  in  calling  the  disease 
of  the  capsules,  when  associated  with  bronzed-skin  disease,  the  anatomi- 
cal characteristic  of  the  latter,  in  the  same  sense  as,  for  example,  disease 
of  the  Peyerian  glands  is  the  anatomical  characteristic  of  typhoid  fever. 
The  association  is  not  sufficiently  constant  to  establish  the  relation  ex- 
pressed by  that  term.  The  pathological  connection  would  seem  rather  to 
resemble  that  existing  between  enlargement  of  the  spleen  and  intermittent 
fever. 

The  disease  of  the  supra-renal  capsules  in  certain  cases  of  the  so-called 
Addison's  or  bronzed-skin  disease  consists  in  the  presence  of  a  softish, 
gray,  translucent  matter,  which  sometimes  becomes  liquefied  into  a  cream- 
like  matter,  and  sometimes  becomes  solidified  into  a  cretaceous  mass. 
The  deposit  replaces  the  tissue  of  the  organs,  and,  if  extensive,  involves 
their  disorganization.1  These  organs  are  also  occasionally  the  seat  of  the 
tuberculous  deposit,  of  cancer,  and  fatty  degeneration.  Aside  from  the 
connection  with  the  bronzed-skin  disease,  there  are  no  symptoms  which 
point  to  disease'  seated  in  these  organs. 

Bronzing  of  the  skin,  melasma,  corresponding  to  the  description  by 
Addison,  may  exist  without  the  anosmia  and  cachectic  condition  which 
are  essential  to  the  affection  which  he  describes.  It  is,  therefore,  to  be 
borne  in  mind  that  melasma,  alone,  is  not  evidence  of  Addison's  disease, 
and,  in  itself,  does  not  involve  a  grave  condition.  The  melasma  which 
is  a  symptom  of  Addison's  disease  is  to  be  discriminated  from  the  erup- 
tive disease  known  as  pityriaxis  mqa.  The  latter  is  accompanied  by 
furfuraceous  desquamation  of  the  cuticle,  and  is  attended  by  a  trouble- 
some pruritus.  Discoloration  of  the  skin  caused  by  the  prolonged  admin- 
istration of  silver  is,  also,  not  to  be  confounded  with  the  bronzed  skin 
of  Addison's  disease.  Microscopical  examination  of  specimens  of  skin 
affected  with  the  bronzed  discoloration,  made  by  Wilkes,  Robin,  and 
Dalton,  has  shown  that  the  morbid  change  in  color  is  due  to  pigmentary 
granules  in  the  rete  mucosutn,  identical  with  those  in  the  skin  of  the 
negro. 

As  regards  the  treatment  of  the  bronze-skin  disease,  the  indications  are 
derived  from  the  amemia  and  the  cachetic  condition.  But,  thus  far,  thera- 

1  Vide  Wilkes'  Pathological  Anatomy. 
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peutical  measures  have  proved  unavailing.  Were  the  pathology  of  the 
affection  understood,  it  might  perhaps  lead  the  way  to  successful  treat- 
ment, but,  in  the  existing  state  of  our  knowledge,  it  is  to  be  reckoned 
among  the  incurable  diseases.  In  a  case  which  I  saw  with  Dr.  A.  D.  Rock- 
well, the  treatment  by  general  faradization  and  galvanization  of  the 
sympathetic  was  accompanied  by  marked  improvement  as  regards  the 
muscular  strength  and  endurance ;  the  sexual  desire  and  capacity,  which 
had  been  lost,  returned,  and  the  bronzing  became  sensibly  lighter.  This 
improvement  continued  for  two  years,  when  the  patient  failed  rapidly  and 
died  within  a  few  weeks  from  the  time  he  began  to  decline.  The  autopsy 
in  this  case  showed  characteristic  lesion  of  the  capsules. 

Dr.  Edward  Headlam  Greenhow,  in  a  monograph  published  in  1866, 
gives  the  results  of  an  analysis  of  196  cases,  these  being  all  the  cases 
which  he  was  able  to  collect,  of  disease  of  the  supra-renal  capsules  of 
whatever  kind,  and  all  the  cases  of  bronzed  skin  without  any  supra-renal 
disease.  In  this  collection  of  cases  were  embraced  ten  in  which  discolora- 
tion of  the  skin  existed  without  disease  of  the  supra-renal  capsules  ; 
twenty-four  in  which  the  disease  of  the  capsules  was  considered  as  can- 
cerous ;  ten  in  which  the  disease  of  the  capsules  was  not  cancerous  nor 
yet  true  Addison's  disease,  and  twenty-four  in  which  the  disease  was  im- 
perfectly described  as  of  a  doubtful  character.  Excluding  these  sixty-eight 
cases,  the  remainder  (128  cases)  were  cases  in  which  the  supra-renal  cap- 
sules had  undergone  the  peculiar  morbid  change  characteristic  of  Addison's 
disease.  Of  these  128  cases,  in  46  the  disease  of  the  capsules  was  uncom- 
plicated ;  in  59  the  disease  was  complicated  with  vertebral  and  tubercular 
disease,  and  in  23  phthisis,  or  some  other  serious  disease,  was  associated. 
In  18  of  the  128  cases  there  was  no  discoloration  of  the  skin ;  in  85  the 
characteristic  discoloration  was  mai-ked,  and  in  25  it  was  slight.  In  28 
cases  there  were  no  constitutional  symptoms  ;  in  17  cases  the  constitutional 
symptoms  were  slight,  and  in  83  cases  the  constitutional  symptoms  were 
marked.  These  facts  are  considered  by  Greenhow  as  showing  a  patholo- 
gical "relation  between  a  certain  train  of  constitutional  symptoms, 
attended  by  discoloration  of  the  skin,  and  one  particular  organic  lesion 
of  the  supra-renal  capsules." 

According  to  Greenhow,  the  lesion  in  true  Addison's  disease  is  peculiar 
to  that  disease.  Cancerous  and  other  affections  which  are  not  character- 
istic are  unattended  by  discoloration  and  the  constitutional  symptoms 
proper  to  Addison's  disease.  He  describes  the  morbid  appearances  as 
follows  :  "  They  (the  capsules)  are  generally  hard  and  nodulated.  On 
section,  they  scarcely  ever  present  any  trace  of  the  distinction  between 
cortex  and  medulla,  or  any  remains  of  the  natural  tissue.  It  is  evident 
that  there  has  been  an  exudation  which  has  obliterated  the  original  struc- 
ture. In  a  large  proportion  of  the  accurately  recorded  cases,  the  appear- 
ance of  the  capsules  on  section  is  said  not  to  have  been  uniform,  but 
marked  by  the  admixture  of  two  different  looking  deposits.  One  of  these 
is  semi-transparent,  firm,  and,  when  first  cut  into,  of  a  grayish  color, 
rapidly  assuming  a  pinkish  hue  on  exposure  to  the  air;  the  other  is  gene- 
rally seen  in  the  form  of  irregular,  roundish,  opaque,  yellow,  or  cream- 
colored  masses,  embedded  in  the  translucent  portion.  Often,  on  careful 
examination,  various  gradations  will  be  met  with,  intermediate  between  the 
translucent  tissue  and  the  opaque  friable  nodules,  and  sometimes  there  are 
harder  portions  of  a  cretaceous  character,  either  in  the  form  of  granules 
or  of  larger  masses.  Sometimes,  also,  collections  of  thick,  creamy  fluid, 
called  abscesses  by  some  observers,  are  found  occupying  larger  or  smaller 
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portions  of  the  diseased  organs,  which,  in  exceptional,  probably  older, 
.  :uv  >hri  veiled  instead  <>f  being  enlarged,  and  contain  only  this  fluid 
with  a  little  cheesy  mutter, or  else  are  hardened  throughout  into  cretaceous 
masses.  Under  the  microscope  the  translucent  portion  is  generally  found 
to  consist  of  a  more  or  less  fibrous  basis,  mixed  with  much  granular  mat- 
ter, containing  shrunken  cells  and  nuclei,  some  of  the  nuclei  being  occa- 
sionally elongated  into  spindle-shaped  bodies.  The  yellow  opaque  nodules 
consist,  in  different  proportions,  of  amorphous  matter  mixed  with  irregular 
shaped,  shrunken  cells,  nuclei,  and  oil.  When  the  creamy  liquid  from 
cavities,  or  so-called  abscesses,  has  been  examined,  it  has  been  found  not 
to  be  true  pus,  but  to  consist  mainly  of  oily  debris." 

Both  qapsules  are  generally  diseased.  The  exceptions  in  Greenhow's 
cases  were  only  11  in  128.  The  disease,  however,  is  by  no  means  in  the 
same  stage  in  both  organs.  Greenhow  attributes  the  disease  to  an  ex- 
tension of  inflammation  from  disease  or  injured  adjacent  parts  to  the 
capsules.  In  a  large  proportion  of  cases,  evidences  of  inflammation  in  the 
cellular  envelopes  of  the  capsules  are  found  after  death,  namely  thickening 
and  firm  adhesions  to  neighboring  organs — diaphragm,  liver,  pancreas, 
vena  cava,  kidneys,  stomach,  etc.  It  is,  perhaps,  more  probable  that  these 
effects  of  extrinsic  inflammation  are  secondary  to  disease  of  the  capsules. 

Greenhow  describes  the  constitutional  symptoms  as  follows :  "  Gradual 
progressive  asthenia,  often  originating  without  any  apparent  cause,  and 
seldom  dating  from  any  definite  period  ;  great  languor  and  indisposition 
for  exertion,  with,  in  advanced  cases,  breathlessness  and  palpitation,  fre- 
quent sighing  or  yawning,  and  generally  faintness  on  making  any  muscular 
ett'ort,  sometimes  even  on  being  raised  up  in  bed.  There  is  almost  invari- 
ably great  weakness  of  the  heart's  action  and  remarkable  feebleness  of 
pulse  ;  loss  of  appetite  ;  irritability  of  stomach,  with  nausea ;  and,  toward 
the  close  of  the  illness,  at  least  occasional,  and  often  persistent,  vomiting. 
The  mind  is  generally  clear  to  the  last,  but  so  great  is  the  prostration  in 
the  latest  stages  of  the  disease  that  the  patient  often  lies  in  a  drowsy,  ap- 
parently semi-comatose  state,  from  which,  however,  he  can  be  roused  by 
questions,  and  to  these  he  generally  gives  pertinent,  though  slow  and 
reluctant,  answers.  There  are  in  many  cases  pains  in  the  loins,  hypo- 
chondria or  epigastrium  ;  and,  more  rarely,  dimness  of  sight,  vertigo,  and, 
near  death,  a  tendency  to  incoherence  or  delirium.  Death  takes  place 
from  asthenia,  and,  often,  rather  suddenly."  "  There  is,  in  uncomplicated 
cases,  comparatively  little  or  no  emaciation.  The  skin  is  soft  and  cool. 
The  tongue  is  usually  clean  and  moist  until  the  last  day  of  life ;  the  bowels 
are  seldom  disordered,  and  the  urine  is  normal." 

Other  conclusions  from  Greenhow's  investigations  are  as  follows:  "In 
many  cases  the  hair  becomes  visibly  darker  with  the  darkening  of  the 
skin." 

"As  yet  no  satisfactory  conclusions  can  be  drawn  from  the  hitherto 
insufficient  investigations  into  the  condition  of  the  blood." 

Males  are  oftener  affected  than  females.  The  disease  seems  not  to 
occur  in  childhood  ;  the  earliest  age  of  death  was  11  j^ears.  It  is  equally 
rare  in  advanced  life.  Only  seven  males  and  four  females  died  above  t  la- 
age  of  50  years  ;  and  of  these  only  two  mules  and  one  female  were  over 
60  years  of  age.  The  disease  is  in  a  great  measure  confined  to  classes 
engaged  in  active  manual  labor.1 

1  For  analysis  of  203  cases,  and  farts  bearing  on  the  theory  that,  the  semilnnar 
ganglion  and  solar  plexus  are  involved  in  the  pathology  of  th«>  a  fleet  ion,  rii><'.  article 
by  .lareoml  in  Nouveau  Diet,  de  Mud  el  de  Chirurg.  Pratique,  toiue  v.  (.Broiizee 
nialadic),  1866. 
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Involuntary  Seminal  Emissions.    Spermatorrhoea. 
Impotence. 

Involuntary  seminal  emissions,  spermatorrhoea,  and  impotence  fre- 
quently depend  on  abnormal  conditions  which*  belong  to  surgery,  but  not 
infrequently  they  fall  properly  within  the  sphere  of  the  practice  of  medi- 
cine. By  involuntary  seminal  emissions  is  meant  the  ejaculation  of  semen 
and  the  venereal  orgasm,  without  any  voluntary  effort,  either  natural  or 
unnatural.  Involuntary  emissions  occurring  during  sleep  are  common, 
taking  place  in  connection  with  erotic  dreams.  Occurring  after  intervals 
of  several  weeks  or  days,  in  persons  of  continent  habits,  they  are  physio- 
logical rather  than  pathological.  They  denote  simply  a  certain  amount 
of  functional  activity  of  the  generative  organs. .  They  do  not  imply  a 
morbid  condition,  nor  do  they  lead  to  any  morbid  effects.  They  are  apt 
especially  to  occur  when  habitual  sexual  intercourse  is,  from  any  cause, 
interrupted.  Under  these  circumstances,  they  are  manifestations  of  health 
rather  than  disease.  The  physician  is  warranted  in  giving  such  assur- 
ances to  patients,  who  often  are  rendered  needlessly  apprehensive  and 
unhappy  by  popular  works  or  lectures,  the  object  of  which  is  to  excite 
fears  for  a  mercenary  purpose. 

Occurring  more  frequently  than  within  the  limits  just  stated,  the  emis- 
sions denote  a  morbid  erethism  and  weakness  of  the  organs  of  generation. 
They  occur  sometimes  nightly,  and  sometimes  even  repeatedly  during  the 
same  night.  They  then  call  for  remedial  measures,  although,  under  these 
circumstances,  their  morbid  effects  have  been  much  exaggerated.  Occur- 
ring frequently  in  persons  debilitated  from  any  cause,  they  may  take  place 
without  erection,  and  with  little  or  no  venereal  excitement,  the  patient 
sometimes  becoming  aware  of  their  occurrence  only  by  the  seminal  stains. 
They  occur  sometimes  during  the  da}r  when  the  venereal  desire  is  excited. 
These  are  called  diurnal,  in  distinction  from  nocturnal,  emissions.  A  pa- 
tient stated  to  me  that  they  had  occurred,  in  his  case,  from  excitement 
caused  by  shampooing  the  head  in  a  barber's  shop.  Persons  who  have 
been  addicted  to  venereal  excesses  or  to  the  unnatural  abuse  of  the  sexual 
function,  are  especially  subject  to  this  morbid  frequency  of  involuntary 
emissions.  The  mind,  in  such  cases,  particularly  if  the  affection  be  attri- 
butable to  unnatural  abuse,  is  apt  to  become  greatly  depressed ;  the  pa- 
tient is  apprehensive  of  impotence,  or  fancies  that  he  is  already  impotent ; 
thus  attention  is  absorbed  with  the  affection  ;  he  suffers  from  a  sense  of 
pollution  and  degradation  ;  he  believes  that  his  constitution  is  ruined,  and 
there  is  danger  of  insanity.  Patients  in  the  condition  just  sketched  form 
an  unfortunate  class  with  which  every  practitioner  is  more  or  less  familiar. 
They  are  apt  to  go  from  one  physician  to  another,  and  upon  patients  of 
this  class  quacks  prey  largely.  The  affection  sometimes  exists  in  a  still 
greater  degree.  The  emissions  are  diurnal,  as  well  as  nocturnal.  They 
are  produced  by  anything  which  provokes  the  sexual  passion,  and  may 
take  place  with  little  or  no  excitement  of  the  external  organs. 

Spermatorrhoea  means,  strictly,  the  discharge  of  semen  without  the 
occurrence  of  the  orgasm.  It  is  an  affection  superadded  to  morbid  semi- 
nal emissions,  the  seminal  secretion  passing  into  the  urethra,  and  some- 
times into  the  bladder,  without  the  consciousness  of  the  patient.  In  cases 
of  spermatorrhoea,  the  semen  is  expelled  in  the  acts  of  micturition  and 
defecation.  Cases  of  true  spermatorrhoea  are  far  less  frequent  than  has 
hitherto  been  supposed.  Persons  have  been  regarded  as  having  this  affec- 
tion whenever  a  mucilaginous  fluid  bearing  some  resemblance  to  semen  is 
discharged  from  the  urethra.  The  microscope  affords  the  only  reliable 
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mode  of  determining  that  the  liquid  is  seminal.  Were  this  mode  of  ex- 
amination generally  employed,  eases  of  spermatorrhoea  would  be  found  to 
l>e  extremely  rare.  In  examining  the  sediment  of  the  morning  urine,  it  is 
to  be  borne  in  mind  that  spermatozoids  will  be  likely  to  be  found  if  sexual 
intercourse  or  a  seminal  emission  have  taken  place  during  the  night.  The 
presence  of  the  spermatozoids,  under  these  circumstances,  is  not  evidence 
of  spermatorrhoea.  Veritable  spi-rmatorrha'a  doubtless  occurs,  but  pro- 
bably always  in  persons  who  are  affected  with  a  morbid  frequency  of 
seminal  emissions.  Muco-purulent  matter  escaping  from  the  urethra,  or 
observed  in  the  urine,  in  cases  of  cystitis,  may  give  rise,  in  the  mind  of 
the  patient,  to  the  apprehension  of  spermatorrhoea.  A  transparent  viscid 
liquid  escaping,  in  a  small  quantity,  from  the  urethra,  especially  after  pro- 
longed erection,  not  infrequently  occasions  much  uneasiness  in  the  minds 
of  persons  whose  attention  is  directed  to  the  sexual  organs  with  reference 
to  spermatorrhoea,  and  of  those  who  have  had  gonorrhoea.  This  is  treated 
as  a  gleety  discharge  by  empirics.  The  discharge  is  a  secretion  from  the 
bulbo-urethral  glands,  or  the  glands  of  Cowper,  and  is  of  no  practical  im- 
portance. It  is  sometimes  of  importance  in  a  medico-legal  view  to  deter- 
mine whether  stains  on  linen  are  caused  by  dried  semen.  The  physical 
characters  of  suspected  stains  are  not  to  be  relied  upon ;  nor  is  chemical 
analysis  reliable.  If,  however,  water  be  slowly  added  to  the  stains,  and 
portions  be  examined  by  the  microscope,  spermatozoids  will  be  recog- 
nizable when  the  stains  are  seminal.1  , 

Involuntary  seminal  emissions  and  spermatorrhoea  are  fequently  asso- 
ciated with  symptoms  denoting  various  kinds  of  functional  disorder,  and 
more  especially  disturbance  of  the  nervous  system.  These  symptoms  have 
been  considered  as  direct  morbid  effects  of  seminal  losses.  More  or  less 
general  debility  is  undoubtedly  a  result  of  an  abnormal  discharge  of  semen, 
but  the  latter  is  often  incidental  to  disorder  of  the  system  otherwise  pro- 
duced ;  and  the  disturbance  of  the  nervous  system,  so  frequently  associ- 
ated with  seminal  losses,  is  measurably  due  to  the  mental  depression  and 
apprehensions  which  they  are  apt  to  occasion. 

In  the  treatment  of  seminal  emissions,  the  distinction  which  has  been 
made  between  their  physiological  and  pathological  character  is  to  be  kept 
in  view.  Occurring  infrequent^  in  a  person  of  full  health,  in  addition  to 
assurances  of  their  innocuousness,  it  will  generally  suffice  to  advise  mode- 
ration in  the  use  of  wine  or  spirits  and  stimulating  articles  of  food, 
saline  laxatives  occasionally,  cold  ablution  of  the  genital  organs  at  night, 
avoidance  of  undue  warmth  from  the  bed  or  bedclothes,  and  the  mind  to 
be  diverted  as  much  as  possible  from  provocatives  of  sexual  desire.  If 
these  measures  do  not  suffice,  certain  remedies  which  appear  to  exert  an 
anaphrodisiac  influence  may  be  prescribed.  Remedies  which  may  be  given 
for  this  purpose  are* camphor,  lupulin  or  the  tincture  of  hops,  conium, 
belladonna,  and  the  bromide  of  potassium.  The  remedy  last  named  has 
seemed  to  me  to  be  distinctly  efficacious.  Marriage  is  always  remedial 
in  these  cases. 

Cases  in  which  the  emissions  depend  upon  a  morbid  erethism  and  weak- 
ness of  the  generative  organs,  and  cases  of  spermatorrhoea,  are  of  more 
importance,  and  the  treatment  is  more  difficult.  The  anaphrodisiac  reme- 
dies are  indicated  in  these  cases  ;  but  in  these  cases  much  benefit  is  derived 
from  tonic  remedies  and  an  invigorating  regimen.  Quinia,  small  doses 
of  strychnia  or  mix  vomica,  and  the  preparations  of  iron  are  useful ;  sea- 
bathing or  the  sponge-bath  and  out-of-door  life  or  gymnastic  exercises  are 

1  Robin,  Sur  les  TLumeurs. 
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useful  regimenal  measures.  The  diet  should  be  nutritious,  but  not  stimu- 
lating, and  alcoholic  stimulants  are  to  be  taken  very  moderately  or  inter- 
dicted. Everything  calculated  to  provoke  sexual  desire  should,  as  far  as 
practicable,  be  avoided.  Healthful  mental  occupation  and  chaste  associa- 
tions do  very  much  toward  effecting  a  cure.  It  is  obvious  that,  to  carry 
out  the  moral  part  of  the  treatment,  requires  on  the  part  of  the  patient  a 
determination  and  perseverance  which  are  often  wanting.  Taking  into 
view  all  the  circumstances  in  individual  cases,  it  is  sometimes  judicious 
to  encourage  or  recommend  marriage. 

Attention  is  to  be  directed  to  the  condition  of  the  urethra  in  cases  of 
seminal  emissions  and  spermatorrhoea  ;  they  are  apt  to  follow  gonorrhrea, 
and  are  sometimes  dependent  more  or  less  on  urethral  stricture.  Ac- 
cording to  Lallemand,  seminal  losses  often  depend  on  an  abnormal  sensi- 
bility at  or  near  the  prostatic  portion  of  the  urethra,  and  the  treatment 
in  these  cases  requires  the  use  of  the  bougie  and  cauterizing  applications. 
The  opinion  of  Lallemand  is  held  by  distinguished  surgeons  at  the  present 
time.  For  information  on  this  point  the  reader  is  referred  to  surgical 
works.  Trousseau  advises  in  some  cases  a  mechanical  method  of  treat- 
ment, consisting  in  the  introduction  within  the  rectum  of  a  kind  of  pessary 
of  an  elongated  oval  form,  varying  in  size  from  that  of  a  pigeon's  to  a 
hen's  egg,  connected  by  a  stem  with  a  metal  plate  applied  to  the  perineum 
and  coccyx,  the  object  being  to  compress  the  urethra  at  the  orifices  of  the 
ejaculatory  ducts.1 

Impotence*  means  -inability  to  perform  the  act  of  coition.  The  term 
does  not  mean  want  of  the  power  of  procreation  ;  the  latter  may  be  wanting 
when  there  is  no  incapacity  for  sexual  intercourse.  Exclusive  of  malfor- 
mations and  other  abnormal  conditions  of  a  surgical  nature,  impotence,  in 
the  first  place,  may  involve  absence  of  sexual  desire.  Different  persons  in 
health  differ  widely  as  regards  the  venereal  propensity  ;  in  some  persons 
the  sexual  desire  is  intense  and  importunate,  in  others  it  is  feeble,  and 
sometimes  it  is  altogether  wanting.  The  propensity  may,  on  the  one  hand, 
be  increased  by  indulgence,  and  by  fostering  in  various  ways  ideas  con- 
nected with  it ;  and  on  the  other  hand,  it  may  be  diminished  and  extin- 
guished by  an  opposite  course.  In  the  marital  relation,  frigidity,  as 
regards  this  propensity,  may  depend  on  personal  antipathy,  and  hence,  a 
not  infrequent  source  of  domestic  unhappiness.  Absence  of  sexual  desire 
may  arise  from  general  debility,  and  is  incident  to  various  diseases.  If 
the  diseases  with  which  it  is  connected  be  not  serious  nor  permanent,  a 
return  of  sexual  desire  may  be  expected  on  recovery  of  the  accustomed 
health.  Intense  mental  preoccupation,  the  depressing  emotions,  and  ex- 
altation of  the  higher  sentiments,  tend  to  repress  sexual  desire. 

As  the  loss  of  virility  is  generally  dreaded,  physicians  are  often  con- 
sulted when  a  notable  change  as  regards  the  venereal  propensity  is  expe- 
rienced. The  circumstances  which  have  led  to  the  change,  in  individual 
cases,  are  to  be  investigated,  and  the  conclusion  with  respect  to  the  pro- 
bability of  impotence,  together  with  the  treatment,  is  to  be  based  on  these 
circumstances.  In  a  large  proportion  of  cases,  the  deficiency  or  absence 
of  sexual  desire  is  due  to  temporary  causes.  Premature  decline  or  ex- 
tinction may  result,  on  the  one  hand,  from  early  and  excessive  indulgence 
or  abuse  of  the  generative  function,  and,  on  the  other  hand,  from  prolonged 
continence.  Under  certain  circumstances  aphrodisiac  remedies  are  desired. 
The  remedies  so  called  are  of  doubtful  efficacy.  Phosphorus,  cantharides, 
and  nux  vomica  have  been  considered  as  special  stimulants  acting  on  the 

1  Clinique  Meclicalc,  tome  ii. 
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organs  of  generation.  They  should  be  given  circumspect!}'.  It  is  some- 
-  useful  to  secure  the  moral  effect  of  remedies  supposed  to  have  this 
efiect. 

Impotence  may  exist  without  loss  of  sexual  desire.  Temporary  inca- 
pacity sometimes  proceeds  from  timidity  or  deficient  self-confidence.  The 
physician  is  not  infrequently  consulted  by  persons  about  to  enter  upon 
marriage,  who  are  apprehensive  of  incompetency  to  accomplish  coition. 
Assurances  of  capability,  if  it  be  evident  that  the  apprehensions  are  ima- 
ginary, may  be  all  that  these  cases  require.  Persons  who  have  practised 
masturbation  in  boyhood,  and  those  who  are  subject  to  involuntary  emis- 
sions during  sleep,  are  not  infrequently  led  to  believe  that  they  are  im- 
potent by  pernicious  publications  or  lectures,  designed  to  alarm  sensitive 
minds  ;  and  apprehension  on  the  score  of  abilit}-  to  accomplish  the  act  of 
coition  creates  a  temporary  incapacity.  A  failure  to  accomplish  the  act 
is  apt  to  be  followed  by  the  conviction  that  impotency  exists,  and,  prac- 
tically, it  does  exist  as  long  as  this  conviction  continues.  In  such  cases 
all  that  is  requisite  is  that  the  act  of  coition  should  be  undertaken  without 
any  anxiety  as  to  success.  It  is  useful,  in  such  cases,  to  interdict  sexual 
intercourse  for  a  certain  time,  in  order  to  prevent  tentative  efforts  which, 
if  unsuccessful,  fasten  the  conviction  of  impotency  more  and  more  upon 
the  mind.  If  a  certain  period  of  abstinence  be  enforced,  it  will  be  likely  to 
happen  that  the  patient  is  impelled  by  his  desires  to  demonstrate  his  ca- 
pacitj'  before  the  period  .expires.  A  remedy  prescribed  with  an  assurance 
of  a  cure,  doubtless  sometimes  proves  curative  by  a  moral  effect.  In 
certain  cases,  impotence,  with  sexual  desire,  is  a  result  of  the  erethism 
and  weakness  of  the  generative  organs,  associated  with  seminal  emissions 
and  spermatorrhoea.  The  ejaculation  and  orgasm  take  place  at  the  be- 
ginning of,  or  prior  to,  the  act  of  coition.  This  kind  of  impotence  is 
sometimes,  temporarily,  a  result  of  prolonged  continence.  The  measures 
of  treatment  in  such  cases  are  those  indicated  by  seminal  emissions  and 
spermatorrhoea.  Persistence  in  the  employment  of  these  measures,  to- 
gether with  a  proper  degree  of  reserve,  as  regards  the  frequency  of  the 
attempts  to  consummate  sexual  intercourse,  will  generally  prove  suc- 
cessful. 

Excessive  indulgence  in  venery,  when  it  does  not  lend  to  involuntary 
seminal  emissions,  spermatorrhoea,  or  impotence,  is  a  not  infrequent  cause 
of  ill  health.  Dyspeptic  ailments,  attacks  of  vertigo,  functional  disorder  of 
the  heart,  melancholia,  and  hypochondriasis,  are  among  the  morbid  effects 
of  this  cause.  It  is  the  duty  of  the  physician  to  inquire  into  the  habits  of 
patients  in  this  regard.  The  evils  of  excessive  indulgence,  aside  from 
moral  consequences,  are  greater  when  it  is  illicit  than  when  it  is  marital  ; 
moreover,  the  former  is  far  more  apt  to  be  excessive.  The  limits  of 
healthful  indulgence  doubtless  vary  according  to  constitutional  vigor,  but 
it  may  be  considered  as  excessive  if  the  acts  of  coition  are  repeated 
several  times  a  week. 

The  physician  is  sometimes  appealed  to  by  unmarried  persons  and  mar- 
ried persons  debarred,  for  various  reasons,  from  marital  intercourse,  to 
sanction  illicit  indulgence,  on  the  score  of  health.  It  would  be  out  of 
place  to  consider  here  this  topic  in  its  moral  aspects,  but  they  are  by  no 
nit  a  us  to  be  lost  sight  of  by  the  physician.  Irrespective  of  these,  in  view 
of  the  fact  that  inactivity  of  the  generative  organs  can  never  be  considered 
as  a  cause  of  disease,  and  also  of  the  fact  that,  as  a  rule,  the  functional 
power  of  these  organs  is  not  lost  by  being  held  in  abeyance,  he  is  not 
justified  in  giving  his  professional  approval  of  fornication  as  a  hygienic 
measure. 
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The  unnatural  abuse  of  the  sexual  function,  or  masturbation,  as  a  cause 
of  involuntary  seminal  emissions,  spermatorrhoea,  and  sometimes  impo- 
tence, has  been  already  referred  to.  The  effects  on  mind,  as  well  as  body, 
are  pernicious.  It  is  plainly  the  duty  of  the  physician  not  only  to  en- 
deavor to  discover  and  arrest  this  practice  in  individual  cases,  but  to 
enjoin  upon  parents,  teachers,  and  associates  the  importance  of  watchful- 
ness, in  this  respect,  over  those  for  whose  welfare  they -are,  to  a  greater  or 
less  extent,  responsible.  There  is  also  another  duty  of  the  physician  con- 
nected with  this  important  topic.  Many  sensitive  persons  who  have  been 
addicted  to  self-abuse  in  early  life  suffer  greatly  from  the  belief  that  their 
mental  and  physical  powers  have  been  irreparably  injured.  The  evils, 
great  as  they  sometimes  are,  are  greatly  exaggerated  by  popular  works 
and  lectures  designed  to  excite  fears  for  a  mercenary  end.  The  physician 
may  often  do  much  good  by  removing  undue  apprehensions  connected 
with  the  errors  of  youth. 


SECTION  SIXTH. 

FEVERS  AND  OTHER  GENERAL  DISEASES. 


CHAPTER   I. 

Classification  of  Fevers.    The  General  Pathology  of  Fever.    Fabricula.    Typhoid  Fever.— 
Anatomical  Characters  and  Clinical  History. 

rpHIS  concluding  section  will  be  devoted  to  fevers  and  other  general 
|_  diseases.  The  diseases  to  be  considered  in  this  section  differ  from 
those  which  have  been  considered  in  the  preceding  sections  in  this,  viz.  : 
They  do  not,  so  far  as  .at  present  known,  proceed  from  an  affection  of  any 
particular  part ;  hence  they  are  distinguished  as  general  diseases.  The 
diseases  known  as  fevers  are  plainly  thus  distinguished  from  diseases  of 
which  the  primary  manifestations  are  always  seated  in  some  organ  or 
structure  ;  hence  the  latter  are  called  local  diseases.  Diseases  other  than 
fevers,  which  it  is  convenient  to  distinguish,  nosologically,  as  general 
diseases,  are  those  which  have  no  fixed  or  uniform  seat,  as  regards  their 
local  manifestations.  Diphtheria,  acute  and  chronic  rheumatism,  gout, 
scorbutus,  and  purpura  belong  in  this  category.  These  diseases  will  be 
considered  in  this  section. 

Of  the  general  diseases,  fevers  will  be  first  considered.  At  the  present 
time,  it  is  unnecessary  to  discuss  the  grounds  for  recognizing  the  claims 
of  fevers  to  be  regarded  as  idiopathic  affections.  Few,  if  any,  pathologists 
now  hold  to  the  doctrine  of  Broussais  and  others,  advocated  within  the 
last  half  century,  that  fevers  are  always  symptomatic  of  some  local  inflam- 
mation. It  is  sufficient  to  state  the  distinction  between  an  idiopathic 
fever  and  the  morbid  condition,  also  commonly  called  fever,  which  is  de- 
pendent on  a  local  affection.  The  latter  is  distinguished  as  symptomatic 
fever  or  febrile  movement.  It  embraces  elevation  of  temperature  and 
increased  frequency  of  the  heart's  action,  together  with  other  morbid 
phenomena  therewith  connected  which  have  been  seen  to  enter  into  the 
clinical  history  of  acute  inflammations  wherever  seated.  The  fever,  under 
these  circumstances,  is  secondary  to  the  loca.1  affection  ;  it  is  symptomatic 
of  the  latter ;  whereas  fever,  when  idiopathic,  is  primary,  local  affections, 
if  they  coexist,  being  secondary.  The  term  essential  is  also  used  to 
distinguish  a  fever  which  is  not  secondary  or  symptomatic,  but  primary 
or  idiopathic.  A  primary,  idiopathic,  or  essential  fever  is  one  of  the 
elementary  forms  of  disease.1 

The  number  of  fevers  is  sufficient  to  render  a  classification  of  them  de- 
sirable. The  arrangement  generally  adopted,  although  open  to  criticism, 
is  sufficiently  natural  and  convenient. 

First.  A  form  of  fever  characterized  by  its  short  duration  and  mild- 
ness, is  called  febricula. 

1  Vide  Part  I.  p.  132. 
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Second.  Certain  fevers  are  distinguished  by  the  unbroken  continuity 
of  the  febrile  phenomena,  and,  hence,  they  are  called  continued  fevers. 
This  class  will  embrace  the  fevers  known  as  typhus  and  typhoid.  He- 
lapsing  fever  and  ery sipelatous  fe  uer  may  be  included  in  this  class. 

Third.  In  contrast  with  those  of  the  preceding  class,  certain  fevers  are 
distinguished  by  the  occurrence  of  distinct  paroxysms  or  exacerbations 
as  regards  the  febrile  phenomena,  and,  hence,  they  are  known  as  periodi- 
cal fevers.  This  class  embraces  intermittent  fever  and  remittent  fever. 
Yellow  fever  is  usually  included  in  this  class.  The  fever  called  dengue 
may  be  here  placed.  In  this  connection  will  be  noticed  the  form  of  fever 
recently  described  in  this  country  under  the  name  typho-malarial  fever. 

Fourth.  An  eruption  on  the  surface  of  the  body  is  a  prominent  feature 
of  certain  fevers.  These  are  distinguished  as  eruptive  fevers  or  the 
exanthemata.  This  class  embraces  variola  or  smallpox,  scarlatina  or 
scarlet  fever,  rubeola  or  measles,  and  roseola  or  roserash. 

The  foregoing  list  of  fevers  does  not  comprehend  all  that  exist.  It 
comprehends,  however,  those  which,  from  their  prevalence  and  established 
individuality,  it  is  desirable  to  consider  in  this  work.  Distinct  species  of 
fever,  not  now  recognized  as  such,  may  be  hereafter  ascertained ;  and  it 
is  not  improbable  that  new  species  may  be  developed. 

It  is  somewhat  necessary  to  refer  to  certain  distinctions  and  names 
heretofore  in  vogue,  in  order  that  the  meaning  of  terms,  still  more  or 
less  used,  may  be  understood.  Fevers  have  been  distinguished  and  named 
according  to  the  organ  or  system  prominently  affected.  Hence  the  terms 
gastric  fever,  mucous  fever,  nervous  fever,  etc.  These  names  were  used 
when  the  distinction  was  not  clearly  made  between  essential,  or  idiopathic, 
and  symptomatic  fever.  The  names  gastric  fever  and  mucous  fever  are 
still  used  by  some  authors  to  denote  cases  of  either  transient  gastritis,  or 
of  febricula  attended  with  notable  disorder  of  the  stomach.  The  general 
feature  or  complexion,  so  to  speak,  arising  from  the  predominance  of 
certain  symptoms,  has  served  as  the  basis  of  certain  distinctions  and 
names.  Thus,  fevers  characterized  by  great  prostration  have  been  called 
adynamic.  Fevers  have  been  said  to  be  ataxic,  when  symptoms  referable 
to  the  nervous  system,  such  as  delirium,  etc.,  are  prominent.  These  names 
are  still  employed  to  denote  the  general  character  of  different  fevers. 
Fevers  tending  intrinsically  to  a  fatal  result  have  been,  and  are  still, 
called  malignant.  Fevers  supposed  to  furnish  evidence  of  septic  changes 
in  the  fluids  have  been  called  putrid.  Fevers  of  unusually  long  duration 
have  been  called  slow ;  if  attended  with  unusual  depression,  they  have 
been  called  low,  this  term  having  the  same  sense  as  adj'namic ;  when  the 
febrile  phenomena  are  intense,  the  fever  is  said  to  be  high.  The  term 
congestive  fever  has  been  much  used  to  denote  an  accumulation  of  blood 
within  the  vessels  of  internal  organs.  This  term  is  still  often  applied,  in 
this  country,  to  certain  cases  of  periodical  fever.  Again,  names  have 
been  applied  to  fevers,  expressive  of  their  source,  or  the  places  in  which 
they  prevail.  Thus,  t}^phus  has  been  known  as  jail,  ship,  or  camp  fever ; 
and  periodical  fevers,  in  different  localities,  have  been  called  Boa  Vista 
fever,  Walcheren  fever,  jungle  or  coast  fever,  swamp  fever,  Panama 
fever,  etc. 

Before  treating  of  the  different  species  of  fever  separately,  it  will  be 
advisable  to  present  some  general  considerations  relating  to  fevers  col- 
lectively, in  other  words,  to  consider,  briefly,  the  general  pathology  of 
fever  regarded  as  one  of  the  elementary  forms  of  disease.  As  regards 
our  present  knowledge  of  the  essential  nature  of  the  several  fevers,  what 
has  been  ascertained  respecting  one  is  alike  applicable  to  the  others;  or, 
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to  vary  the  expression,  we  know  no  more  of  the  nature  of  any  one  than 
of  all.  Tlu-  few  preliminary  considerations  relating  to  the  general  patho- 
logy of  fever  which  will  now  be  presented,  will  render  it  unnecessary  to 
consider  the  pathological  character  of  the  individual  fevers. 

The  following  questions  at  once  arise :  What  morbid  phenomena  are 
necessary  to  establish  the  fact  of  the  existence  of  an  essential  fever? 
AVI  nit  are  the  characteristic  symptoms  of  this  elementary  form  of  disease  ? 
Practically,  the  problem  generally  is  to  determine  whether  a  fever  be 
symptomatic  or  essential.  An  enumeration  of  the  obvious  phenomena 
belonging  to  an  essential  fever,  that  is,  of  features  common  to  all  essen- 
tial fevers,  embraces  the  following  points :  In  most  cases  the  invasion  is 
not  abrupt  or  sudden,  but  there  is  a  period  of  access,  or  a  forming  stage. 
Different  fevers  differ  as  regards  the  time  occupied  in  the  development  of 
the  disease,  and  certain  prodromic  symptoms  are  peculiar  to  particular 
fevers.  Generally,  the  development  is  attended  by  a  chill  or  by  chilli- 
ness, and  frequently  by  rigors.  The  pulse  becomes  more  or  less  accele- 
rated, and  usually  there  is  a  very  perceptible  increase  of  the  heat  of  the 
surface.  The  thermometer  shows,  as  a  rule,  to  which  there  are  no  excep- 
tions, more  or  less  increase  of  temperature  ;  hence,  the  source  and  signi- 
ficance of  the  name  fever.  This  increase  of  temperature  is  measurably 
due  to  a  diminished  loss  from  evaporation  on  the  surface  of  the  body ;  but 
it  is  chiefly  owing  to  an  abnormal  production  of  animal  heat.  Anorexia 
nnd  thirst  are  usually  present ;  nausea  is  rarely  wanting,  and  often  vomit- 
ing occurs.  Other  symptoms  are,  frontal  headache,  pain  in  the  loins  and 
limbs,  lassitude,  restlessness,  vigilance,  or  imperfect  sleep.  The  urine  and 
most  other  secretions  are  diminished.  The  scantiness  of  urine,  however, 
is  due  to  deficiency  of  water,  the  specific  gravity  being  from  1020  to 
1025,  or  more.  The  coloring  matter  of  the  urine  is  generally  increased. 
The  abnormal  amount  of  excrementitious  products  which  represent  the 
waste  of  the  tissues  corresponds  to  the  degree  of  animal  heat  above  that 
of  health.  The  urea  and  uric  acid  are  increased,  the  amount  of  the  latter 
being  double  that  of  health.  This  shows  augmented  waste  of  the  tissues. 
The  chlorides  are  diminished,  at  least,  one-half.  There  is  more  or  less 
rapid  and  notable  loss  of  weight,  the  loss  being  greater  than  the  reduc- 
tion of  alimentation.  The  amount  of  carbonic  acid  eliminated  in  expira- 
tion is  notably  increased.  In  most  of  the  fevers  the  morbid  phenomena 
continue  for  a  limited  period  and  then  spontaneously  end.  The  muscular 
debility  is  usually  sufficient  to  cause  the  patient  to  take  to  the  bed. 

The  combination  of  all  these  phenomena  would  not  denote  an  essential, 
as  distinguished  from  symptomatic,  fever,  without  this  negative  condi- 
tion, viz.,  the  absence  of  any  local  disease  adequate  to  account  for  them. 
We  judge,  then,  that  a  patient  has  an  essential  fever  of  some  kind,  when 
he  presents  an  ensemble  of  certain  symptoms  with  the  proviso  just  stated. 
But  it  will  be  seen  hereafter  that  the  different  species  of  fever  present, 
severally,  certain  symptoms  which  are  characteristic  of  each  species,  that 
i>,  distinetive,  on  the  one  hand,  of  fever  as  contrasted  with  other  diseases, 
and,  on  the  other  hand,  of  a  particular  species  of  fever  as  contrasted  with 
other  species. 

The  foregoing  sketch  of  the  phenomena  of  fever  shows  it  to  be  a  gene- 
ral disease ;  that  is,  it  affects,  in  its  manifestations,  the  entire  organism. 
The  language  of  Fordycc,  with  reference  to  this  point,  is  not  less  per- 
tinent now  than  when  penned  more  than  half  a  century  ago:  "A  fever  is 
a  disease  which  afl'ects  the  whole  system.  It  affects  the  head,  the  trunk, 
and  the  extremities.  It  affects  the  circulation,  the  absorption,  and  nervous 
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system.  It  affects  the  skin,  muscular  fibres,  and  the  membranes.  It 
affects  the  body,  and  it  affects  likewise  the  mind.  It  is,  therefore,  a  dis- 
ease of  the  whole  system  in  every  kind  of  sense." 

The  causes  of  fever  will  be  considered  in  treating  of  individual  fevers. 
There  is  reason  to  believe  that  each  species  of  fever  has  its  own  special 
cause,  that  is,  a  cause  which  gives  rise  only  to  that  particular  form  of 
disease ;  hence  there  are  as  many  special  causes  as  there  are  different 
species  of  fever.  Concerning  the  essential  nature  of  these  special  causes, 
their  generation,  the  manner  of  their  entrance  into  the  system,  and  their 
primary  action  within  the  body,  our  present  knowledge  is  very  limited. 
Some  of  the  causes  are  evidently  of  terrestrial  origin,  and  some  consist 
of  either  a  virus  or  miasm  produced  within  the  body  of  another.  The 
special  causes  appear  to  'be  aided  in  their  morbific  action  by  various  aux- 
iliary causes.  The  latter  often  seem  to  be  required  to  give  efficiency  to 
the  special  causes. 

Of  the  nature  of  the  pathological  condition  which  constitutes  an  essen- 
tial fever  we  have  no  positive  knowledge.  Can  we  not,  however,  go 
further  than  merely  to  say  it  is  one  of  the  elementary  forms  of  disease  ? 
Here,  as  in  respect  of  another  elementary  form  of  disease,  viz.,  inflamma- 
tion, we  approximate,  in  some  measure,  toward  an  explanation  of  the 
pathological  condition  if  we  are  able  to  trace  its  primary  seat  in  the  or- 
ganism ;  in  other  words,  to  ascertain  the  portion  of  the  body  first  acted 
upon  by  the  special  cause.  The  phenomena  which  constitute  the  mani- 
festations of  fever  are  evidently,  to  a  great  extent,  independent  of  each 
other ;  they  do  not  follow  in  a  chain  of  successive  sequences,  but  are 
obviously  alike  effects  of  a  pathological  condition  which  must  be  seated 
in  a  portion  of  the  body  having  extensive  relations  within  the  organism. 
There  would  seem  to  be,  in  fact,  in  the  body  only  two  anatomical  systems 
having  relations  so  extensive  as  to  be  able  to  give  rise  to  the  train  of 
morbid  phenomena  in  fever,  viz.,  the  nervous  system  and  the  blood.  Now, 
the  phenomena  of  fever  point  to  the  existence  of  a  morbid  condition  of 
both  of  these  anatomical  systems.  The  question  then  arises,  which  is  pri- 
marily affected,  or  in  which  is  the  essential  pathological  condition  in  fever 
seated  ?  The  answer  to  this  question  which  would  be  given  by  most 
pathologists  at  the  present  time  is,  the  blood  is  the  portion  of  the  body 
first  affected,  and  the  essential  pathological  condition  in  fever  is  here 
seated.  The  correctness  of  this  doctrine  is  not  demonstrable.  It  has  not 
been  -proven  by  direct  observation  that  the  special  causes  giving  rise  to 
the  different  species  of  fever  act  primarily  upon  the  blood.  But  the  doc- 
trine is  most  consistent  with  our  existing  knowledge,  if,  indeed,  it  be  not 
logically  certain.  The  following  are  the  grounds  for  considering  fever  as 
primarily  and  essentially  a  blood-disease  : — 

1.  The  existence  of  a  period  of  incubation  renders  the  introduction  of 
a  materies  morbi  into  the  blood  probable.  According  to  the  theory  of 
late  years  held  by  most  pathologists,  the  special  causes  of  fevers,  as  well 
as  of  certain  other  diseases,  act  in  the  blood  as  ferments,  or  on  the  prin- 
ciple of  catalysis ;  hence  the  significance  of  the  term  zymotic,  as  applied 
to  these  diseases  by  Farr.  This  theory  is  consistent  with  the  fact  that 
an  inappreciable  amount  of  the  matter  which  constitutes  the  special  causes 
or  poisons  giving  rise  to  fevers,  as  well  as  other  diseases,  is  adequate  for 
their  production  ;  and  the  existence  of  a  period  of  incubation  is  consistent 
with  the  theory  that  the  special  causes  are  organic  germs,  either  vege- 
table or  animal.  A  difficulty,  however,  pertaining  to  the  theory  of  zymosis, 
or  the  doctrine  which  attributes  diseases  to  organic  entities,  arises  from 
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the  movements  of  the  blood  in  its  circulation,  and  the  constant  mutations 
of  which  it  is  the  seat  in  the  changes  incident  to  assimilation.1 

2.  One  of  the  essential  fevers,  viz.,  variola,  or  smallpox,  may  be  pro- 
duced at  will  by  the  introduction  into  the  circulation  of  a  palpable  mate- 
rial, or  virus,  and  an  immense  quantity  of  this  material,  or  virus,  is  repro- 
duced.    Now,  reasoning  analogically,  it  is  to  be  inferred  that,  in  like 
manner,  a  morbific  matter  is  introduced  whenever  other  species  of  fever 
are  produced. 

3.  Fevers  generally  are  self-limited.     A  duration,  within  certain  limits, 
is  among  the  laws  by  which  they  ai'e  governed.     This  fact  is  consistent 
with  the  supposition  of  either  certain  chemico-vital  processes  or  the  mul- 
tiplication and  extinction  of  organic  entities  in  the  blood.     On  the  other 
hand,  affections  of  the  nervous  system  are  irregular  in  their  development 
and  duration.     They  do  not  have  a  definite,  self-limited  career. 

4.  Fevers,  as  already  stated,  are,  in  general,  gradually  developed,  having 
a  forming  stage,  or  prodromic  period.     They  do  not,  as  a  rule,  occur  ab- 
ruptly, as  if  from  an  impression  on  the  nervous  system.     Their  gradual 
development  suggests,  as  probable,  chemico-vital  processes  or  organisms 
in  the  blood. 

5.  Impressions  made  on  the  nervous  system,  however  violent,  are  not 
adequate  to  occasion  any  of  the  essential  fevers. 

6.  Of  the  different  species  of  fever,  each  presents  in  its  clinical  history 
a  definite  and  pretty  uniform  series  of  symptomatic  events.     Nervous 
affections,  on  the  other  hand,  are  characterized  by  the  diversity  and  irre- 
gularity of  the  phenomena  which  accompany  them. 

7.  It  is  difficult  to  understand  how  external  causes  giving  rise  to  fevers 
can  possibly  come  into  contact  with  the  nervous  system  so  as  to  produce 
upon  this  S3rstem  morbid  impressions,  except  through  the  intervention  of 
blood-changes. 

8.  There  is  reason  to  believe  that  most  of  the  affections  of  the  nervous 
system  involve  prior  blood-changes. 

Many  of  the  phenomena  of  fever  are  referable  to  the  nervous  system  ; 
but  it  is  most  rational  to  consider  the  morbid  condition  of  the  nervous 
system  giving  rise  to  these  phenomena  as  consecutive  to  a  morbid  con- 
dition of  the  blood,  the  latter  inducing,  secondarily,  certain  morbid  effects 
on  the  nervous  system. 

The  phenomena  of  a  chill,  or  ague,  seem  to  involve  contraction,  or 
spasm,  of  the  vessels  of  the  periphery  of  the  body  from  a  morbid  agency 
excited  through  the  vaso-motor  nerves  ;  and,  on  the  other  hand,  paralysis 
of  these  vessels  may  rationally  be  inferred  from  the  existence  of  capillary 
congestion  which  is  more  or  less  marked  in  fever  when  chill,  or  ague,  is 
•  not  present.  Assuming  the  correctness  of  these  explanations  of  phe- 
nomena referable  to  the  circulation  in  fever,  it  is  reasonable  to  refer  the 
agencies  exerted  through  the  vaso  motor  nerves  to  the  effect  of  morbid 
conditions  of  the  blood  on  the  nervous  system. 

Febricula.    Ephemeral  Fever.    Simple  Fever. 

The  term  febricula,  a  diminutive  of  febris,  is  perhaps  the  best  name 
to  denote  a  mild,  short  fever  which  is  everywhere  of  not  infrequent  oc- 
currence. If  very  short,  lasting  only  one  or  two  days,  it  is  appropriately 
called  an  ephemeral  fever.  When  not  ephemeral,  the  fever  may  continue 

1  For  some  account  of  the  germ-tlieory  of  the  causes  of  disease,  vide  Part  I., 
Chap.  VIII. 
55 
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for  a  period  varying  from  three  to  eight,  or  even  ten,  days.  It  has  been 
known  by  a  variety  of  names ;  it  is  frequently  called  simple  continued  or 
simple  fever.  Prof.  Wood  describes  it,  in  his  work  on  Practice,  under 
the  name  irritative  fever.  It  is  the  synocha  or  inflammatory  fever  of 
Cullen  and  other  nosologists. 

This  fever  has  no  known  anatomical  characters ;  the  opportunity  of 
post-morten  examination  is  very  seldom  offered,  for  the  disease  very  rarely, 
if  ever,  of  itself  ends  fatally,  at  least  in  cold  or  temperate  climates.  No 
lesions  belonging  to  the  fever  have  been  found  in  cases  in  which,  owing 
to  complications,  death  has  taken  place. 

The  invasion  in  cases  of  febricula  is  generally  abrupt ;  but,  in  a  certain 
proportion  of  cases,  lassitude,  loss  of  appetite,  and  general  malaise  exist 
for  two  or  three  days  before  the  fever  is  developed.  Irregular  chilly  sen- 
sations may  accompany  the  attack,  but  there  is  seldom  a  well-pronounced 
chill.  The  febrile  movement  is  more  or  less  intense  ;  not  infrequently  the 
acceleration  of  the  pulse  and  heat  of  the  surface  are  greater  than  at  the 
commencement  of  typhus  and  typhoid  fever.  Pain  in  the  head  is  a  pro- 
minent symptom,  the  pain  being  generally  frontal ;  there  is  more  or  less 
pain  in  the  loins  and  limbs.  Anorexia  is  usually  complete.  Constipation 
usually  exists,  and  the  abdominal  symptoms  which  belong  to  typhoid 
fever  are  wanting.  The  urine  is  scanty  and  deep-colored  ;  the  intelligence 
remains  unaffected  ;  the  hebetude  which  characterizes  typhus  and  typhoid 
fever  is  not  observed.  There  is  no  characteristic  eruption  ;  herpetic  vesi- 
cles about  the  mouth  sometimes  occur,  and  bluish  spots  (tdches  bleuatres), 
from  three  to  eight  lines  in  diameter,  not  elevated  and  not  disappearing 
on  pressure,  have  been  observed.  These  occur  occasionally  in  typhoid 
fever. 

The  febrile  career  ends  suddenly  after  one,  two,  three,  or  more  clays,  the 
limit  of  the  duration  being  ten  days.  Frequently  with  the  cessation  of 
fever  there  is  a  copious  perspiration ;  epistaxis  and  occasionally  hemor- 
rhage from  the  uterus  and  rectum  have  been  observed  at  the  end  of  the 
fever.  The  convalescence  is  usually  rapid,  and  there  are  no  sequels.  The 
thermometer  indicates  a  sudden  rise  of  temperature  four  or  five  degrees, 
and  as  rapid  a  decline,  the  heat  passing,  in  one  or  two  days,  to  the  normal 
standard. 

This  species  of  fever  is  supposed  to  occur  irrespective  of  any  special 
cause ;  that  is,  ordinary  causes  are  supposed  to  be  adequate  to  produce 
it.  It  is  observed  to  follow  over-exertion,  dietetic  excesses,  and  exposure 
to  the  sun's  rays.  This  view  of  the  causation  is,  however,  conjectural. 
If  a  special  cause  be  required,  the  process  by  which  the  morbific  material 
and  its  effects  are  gotten  rid  of  are  speedily  completed.  It  is  probable 
that  certain  cases  which,  from  their  short  duration,  are  considered  as 
cases  of  febricula,  are  in  fact  cases  of  typhoid  or  typhus  fever,  the  disease 
ending  without  going  through  its  usual  career ;  in  other  words,  cases  of 
ephemeral  fever  may  be  cases  of  abortive  continued  fever. 

The  diagnosis  of  febricula  is  of  importance  with  reference  to  the  success 
of  measures  employed  to  arrest  or  abridge  the  duration  of  typhoid  and 
typhus  fever.  In  cases  in  which  measures  employed  for  these  ends  ap- 
pear to  prove  successful,  the  question  is,  was  the  disease  typhoid  or  typhus 
fever,  or  was  it  a  febricula?  The  following  are  considered  as  diagnostic 
points:  1.  The  abrupt  development  of  the  fever.  2  The  attack  succeed- 
ing obvious  and  ordinary  causes.  To  these  is  to  be  added  absence  of 
diagnostic  traits  belonging  to  the  clinical  history  of  either  typhoid  or 
typhus  fever.  Cases  however  occur  in  which  it  is  difficult  or  impossible 
to  decide,  during  the  progress  of  the  fever,  whether  it  be  typhoid,  or 
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typhus,  or  a  fcbricula  ;  and,  after  the  fever  ends,  whether  it  have  been  a 
1'i liricula  or  an  abortive  or  arrested  typhoid  or  typhus  fever. 

Febricula  in  cold  and  temperate  climates  is  rarely,  if  ever,  fatal,  except 
from  an  accidental  com  plication  of  a  serious  nature.  It  is  stated  to  prove 
fatal  not  infrequently  in  tropical  countries. 

As  regards  the  treatment  of  febricula  in  cold  and  temperate  climates, 
hygienic  and  palliative  measures  only  are  called  for.  A  saline  laxative, 
refrigerants,  and  anodynes  are  the  remedies  indicated. 

Typhoid   Fever. 

The  name  typhoid  signifies  typhus-like.  The  pertinency  of  this  name, 
as  applied  to  the  fever  to  be  now  considered,  consists  in  the  resemblance 
of  the  disease  to  typhus  fever.  It  might  therefore  seem  most  appropriate 
to  consider,  first,  typhus  fever ;  but  typhoid  fever  prevails  very  exten- 
sively in  this  country,  and  has  been  known  with  us  as  common  continued 
fever,  whereas  the  prevalence  of  typhus  is  comparatively  limited,  and  the 
latter  is  very  rarely,  if  ever,  with  us  an  indigenous  disease.  For  this 
reason,  reversing  the  order  which  the  name  suggests,  I  shall  consider, 
first,  typhoid  fever,  with  reference  to  its  anatomical  characters,  clinical 
history,  causation,  diagnosis,  and  prognosis  ;  afterward  typhus,  under 
the  several  aspects  just  named,  considering  in  this  connection  the  non- 
identity  of  these  two  fevers  ;  and,  lastly,  the  treatment  of  typhoid  and 
typhus  fever. 

The  name  typhoid  is  open  to  objection.  It  is  customary  to  apply  this 
name  to  a  condition  or  state  which  is  incidental  to  many  diseases,  and 
hence  has  arisen  not  a  little  confusion.  Of  other  names  which  have  been 
proposed  within  late  years,  no  one  has  been  generally  adopted,  and  pro- 
bably the  disease  will  continue  to  be  called  typhoid  fever.  This  name  was 
introduced  by  Louis,  whose  clinical  researches  were  of  great  value,  not 
merely  with  reference  to  our  knowledge  of  this  disease,  but  as  inaugura- 
ting the  true  method  of  the  study  of  the  clinical  history  of  all  diseases, 
viz.,  by  means  of  the  analysis  of  carefully  recorded  cases.  The  corres- 
pondence of  the  results  of  the  researches  of  Louis,  as  regards  typhoid 
fever,  with  the  results  of  similar  researches  by  others  in  different  coun- 
tries, furnishes  the  best  possible  proof  of  the  value  of  the  method  of  study, 
and,  at  the  same  time,  shows  the  remarkable  uniformity  of  the  disease  at 
different  times  and  places.  By  the  German  writers,  the  disease  is  called 
abdominal  typhus.  Prof.  Geo.  B.  Wood  has  suggested,  as  an  appropriate 
name,  enteric  fever.  Both  these  names  relate  to  the  intestinal  lesions 
which  are  characteristic  of  the  disease.  As  remarked  by  Murchison,  these 
names  are  objectionable  because  they  are  apt  to  convey  the  impression 
that  the  fever  is  the  result  of  these  lesions.  Murchison  has  proposed,  as 
a  substitute,  pythogenic  fever,  a  name  which  implies  the  supposed  source 
of  the  disease  to  be  putrescent  matter.  It  is  an  objection  to  this  name 
that  the  source  of  the  special  cause,  which  the  name  implies,  has  not  been 
conclusively  established. 

ANATOMICAL  CHARACTERS. — Typhoid  fever  has  certain  special  lesions 
which  are  highly  interesting  and  important.  They  are  seated  in  the  Peye- 
rian  or  ngmiuated,  together  with  the  solitary,  glands  of  the  small  intes- 
tine, and  in  the  mesenteric  glands.  The  first  ascertained  step  in  a  series 
of  changes  occurring  in  the  patches  of  Peyer  and  the  solitary  glands,  is 
enlargement  from  a  morbid  product  within  the  glandular  sacs.  It  is  sup- 
posed that  increased  vascularity  precedes  the  deposit,  but  this  is  not  fully 


868  ,  TYPHOID    FEVER. 

ascertained.  The  enlargement  is  considerable,  causing  an  elevation  one, 
two,  three,  and  even  tour  lines  above  the  plane  of  the  adjacent  mucous 
surface.  The  enlargement  is  chiefly  due  to  hyperplasia  of  the  cellular 
elements  within  the  closed  sacs  which  form  the  Pcyerian  and  solitary 
glands.  The  mucous  membrane  over  the  affected  patches  is  of  a  pinkish 
or  purplish  hue,  and  the  corresponding  portions  of  the  peritoneum  are 
much  injected.  Usually  the  patches  are  indurated  to  the  touch  ;  they  are 
sometimes  smooth,  and  sometimes  present  an  irregular,  granulated  aspect. 
These  appearances  are  presented  early  in  the  disease.  They  have  been 
observed  as  early  even  as  the  second  day.  The  glands  nearest  the  caecum 
are  first  affected,  and,  successively,  those  situated  above.  Sloughing  away 
of  the  glands  and  mucous  membrane  is  the  next  step.  This  probably  oc- 
curs in  the  great  majority  of  cases.  When  death  takes  place  during  the 
second  week,  the  sloughing  is  in  progress.  Generally,  at  this  stage  of  the 
disease,  portions  of  the  patches  have  separated,  other  portions  are  par- 
tially detached,  and  portions  are  still  adherent.  The  sloughs  are  some- 
times dark  from  the  presence  of  blood,  and  sometimes  yellow  from  the 
imbibition  of  bile.  The  rapidity  of  the  sloughing  varies  in  different  cases. 
It  is  very  rarely  completed  before  the  end  of  the  first  week.  It  takes 
place  earliest  in  the  glands  nearest  the  caecum,  and,  usually,  different  de- 
grees of  progress  are  presented  in  the  series  above  the  caecum.  It  is  some- 
times nearly  or  quite  completed  in  the  lowest,  while  it  has  hardly  com- 
menced in  those  which  are  uppermost.  The  sloughing  is  evidently  due  to 
decomposition  (necrosis)  resulting  from  an  arrest  of  the  circulation  (is- 
chaemia).  Ulceration  is  a  consequence  of  the  sloughing.  After  the  slough- 
ing is  completed  ulcers  take  the  place  of  the  Peyerian  and  solitary  glands. 
The  ulceration  first  occurs  in  the  glands  nearest  the  caecum,  and  succes- 
sively in  the  ascending  series.  Ulceration  in  the  lowest  glands  rarely 
takes  place  before  the  end  of  the  second  week  of  the  disease,  but,  exception- 
alty,  it  may  occur  during  the  first  week.  General^  the  uppermost  glands 
do  not  become  the  seat  of  ulcers  until  the  third  week  or  even  later.  The 
occurrence,  successively,  of  ulceration  in  the  glands  from  below  upward  is 
one  of  the  distinctive  features  of  the  disease.  The  edges  of  the  ulcers  are 
not  elevated  and  hardened  as  in  tuberculous  ulcers  in  the  same  situation. 
Another  distinctive  featm-e  is  an  overlapping  of  the  mucous  membrane  at 
the  margins  of  the  ulcers,  presenting  an  appearance  as  if  an  undermining 
material  had  been  dissolved  from  beneath  the  shelving  border.  Frequently 
at  the  bottom  of  the  ulcers  the  muscular  fibres  are  exposed ;  the  muscular 
layers  and  the  peritoneum  then  form  the  only  support  qf  the  intestine  at 
the  ulcerated  patches.  Cicatrization  is  the  last  step  in  the  series  of  pro- 
cesses. A  thin,  serous-like  membrane  is  formed  at  the  bottom  of  the 
ulcers.  This  membrane  gradually  becomes  thicker  and  firmer,  and  at 
length  the  excavations  produced  by  the  sloughing  awa}-  of  the  glands  are 
filled  up.  The  cicatrization  never  leads  to  stricture  of  the  intestine.  It 
is  not  probable  that  the  glands  are  reproduced.  The  process  of  cicatriza- 
tion usually  begins  in  the'third  week  of  the  disease,  and  is  going  on  during 
convalescence.  The  time  occupied  in  the  completion  of  this  process  varies 
in  different  cases.  It  is  sometimes  unusually  slow,  a  fact  which  accounts 
for  the  persistence  of  the  abdominal  symptoms,  in  certain  cases,  for  some 
time  after  the  career  of  the  fever  is  ended. 

Perforation  of  the  intestine  is  liable  to  occur  in  one  or  more  of  the 
ulcers.  It  may  be  due  to  an  extension  of  the  ulceration  to  the  muscular 
and  peritoneal  tunics,  to  sloughing  of  these  tunics,  or  to  rupture.  The 
opening  is  sometimes  extremely  small,  if  due  to  ulceration  ;  it  may  be  no 
larger  than  a  pin's  point.  If  caused  by  sloughing  or  rupture,  the  opening 
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may  be  of  considerable  size.  With  intestinal  perforation  are  associated 
!i|>]K':ii'aii(vs  denoting  acute  peritonitis,  the  latter  being  occasioned  by  the 
escape  of  the  gaseous  and  other  contents  of  the  intestine  into  the  perito- 
neal sac. 

The  series  of  changes  which  have  been  described  occur  generally  both 
in  the  IVyerian  :ni<l  the  solitary  glands.  The  latter  are  the  seat  of  these 
changes  in  a  large  proportion  of  cases,  but  not  invariably.  Some  cases 
have  Ih't'ii  observed  in  which  the  lesions  were  seated  exclusively  in  the 
solitary  glands.  The  number  of  both  the  Iberian  and  solitary  glands 
which  are  affected  in  different  cases,  varies.  It  may  ba  stated  here  that 
there  is  no  constant  relation  between  the  extent  of  the  intestinal  lesions 
and  the  severity  of  the  disease,  as  denoted  by  the  abdominal  and  other 
symptoms.  Not  infrequently  the  solitary  glands  of  the  caecum,  and  in 
other  portions  of  the  large  intestine,  are  the  seat  of  similar  morbid 
changes ;  and  in  some  very  rare  cases  the  characteristic  lesions  are  con- 
fined to  the  large  intestine,  the  email  intestine  remaining  unaffected.  Ex- 
ceptionally corresponding  lesions  occur  within  the  jejunum  and  duodenum, 
and  they  may  be  limited  to  these  sections  of  the  intestinal  tube.  The  le- 
sions have  also  been  observed  within  the  pyloric  portion  of  the  stomach. 

More  or  less  enlargement  of  the  mesentcric  glands  is  .always  associated 
with  the  intestinal  lesions.  The  mesenteric  glands  which  are  in  imme- 
diate relation  to  the  affected  Peyerian  and  solitary  glands,  are  especially 
enlarged.  Their  volume  is  often  much  increased ;  not  infrequently  they 
attain  to  the  size  of  a  pigeon's  egg.  They  diminish  in  size  as  the  slough- 
ing process  is  going  on  within  the  intestine,  and  gradually  the  morbid 
product  or  growth  which  produced  the  enlargement  is  entirely  absorbed. 
Exceptionally,  sloughing  takes  place  within  the  mesenteric  glands,  the 
slough  separating  and  being  discharged  into  the  peritoneal  sac.  This  is 
an  occasional  source  of  peritonitis  developed  in  the  course  of  the  disease. 

The  foregoing  lesions  are  peculiar  to  t3'phoid  fever.  In  a  greater  or 
less  degree  they  are  always  present,  and  they  occur  in  no  other  disease. 
They  are  characteristic  of  typhoid  fever,  as  the  eruption  in  smallpox  is 
characteristic  of  that  disease.  They  do  not  constitute  the  disease,  more 
than  the  eruption  constitutes  smallpox  ;  but  they  sustain  to  the  disease  a 
definite,  fixed  pathological  relation,  the  nature  of  which  is  unknown.  It 
has  been  conjectured  that  sloughing  and  ulceration  within  the  intestine 
do  not  alwa}^s  take  place,  but  that  the  deposit  is  sometimes  absorbed  here 
as  it  is  within  the  mesenteric  glands.  With  regard  to  this  point  we  lack 
positive  information. 

It  has  been  supposed  that  certain  of  the  symptoms  and  complications 
of  typhoid  fever  are  attributable  to  septicaemia  from  resorption  of  tho 
typhus  material.  This  supposition  is  without  any  solid  foundation.  The 
symptoms  and  complications  attributed  to  septicaemia  thus  induced  occur 
in  typhus  as  well  as  in  typhoid  fever,  and  in  the  former  of  these  affections 
there  is  no  morbid  product  analogous  to  that  which  is  characteristic  of 
the  latter. 

The  spleen  is  more  or  less  enlarged  and  softened.  It  is  sometimes  the 
seat  of  hemorrhagic  extravasation;  and  examples  have  occurred  of  rup- 
ture of  the  capsule,  followed  by  the  escape  of  blood  into  the  peritoneal 
cavity.  The  other  abdominal  viscera  present  only  contingent  or  accidental 
legions.  .Minute  liberations  in  the  pharynx  and  (esophagus  are  observed 
in  a  small  proportion  of  eases,  and  inflammation  of  the  gall-bladder  some- 
times occurs. 

Important  lesions  situated  elsewhere  than  in  the  digestive  system  are 
not  of  a  special  character,  but  either  depend  on  complications  or  are  aeei- 
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dentally  connected  with  the  disease.  Ulcerations  in  the  larynx  and  trachea 
are  found  in  a  very  small  proportion  of  cases.  The  bronchial  mucous 
membrane  is  more  or  less  congested.  Hypostatic  congestion  of  the  de- 
pending portions  of  the  lungs  is  sometimes  observed.  Pulmonary  oedema 
occasionally  occurs.  Pneumonitis  is  a  not  infrequent  complication.  The 
bronchial  glands  are  apt  to  be  enlarged  when  pnemnonitis  occurs.  The 
enlargement  of  these  glands,  in  some  cases,  is  considered  as  corresponding 
in  pathological  character  to  the  enlarged  mesenteric  glands. 

As  regards  the  nervous  system,  more  or  less  cerebral  congestion  is  not 
uncommon,  together  with  serous  effusion  in  the  arachnoid  cavity,  lateral 
ventricles,  and  subarachnoid  space.  The  effusion,  however,  is  not  turbid 
from  lymph,  and  those  appearances  are  not  sufficient  to  show  the  exist- 
ence of  meningitis.  Meningeal  inflammation  is  a  very  rare  complication. 
The  morbid  appearances  within  the  cranium  are  not  greater  than  are 
found  after  death  from  various  other  diseases,  and  the}-  have  no  relation 
with  the  symptoms  referable  to  the  nervous  system.  Parts  of  the  nervous 
system  other  than  the  brain  present  nothing  abnormal. 

In  some  cases  the  walls  of  the  heart  are  notably  flaccid,  and  the  mus- 
cular structure  is  softened.  The  blood  contained  in  the  heart-cavities, 
when  death  has  occurred  purely  from  the  fever,  is  often  unusually  dark 
and  liquid.  Bacteria  in  the  blood  have  been  observed  by  Coze,  Feltz,  and 
Tigri ;  and  Hillier  has  described  large  and  small  cells  which  he  regards 
as  organisms,  and  includes  under  the  name  micrococcus.  The  endocar- 
dial  membrane  and  the  lining  membrane  of  the  aorta  and  pulmonary 
artery  are  often  stained  by  the  imbibition  of  the  blood  pigment.  Fibrinous 
clots  are  found  in  cases  in  which  life  is  destroyed  by  a  complicating  in- 
flammation such  as  peritonitis  or  pneumonitis.  The  fibrin  of  the  blood 
is  diminished  in  this,  as  in  other  essential  fevers,  when  not  complicated 
with  an  acute  inflammation.  The  albumen  is  diminished  ;  the  white  cor- 
puscles are  increased,  and  the  red  globules  are  deficient. 

The  kidneys  are  in  some  cases  notably  congested  and  in  other  cases 
unusually  pale.  They  are  sometimes  enlarged,  and  the  uriniferous  tubes 
filled  with  exfoliated  epithelium.  The  latter  may  occur  post-mortem. 

Zenker  and  Hoffman  have  described  notable  changes  in  more  or  less  of 
the  fibres  of  certain  voluntary  muscles  as  occurring  not  infrequenthy. 
From  the  transparent  or  lightly  opalescent  appearance  under  the  micro- 
scope the  name  waxy  degeneration  has  been  applied  to  one  of  two  morbid 
conditions.  The  other  condition  is  one  of  granular  degeneration.  These 
changes  have  been  observed  in  the  muscles  of  the  thigh,  the  abdominal 
walls,  the  chest,  tongue,  diaphragm,  etc.  It  is  attributed  to  coagulation 
of  the  contents  of  the  myolemma.  As  an  effect  of  this  change  rupture  of 
vessels  and  hemorrhage  sometimes  occur.1 

CLINICAL  HISTORY. — Typhoid  fever,  as  a  rule,  is  developed  gradually. 
The  time  occupied  in  its  development  is  considered  by  some  as  a  precur- 
sory or  prodromic  period,  and  by  others  as  a  stage  of  the  disease.  The 
latter  seems  to  me  more  correct.  After  the  development  of  the  disease, 
the  most  convenient  division  of  stages  is  into  septenary  periods.  The 
career  of  the  disease  will  embrace  the  first,  second,  third,  and  sometimes 
a  fourth,  fifth,  sixth,  or  even  a  seventh  week. 

In  a  large  proportion  of  cases,  patients  are  unable  to  fix  the  precise 
date  of  their  ailments;  so  imperceptible  is  the  commencement  of  the  dis- 
ease. It  is,  therefore,  often  not  easy  to  determine  accurately  the  duration 

1  Vide  Jaccoud,  Pathologic  Interne. 
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of  the  forming  stage.  This  stage  ends  when  the  disease  is  fully  developed. 
How  is  the  latter  to  be  determined  ?  My  rule  has  been  to  consider  the 
I'-ver  as  established,  when  the  patient  takes  to  the  bed.  This  is  an  arbi- 
trary criterion,  and  not  always  accurate,  but  the  instances  in  which 
patients  take  to  the  bed  before  and  after  the  full  development  of  the  dis- 
ease will  about  compensate  for  each  other.  The  first  chill,  or  chilly  sen- 
sations, and  an  increase  of  the  axillary  temperature,  are  more  correct 
criteria;  but,  in  a  large  majority  of  cases,  patients  do  not  come  under 
observation  until  the  fever  is  developed,  and  they  often  cannot  recall  the 
first  chill  or  chilly  sensation.  Judged  by  the  rule  just  stated,  the  forming 
stage  varies  from  one  to  ten  days,  and  the  mean  duration  is  about  five 
days.  Exceptionally,  the  attack  is  abrupt,  the  patient  taking  at  once  to 
the  bed. 

The  following  are  the  symptoms  belonging  to  the  forming  stage:  Chills, 
more  or  less  pronounced,  or  chilly  sensations,  recurring  irregularly,  some- 
times followed  by  perspiration  'and  sometimes  not.  Cephalalgia,  the  pain 
generally  referred  to  the  frontal  region.  Mental  irritability,  with  diffi- 
culty of  concentrating  the  attention  or  exerting  the  faculties  of  the  mind. 
Loss  of  appetite,  occasional  nausea,  and  sometimes  slight  vomiting.  Kpis- 
taxis,  in  a  pretty  large  proportion  of  cases.  Pain  in  the  loins  and  limbs. 
Looseness  of  the  bowels,  or  hypercatharsis  if  a  mild  purgative  be  given. 
Lassitude  and  progressive  debility  until,  at  length,  the  patient,  who,  up 
to  this  time,  has  kept  up  with  more  or  less  effort,  feels  compelled  to  take 
to  the  bed. 

Of  the  symptoms  in  the  foregoing  list,  those  especially  of  diagnostic  im- 
portance are  looseness  of  the  bowels  and  epistaxis.  The  duration  of  this 
stage  is  of  importance  in  diagnosis. 

Proceeding  to  notice  the  symptoms  which  make  up  the  clinical  history, 
after  the  forming  stage,  it  will  be  convenient  to  arrange  them  according 
to  the  different  anatomical  systems  to  which  they  are  referable.  They  are 
distributed,  after  this  plan,  into  those  referable  to  the  countenance  or 
general  aspect,  the  nervous  system,  the  digestive  system,  the  skin,  the 
respiratory  system,  the  circulation,  and  the  urinary  system. 

Countenance  and  General  Aspect. — There  is  no  very  marked  alteration 
of  the  countenance  for  the  first  few  days.  The  face  in  the  early  period 
of  the  disease  is  usually  more  or  less  flushed.  Afterward,  the  countenance 
presents  a  dull  or  listless  expression,  and  in  severe  cases  there  is  lack  of 
any  expression,  or  an  appearance  of  stupidity.  The  latter  corresponds 
with  the  gravity  of  the  disease,  and  is  more  and  more  marked  as  the  dis- 
ease continues.  These  alterations  of  the  physiognomy  are  dependent  on 
the  mental  condition. 

The  surface  presents  slight  or  moderate  capillary  congestion,  such  as 
is  produced  by  the  action  of  cold.  This  is  most  marked  on  the  face,  and 
especially  on  the  cheeks.  Distinctly  circumscribed  redness  of  the  cheeks 
is  rare  save  in  the  cases  in  which  the  disease  is  complicated  with  pnemno- 
nitis.  The  redness  due  to  the  congestion  disappears  on  pressure,  and 
returns  more  or  less  quickly.  In  some  cases  the  hue  of  the  sin  Tare  is 
slightly  dusky.  The  capillary  congestion  observable  on  the  face  is  dif- 
fused over  the  body,  but,  next  to  the  face,  it  is  most  marked  on  the  hands 
and  anus. 

The  symptom  is  much  less  marked  than  in  typhus,  but,  in  view  of  its 
constancy,  in  a  lesser  derive,  in  this  disease,  it  must  be  considered  as 
having  a  pathological  significance.  It  is  rational  to  consider  it  as  denoting 
paralysis  allecting,  through  the  vaso-motor  nerves,  the  peripheral  arteries. 
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Slight  or  moderate  congestion  of  the  conjunctiva  is  not  infrequently  ob- 
served. 

Nervous  System. — Pain  in  the  head  is  more  or  less  complained  of  dur- 
ing the  first  week.  It  is  not  always  a  prominent  symptom,  and  never  has 
the  intensity  which  belongs  to  the  pain  in  the  first  stage  of  acute  menin- 
gitis. It  gradually  becomes  less  and  less  a  subject  of  complaint,  and 
usually  ceases  during  the  second  week.  The  cephalalgia  is  not  accompa- 
nied with  notable  intolerance  of  light  and  sounds.  Pain  in  the  back  is 
also  complained  of  in  the  early  part  of  the  disease,  but  is  rarely  a  very 
prominent  symptom. 

Delirium  is  manifested  in  the  majority  of  cases  which  I  have  observed. 
Of  sixty-four  cases  analyzed  with  respect  to  the  presence  or  absence  of 
this  symptom,  it  existed  in  47.1  As  a  rule,  it  is  not  manifested  until  the 
second  week,  and  sometimes  not  until  the  third  or  fourth  week.  Excep- 
tionally, it  is  manifested  in  the  first  week,  and  even  when  the' patient  first 
takes  to  the  bed.  Different  cases  differ  much  as  regards  the  degree  of 
delirium ;  it  may  be  slight,  or,  on  the  other  hand,  a  very  prominent  S3^mp- 
tom.  Generally ,  the  first  evidence  of  mental  aberration  is  temporary  con- 
fusion on  awakening  from  sleep,  the  patient  being  unable  to  recall  where 
he  is,  and  asking  incoherent  questions.  Increasing,  the  patient  talks  in- 
coherently, and  mutters  like  a  person  talking  in  sleep.  Efforts  to  get  out 
of  bed  are  common,  and  when  asked  where  he  would  go,  a  frequent  answer 
is.  he  wishes  to  go  home.  In  most  cases  he  is  easily  persuaded  to  lie 
down,  but  after  a  few  moments  the  effort  to  get  up  is  repeated.  If  not 
watched,  patients  sometimes  get  up  and  succeed  in  getting  on  their  clothes. 
The  delirium  is  alwaj's  greater,  and  may  be  manifested  only,  during  the 
night.  In  the  great  majority  of  cases,  the  delirium  is  of  a  quiet,  passive, 
kind.  It  apparently  proceeds  from  weakness  of  mind  ;  there  is  inability 
to  carry  on  connected  trains  of  thought.  The  incoherent  talking  or  mut- 
tering usually  relates  to  habitual  pursuits.  The  patient  is  in  a  dreamy 
state,  a  succession  of  disjointed  ideas  passing  through  the  mind. 

There  are  occasional  exceptions  to  the  rule  regarding  the  kind  of  deli- 
rium. It  is  sometimes  noisy  and  active ;  the  patient  shouts,  and  makes 
strong  and  persistent  efforts  to  get  up.  Constant  forcible  restraint  is 
sometimes  necessary.  Fixed  delusions,  either  of  the  senses  or  ideas,  dur- 
ing the  progress  of  the  disease,  are  certainly  rare ;  they  may  occur  at  the 
time  of  convalescence.  In  one  of  my  cases  the  patient  fancied  that  he 
had  become  immensely  rich,  and  this  delusion  continued  for  several  days 
after  convalescence.  The  delirium  is  in  general  marked  in  proportion  to 
the  intensity  of  the  disease.  So  far  as  iny  observations  go,  persisting, 
active,  or  violent  delirium,  requiring  restraint,  is  an  extremely  unfavorable 
symptom. 

Patients  are  sometimes  perfect^  coherent,  but  not  rational.  They  reply 
to  questions  at  hap-hazard,  and  no  reliance  is  to  be  placed  on  their  state- 
ments with  respect  to  the  events  of  their  illness.  In  some  cases  there  are 
no  manifestations  of  delirium  during  the  whole  course  of  the  disease,  but, 
after  recovery,  there  is  very  little  recollection  of  anything  that  transpired. 
The  delirium  sometimes  has  a  hysterical  character,  consisting  in  emotional 
manifestations — weeping  and  sobbing — the  emotions,  being  very  rarely 
mirthful. 

Delirium,  however  prominent  as  a  symptom,  is  no  evidence  of  encephalic 
inflammation.  The  appearances  of  meningitis  are  not  found  after  death  in 

1  Clinical  Reports  on  Continued  Fever,  based  on  an  analysis  of  164  cases,  etc., 
by  Austin  Flint,  M.D.,  1852. 
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characterized  by  very  active  delirium,  nor  is  there  an  abnormal 
amount  of  congestion.  The  statistical  researches  of  Louis  have  shown 
that  delirium  is  not  constantly  associated  with  any  complications  of  the 
fever,  and  hence,  it  is  to  be  considered  as  dependent  on  the  morbid  condi- 
tion of  the  blood  in  which  consists  the  essential  pathology  of  the  disease. 

Irrespective  of  delirium,  the  mental  condition  in  the  second,  third,  fourth 
or  subsequent  weeks  is  characterized  by  hebetude,  indilference,  inanima- 
tion. Blunted  perception  is  shown  by  various  circumstantes  ;  the  patient 
asks  for  nothing — not  for  drink,  although  the  mouth  may  be  dry  and  desic- 
cated, nor  for  the  position  of  the  body  to  be  changed ;  flies  creeping  over 
the  face  may  occasion  little  or  no  annoyance,  etc.  In  grave  cases  the 
urine  and  feces  may  be  passed  in  bed,  not  from  paralysis  of  the  sphincters, 
but  through  indifference  and  a  reluctance  to  make  any  effort.  The  special 
senses  are  impaired,  especially  the  sense  of  hearing;  deafness  in  one  or 
both  ears  is  frequently  marked.  General  and  special  sensibility  are  dimin- 
ished, as  a  rule,  in  proportion  to  the  intensity  of  the  disease.  Jenner  and 
Gairdner  have  noticed  the  frequent  occurrence  of  dilatation  of  the  pupil 
in  this  disease. 

Wakefulness  is  complained  of  during  the  first  few  days ;  the  patient 
experiences  discomfort  from  the  want  of  refreshing  sleep.  Afterward,  the 
want  of  sleep  may  not  be  appreciated,  owing  to  the  mental  condition.  The 
patient,  indeed,  may  seem  to  doze  most  of  the  time,  but  without  obtaining 
any  true  sleep.  He  is  easily  aroused,  but  directly  relapses  into  a  pseudo- 
somnolent  state.  This  state,  being  one  in  which  the  patient  may  be  said 
to  be  both  sleeping  and  wakeful,  is  called  coma-oigil,  the  significance  of 
the  name  depending  on  the  incongruity  of  the  words  which  it  combines. 
This  name  is  also  applied  to  a  state  occasionally  observed,  in  which  the 
patient  is  unconscious  with  the  e}res  open.  Jn  coma-vigil,  or  the  pseudo- 
somnolent  state,  from  which  the  patient  is  readily  aroused,  the  mind  is 
frequently  occupied  with  a  series  of  disconnected  ideas  or  dreamy  delu- 
sions which  give  rise  to  the  muttering  delirium.  This  combination  of 
stupor  and  delirium  is  expressed  by  the  term  ttjpho-mania.  The  want  of 
true  sleep  doubtless  contributes  not  only  to  the  exhaustion,  but  to  delirium 
and  other  disordered  nervous  phenomena,  as  in  delirium  tremens. 

Coma-vigil  and  typho-mania  do  not  involve  a  tendency  to  true  coma  ; 
but  in  a  certain  proportion  of  cases,  coma  is  gradually  developed  in  the 
latter  part  of  the  career  of  the  fever,  and  under  these  circumstances  a  fatal 
result  is  to  be  expected.  In  a  certain  proportion  of  cases  coma  is  sud- 
denly induced  ;  it  occurs  unexpectedly,  and  in  mild  as  well  as  in  severe 
cases.  These  cases  generally  end  fatally,  the  mode  of  dying  being  by 
apnoea  caused  by  the  loss  of  the  be.toin  de  respirer.  This  apoplectic 
coma  is  often  preceded  by  disturbance  of  the  rhythm  of  respiration,  the 
inspiratory  act  being  shortened  and  quickened. 

Other  symptoms  referable  to  the  nervous  system,  or  ataxic  symptoms, 
denoting  gravity  of  disease,  are,  grasping  at  invisible  objects  or  carpholo- 
gia,  pulling-up  of  the  bedclothes  or  fumbling  with  the  body  linen,  visible 
twitchings  of  the  muscles  of  the  face  and  of  the  extremities,  and  move- 
ments of  the  tendons  of  the  wrist  perceptible  to  the  touch,  the  latter  called 
subaultH*  li'inli/imu,  rigidity  of  the  muscles  of  the  neck  or  extremities 
and  convulsions.  Muscular  rigidity  and  convulsions  are  very  rare,  and 
betoken  a  fatal  termination.  There'  is  reason  to  believe  that  the  patho- 
logical condition  giving  rise;  to  convulsions  with  coma  is  generally,  if  not 
always,  unemia.  In  most  of  these  c:ises  the  urine  will  be  found  to  be 
albuminous,  but  unumia,  may  occur  without  allmminuria.  Paraplegia. 


874  TYPHOID    FEVER. 

either  temporary  or  persisting,  dependent  on  spinal  congestion  or  veri- 
table inflammation,  Is  an  extremely  rare  complication. 

Dif/estive  System. — Anorexia  is  the  rule,  but  to  this  rule  there  are  ex- 
ceptions ;  the  appetite  is  sometimes  preserved  throughout  the  disease. 
Food  is  sometimes  acceptable  when,  owing  to  the  mental  condition,  it  is 
not  asked  for.  Thirst  is  usually  a  prominent  symptom  until  perception 
becomes  blunted.  Drink,  although  not  asked  for,  is  often  taken  with 
avidity  when  given.  The  condition  of  the  mouth  would  involve  a  desire 
for  drink  were  the  ability  to  perceive  morbid  sensations  not  impaired. 

The  tongue  generally  presents  morbid  appearances.  It  may  be  simply 
furred  or  frosted,  but  is  oftener  covered  with  a  coating  more  or  less  thick, 
which,  in  different  cases,  is  whitish,  yellowish,  brownish,  or  even  black. 
Not  infrequently  the  coatings  are  thrown  off  once  or  repeatedly,  and  the 
surface  is  then  usually  reddened.  Exfoliation  of  the  coating  or  its  gradual 
thinning,  the  surface  being  moist  and  of  a  natural  color,  betokens  conva- 
lescence. The  varied  appearances  of  the  coatings  have  no  special  signi- 
ficance. The  surface  of  the  tongue  is  sometimes  reddened  and  smooth  or 
glazed.  It  sometimes  becomes  dry  and  hard.  This  occurs  in  coma-vigil ; 
the  patient  breathing  with  the  mouth  open,  the  surface  is  desiccated.  It 
sometimes  becomes  cracked  and  deeply  fissured.  Tremulousness  of  the 
tongue,  as  in  cases  of  delirium  tremens,  is  sometimes  observed,  usually 
preceding  or  accompanying  grave  ataxic  symptoms.  The  tongue,  in  some 
cases,  at  an  advanced  period,  is  protruded  with  apparent  hesitation  and 
difficulty,  and  when  protruded,  may  not  be  withdrawn,  apparently  from 
forgetfulness.  The  delay  in  protruding  and  withdrawing  the  tongue  rep- 
resents the  weakness  and  slowness  of  the  mental  acts. 

Dark  or  black  matter,  called  sordes,  after  the  first  week,  is  apt  to  col- 
lect upon  the  teeth  and  lips,  especially  in  grave  cases.  Hemorrhage  from 
the  gums  is  an  occasional  symptom,  occurring  in  mild,  as  well  as  severe, 
cases.  Redness  of  the  gums  and  bleeding  on  slight  pressure  are  common. 

A  rare  but  somewhat  characteristic  complication  is  inflammation  of  one 
or  both  of  the  parotid  glands.  It  leads  to  notable  enlargement,  and  the 
appearance  is  like  that  of  ordinary  parotiditis  or  mumps.  But,  unlike  the 
affection  just  named,  in  the  great  majority  of  cases  suppuration  takes 
place,  and  not  infrequently  more  or  less  sloughing  of  the  areolar  tissue. 
This  complication  adds  to  the  danger  and  retards  convalescence.  It  may 
occur  at  an^y  period  of  the  febrile  career  or  during  convalescence.  It  is 
not  to  be  regarded  as  a  critical  event.  The  discharge  of  pus  is  sometimes 
into  the  meatus  auditorius.  This  complication  occurs  in  typhus  as  well 
as  in  typhoid  fever.  It  occurred  in  5  of  30  cases  of  typhus  and  typhoid 
fever  which  I  recorded  in  the  winter  of  1849-50.  Prior  to  that  year  I  had 
never  met  with  an  example,  and  since  that  year  I  have  met  with  a  very 
few  examples  only,  in  a  much  larger  field  of  observation. 

Vomiting  is  an  occasional  sj'mptom.  Generally  it  is  a  result  of  over- 
ingestion.  As  regards  the  occurrence  of  this  symptom,  t}rphoid  fever  is 
in  striking  contrast  with  remitting  fever. 

Diarrhoea  or  looseness  of  the  bowels  exists  in  a  large  majority  of  cases, 
and  belongs  among  the  diagnostic  symptoms  of  the  disease.  It  was  more 
or  less  marked  in  48  of  74  cases  of  those  which  I  have  analyzed.  In  cases 
analyzed  by  Louis  and  others,  it  existed  in  a  still  larger  proportion.  It 
is  a  prominent  symptom  in  proportion  as  the  intestinal  lesions  are  exten- 
sive. The  dejections  have  a  yellow,  ochre  color.  They  give  an  alkaline 
reaction.  Exceptionally,  constipation  exists,  and  I  have  known  the  dejec- 
tions to  have  a  natural  appearance  throughout  the  disease.  The  bowel  < 
arc  sometimes  evacuated  in  bed  from  indifference,  and  sometimes  from 
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P'ir;'l\>is  of  the  xphincterani.  The  involuntary  evacuations  denote  great 
gravity  of  disease. 

Hemorrhage  from  the  bowels  occurs  in  a  certain  proportion  of  cases. 
It  occunvd  in  3  of  73  cases  which  I  have  analyzed.  Adding  to  these  the 
cases  analyzed  by  Louis,  Jenner,  and  Murchison,  the  number  is  312.  Of 
these  cases,  hemorrhage  occurred  in  32.  As  regards  the  rate  of  fatality 
among  the  cases  in  which  hemorrhage  occurs,  facts  collected  by  different 
observers  differ.  Of  the  three  cases  in  the  collection  of  cases  which  I 
have  analyzed,  two  ended  in  recovery.  Since  that  analysis  I  have  recorded 
three  cases  in  private  practice,  in  two  of  which  the  hemorrhage  was  so 
profuse  as  to  induce  syncope  and  loss  of  pulse  at  the  wrist  for  several 
hours.  All  these  cases  ended  in  recovery.  So  far  as  my  experience  goes, 
therefore,  it  is  in  accordance  with  that  of  Graves,  Trousseau,  and  Ken- 
nedy, going  to  show  that  this  event  is  not  of  unfavorable  omen.  The 
facts,  however,  upon  which  this  conclusion  is  based  are  negative ;  and 
facts  observed  by  Louis,  Chomel,  Jenner  and  others  show  that  the  loss 
of  blood  sometimes  proves  fatal.  Of  303  cases  analyzed  by  James  Jack- 
son, hemorrhage  from  the  bowels  occurred  in  31,  and  of  these  cases  20 
terminated  favorably.  The  hemorrhage  occurs  late  in  the  disease,  and, 
in  most  instances,  is  from  the  intestinal  ulcers.  The  occurrence  of  dejec- 
tions of  blood  may  be  foreshadowed  by  a  sudden  and  notable  decline  of 
the  temperature  of  the  body.  I  have  met  with  a  case  in  which  the  decline 
of  the  axillary  temperature  to  98°,  was,  for  a  time,  considered  as  evidence 
that  the  fever  had  ended ;  but  within  a  few  hours  profuse  hemorrhage 
from  the  bowels  occurred,  and  the  patient  died  from  the  loss  of  blood. 

Other  abdominal  symptoms  are,  meteorisra  or  tympanites,  tenderness 
or  pain  on  pressure,  and  gurgling.  The  abdomen  is  always  resonant  from 
the  presence  of  intestinal  gas ;  frequently  there  is  more  or  less  disten- 
sion, and  sometimes  the  tympanitic  enlargement  is  great.  Tenderness  on 
pressure  in  the  iliac  region,  especially  on  the  right  side,  is  very  rarely 
entirely  absent.  Sudden  and  forcible  pressure  may  be  required  for  the 
manifestation  of  pain,  if  perception  be  much  blunted.  The  tenderness  is 
often  marked,  and  sometimes  extends  over  the  greater  part  of  the  abdo- 
men. Gurgling  on  pressure  in  the  iliac  region,  as  a  sound,  and  as  a  tac- 
tile sensation,  is  a  frequent  symptom.  These  three  symptoms,  viz.,  meteor- 
ism  or  tympanites,  iliac  tenderness  and  gurgling,  especially  the  two 
former,  conjoined  with  diarrhoea  or  looseness,  and  ochre  discharges,  form 
a  group  of  abdominal  symptoms  highly  diagnostic  of  this  form  of  fever. 
The  tympanites,  tenderness,  and  gurgling,  as  regards  their  prominence, 
are  not  proportionate  to  the  amount  of  intestinal  lesions. 

Perforation  of  the  small  or,  in  rare  instances,  the  large,  intestine  occurs 
in  a  certain  proportion  of  cases.  Of  my  73  cases  it  took  place  in  only 
two.  Of  fatal  cases  collected  by  Louis,  Murchison,  Bristowe,  together 
with  the  records  of  the  London  Fever  Hospital,  making  in  all  185,  perfo- 
ration occurred  in  38,  the  proportion  being  a  fraction  under  one-fifth.  Of 
231  cases  (20  cases  fatal)  analyzed  by  Prof.  Pfeufer,  of  Munich,  perfora- 
tion occurred  in  f>.  It  occurs  late  in  the  disease  or  during  convalescence, 
and  sometimes  even  after  apparent  recovery  from  the  fever.  It  occurs  in 
cases  in  which  the  fever  appears  to  be  mild  as  often  as  when  the  fever  is 
severe,  a  fact  which  is  consistent  with  a  statement  already  made,  viz.,  that 
the  severity  of  the  fever  does  not  correspond  with  the  amount  of  intestinal 
lesions.  It  occurs  oftener  in  men  than  women,  and  almost  never  in  children. 

Perforation  gives  rise  to  peritonitis  which  is  generally  developed  ab- 
ruptly. The  sudden  occurrence  of  notable  tenderness  dili'nsed  over  the 
abdomen,  and  abdominal  pain,  increased  tympauitic  distension,  rigidity 
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of  abdominal  walls,  with  marked  frequency  of  pulse,  prostration,  haggard, 
expression  of  countenance,  etc.,  point  to  peritonitis  from  perforation.  In 
some  cases,  the  perforation  being  quite  small,  the  development  of  the 
peritonitis  is  gradual ;  it  may  be  circumscribed  under  these  circumstances. 
The  existence  of  peritonitis  and  its  sudden  development  do  not  invariably 
denote  perforation.  Peritonitis  in  typhoid  fever  may  be  caused  by  the 
evacuation  into  the  peritoneal  sac  of  liquefied  matter  within  a  mesenteric 
gland.  It  may  occur  irrespective  of  either  this  cause  or  perforation.  In 
a  case  at  the  fever  hospital  on  Blackwell's  Island,  in  which  death  took 
place  from  typhus  fever,  the  disease  occurring  during  convalescence  from 
typhoid  fever,  the  post-mortem  examination  showed  recovery  from  recent 
peritonitis,  adhesions  over  the  Peyerian  patches  indicating  the  point  of 
departure  of  the  peritoneal  inflammation  to  have  been  the  intestinal 
ulcerations.  Probably  in  most  of  the  reputed  cases  of  recovery  after  the 
occurrence  of  peritonitis,  perforation  was  not  involved.  Peritonitis  from 
perforation  is  almost  certainly  fatal. 

Skin — Of  the  symptoms  referable  to  the  skin,  the  most  important  is  a 
characteristic  eruption.  The  eruption  consists  of  isolated  papules,  gene- 
rally limited  to  the  trunk,  of  a  rose  or  pink  color,  called  by  Louis  lenticu- 
lar rose-colored  spots.  They  are  slightly  elevated,  and  therefore  are 
papulae.,  not  maculse.  The  elevation  is  distinctly  felt  if  the  finger  be 
carried  lightly  over  them.  They  are  slightly  oval  in  form,  and  are  from 
one  to  two  lines  in  diameter.  The  redness  momentarily  disappears  on 
light  pressure.  The  number  of  papules  is  generally  small,  in  the  majority 
of  cases  not  exceeding  fifteen  or  twenty,  and  sometimes  only  four  or 
five  can  be  discovered.  Exceptionally  they  are  abundant  over  the  trunk, 
and  the  eruption  sometimes  extends  to  the  extremities.  Fresh  papules 
appear  from  time  to  time  during  the  course  of  the  fever,  taking  the  place 
of  those  of  anterior  date.  They  are  to  be  sought  for  over  the  chest  and 
abdomen  in  front,  and  over  the  back ;  they  are  sometimes  found  exclu- 
sively in  the  latter  situation. 

Reckoning  from  the  beginning  of  the  forming  stage,  the  eruption  ap- 
pears between  the  seventh  and  fourteenth  day.  Dating  from  the  time  of 
taking  to  the  bed,  it  is  observed  between  the  second  and  twelfth  day,  the 
average  time  of  the  appearance  being  about  the  seventh  day.  Papules 
continue  to  disappear  and  appear  during  the  career  of  the  disease,  and 
sometimes  the  eruption  persists  into  the  stage  of  convalescence.  The 
papules  are  not  apparent  after  death. 

The  eruption  is  not  invariably  present.  In  the  73  cases  which  I  have 
analyzed,  it  existed  in  49.  The  proportion  of  cases  in  which  it  occurs 
varies  in  different  years,  as  my  statistics  show.  It  appears  to  be  less 
frequent  in  the  country  than  in  the  city.  According  to  Jenner,  it  is  less 
frequent  in  children  than  in  adults.  The  copiousness  of  the  eruption  is 
no  evidence  of  severity  of  the  fever,  and,  on  the  other  hand,  it  is  as  likely 
to  be  absent  in  mild  as  in  severe  cases.  A  scarlet  rash  occasionally  pre- 
cedes the  characteristic  rose  eruption. 

Miliary  vesicles  or  sudamina  are  not  infrequently  observed  in  the  mid- 
dle and  latter  part  of  the  disease,  on  the  neck,  chest,  and  abdomen. 
Louis  attributed  to  this  eruption  considerable  diagnostic  value,  but  on 
insufficient  ground.  It  is  observed  in  various  affections  in  which  per- 
spiration occurs.  Petechise  or  minute  ecchymoses  are  occasional!}'  ob- 
served. These  do  not  denote  unusual  gravity  of  the  disease ;  they  occur 
in  mild  as  well  as  severe  cases. 

Bluish  patches  of  irregular  form,  from  three  to  eight  lines  in  diameter, 
are  occasionally  observed  on  the  abdomen,  back,  and  thighs.  The}*  are 
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not  peculiar  to  this  disease,  and  are  more  likely  to  occur  in  mild  than  in 

severe  cases. 

Perspiration  more  or  less  abundant,  and  recurring  more  or  less  fre- 
quently, is  observed  in  about  one-half  of  the  cases,  exclusively  of  its 
occurrence  at  the  time  of  convalescence  or  just  before  death.  It  occurs 
in  about  an  equal  proportion  of  fatal  cases  and  of  those  ending  in  recovery. 
Observation  does  not  show  a  connection  between  this  symptom  and  any 
particular  antecedent  events ;  but  taking  the  frequency  of  the  pulse  as  a 
criterion  of  the  gravity  of  the  disease,  and  comparing  the  pulse  before 
and  after  the  occurrence  of  perspiration,  in  the  majority  of  cases  im- 
provement follows.  While  this  symptom,  therefore,  has  no  bearing  on 
the  prognosis,  it  often  betokens  some  amelioration.  It  is  not  certain 
whether  the  perspiration  produce  the  amelioration  or  proceed  from  it.  It 
is  most  apt  to  occur  at  night.  As  a  rule,  during  the  greater  part  of  the 
career  of  the  fever,  the  skin  is  diy.  The  temperature  of  the  body  will 
be  noticed  in  connection  with  the  circulation. 

Gangrene  is  apt  to  occur  in  situations  exposed  to  pressure.  Spontane- 
ous gangrene  of  the  extremities  has  been  observed,  the  probable  explana- 
tion being  arterial  thrombosis.  Gangrene,  and  troublesome  ulcers,  are 
liable  to  follow  vesication.  The  liability  to  bed-sores  on  the  nates,  hips, 
and  shoulders  is  to  be  borne  in  mind.  These  may  be  prevented  by  chang- 
ing from  time  to  time  the  position  of  the  body,  the  use  of  air-pillows, 
etc.  Erysipelas  is  an  occasional  complication  of  typhoid  fever. 

Respiratory  System. — Cough  is  not  a  prominent  symptom,  unless  some 
unusual  pulmonary  complication  exists ;  but  slight  or  moderate  cough  is 
almost  invariably  present,  proceeding  from  subacute  bronchitis,  or,  per- 
haps, from  congestion  of  the  mucous  membrane  similar  to  that  of  the 
skin.  A  sibilant  rale  is  frequently  heard  over  the  chest  on  auscultation. 

Pneumonitis  is  a  not  infrequent  complication.  It  occurred  in  12  of  73 
cases  which  I  have  analyzed.  This  complication  is  rendered  probable  by 
prominence  of  cough  and  accelerated  breathing ;  but  the  proof  of  its  ex- 
istence is  afforded  by  the  physical  signs.  This  complication  is  sometimes 
quite  latent  as  regards  diagnostic  symptoms,  and  is  determinable  only  by 
physical  exploration.  The  existence  of  pneumonitis  adds  to  the  danger, 
but  by  no  means  precludes  recovery.  Irrespective  of  any  pulmonary 
complication,  except  subacute  bronchitis,  the  frequency  of  the  respirations 
is  increased,  the  average  being  about  21  per  minute. 

Frequent  sighing  in  the  early  part  of  the  disease  is  apt  to  be  a  fore- 
runner of  ataxic  symptoms  of  grave  omen.  A  spasmodic  or  jerking  in- 
spiration, when  pneumonitis  does  not  exist,  is  an  important  symptom  as 
a  precursor  of  coma.  This  statement  holds  good  in  other  forms  of  fever 
than  typhoid.  Of  the  cases  which  I  have  analyzed,  this  symptom  was 
noted  in  16,  and  in  one-half  of  these  cases,  death  by  coma  followed  within 
a  period  varying  from  twelve  hours  to  four  days.  The  importance  of 
this  symptom  is  enhanced  by  the  fact  that  it  may  sometimes  be  observed 
when  no  other  symptoms  denote  impending  coma.  This  was  true  of 
several  of  the  cases  which  I  have  observed. 

Kpist.ixis  has  been  mentioned  as  a  symptom  of  diagnostic  value  in  the 
forming  state.  It  occurs  not  infrequently  afterward,  especiallj"  in  the 
early  part  of  the  febrile  career;  and  in  some  cases  it  occurs  repeaie<lly. 
Of  the  7-'!  cases  which  I  have  analy/ed,  it  occurred  once  or  repeatedly  in 
21.  Generally  the  hemorrhage  is  small,  but  occasionally  it  is  profuse, 
and  it  may  even  require  to  be  arrested  by  mechanical  means.  When 
slight  or  moderate,  it  does  not  appear  to  exert  any  influence  on  the  pro- 
gress of  the  disea 
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Laryngitis  and  oedema  of  the  glottis  are  occasional  complications  of 
typhoid  fever. 

Circulation  and  Temperature. — More  or  less  acceleration  of  the  pulse 
belongs  to  the  history  of  the  disease.  The  acceleration  varies  considerably 
in  different  cases  and  at  different  periods  of  the  disease  in  the  same  case. 
An  analysis  of  my  cases  shows  a  greater  average  frequency  in  fatal  cases 
than  in  those  ending  in  recovery.  As  a  rule,  the  gravity  of  the  disease  is 
in  proportion  to  the  acceleration  of  the  pulse.  The  danger  is  usually 
considerable  if  the  pulse  exceed  120  per  minute,  and  the  danger  is  aug- 
mented in  a  geometrical  ratio  as  the  frequency  rises  higher  than  this. 
The  mean  frequency  in  the  cases  not  proving  fatal,  of  those  which  I  have 
analyzed,  was  93  ;  in  the  fatal  cases  110.  In  some  mild  cases  the  average 
frequency  during  the  whole  of  the  disease  is  less  than  the  average  fre- 
quency of  health.  In  one  of  my  cases  the  average  frequency  was  69.  But 
in  these  cases  the  pulse  at  times  exceeds  the  healthy  standard  ;  hence,  the 
pulse  may  at  times  fall  below  the  standard  of  health.  This  is  not  infre- 
quently observed  at  or  near  the  time  of  convalescence.  I  have  noted  it  as 
low  as  64,  60,  and  40.  Others  have  observed  it  to  fall  still  lower.  Oftener 
the  pulse  continues  more  or  less  accelerated  after  convalescence  is  de- 
clared. A  sudden  and  considerable  increase  of  the  frequency  of  the  pulse 
denotes  the  occurrence  of  some  important  event,  such  as  pneumonitis  or 
peritonitis.  The  frequency  of  the  pulse  may  vary  at  different  periods  of 
the  day.  The  increase  is  sometimes  in  the  morning  and  sometimes  in 
the  evening.  So  far  as  my  observations  go,  regular  exacerbations  of  fever, 
as  indicated  by  the  pulse,  or  remissions,  are  rarely  observed.  The  ther- 
mometer, however,  shows  throughout  the  disease  a  variation  in  tempera- 
ture at  evening  and  morning,  the  maximum  being  in  the  evening,  the 
minimum  in  the  morning. 

As  regards  characters  of  the  pulse  other  than  frequency,  it  is  often 
quick  and  vibratory,  but  rarely  hard  or  resisting.  It  denotes  increased 
action,  but  not  increased  power  of  the  ventricular  systole.  It  becomes 
feeble  or  compressible  in  proportion  as  it  is  frequent.  The  force  is  always 
notably  diminished  if  the  frequency  much  exceed  120.  An  unfavorable 
progress  of  the  disease  toward  asthenia  is  shown  by  progressive  increase 
in  frequency  and  diminution  of  force.  Under  these  circumstances,  the 
first  sound  of  the  heart,  on  auscultation  over  the  apex,  is  notably  les- 
sened, and  may  be  inappreciable.  The  observations  of  Marey  show  that 
the  form  of  the  pulse,  as  traced  by  the  sphygmograph,  presents  the  follow- 
ing characters  :  a  short  and  nearly  vertical  line  of  ascent,  indicative  of 
weakness  and  quickness  of  the  ventricular  systole ;  a  line  of  descent  de- 
noting the  free  passage  of  blood  from  the  arteries  in  the  capillaries,  and 
notable  dicrotism.  The  dicrotism  of  the  radial  artery  is  sometimes  ap- 
preciable by  the  touch.  These  characters  belong  to  the  graphic  pulse 
also  in  cases  of  typhus,  and  in  all  affections  with  which  is  associated  the 
typhoid  condition.' 

More  or  less  increase  of  the  heat  of  the  body  is  invariable.  The  rule 
that  during  the  greater  part  or  the  whole  of  the  career  of  the  disease  the 
temperature  is  raised,  is  without  any  exceptions ;  but,  under  certain  cir- 
cumstances, the  heat  may  not  exceed,  and  it  may  even  fall  below,  the 
standard  of  health.  In  general,  the  thermometer  in  the  axilla  shows  a 
daily  increase  of  temperature  for  the  first  five  or  six  days.  At  the  end 
of  this  period,  the  temperature  at  least  rises  to  103°  Fahr.  If,  in  the 
progress  of  the  disease,  the  thermometer  show  much  increase  above  this, 

1  F'.r  a  general  account  of  the  sphygmograpli,  see  page  114. 
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the  prognosis  is  unfavorable,  .whereas,  a  decline  of  the  temperature  in 
tin'  morning  to  near  the  normal  standard  is  evidence  of  convalescence. 
During  the  progress  of  the  disease  there  is,  as  a  rule,  an  oscillation  of 
temperature  between  morning  and  evening,  the  difference  being,  however, 
less  than  :i  degree  up  to  the  time  of  convalescence,  when  the  oscillations 
become  much  greater,  the  difference  being  four  to  five  degrees,  the  tem- 
perature in  the  morning  falling  to  the  normal  standard  98°  or  lower. 
The  difference  between  the  morning  and  evening  temperature  at  the  time 
of  convalescence  has  been  observed  to  be  over  nine  degrees.  A  high 
elevation  of  temperature  in  the  morning,  viz.,  106°  to  108°,  indicates  the 
approach  of  death.  The  laws  of  the  disease,  as  regards  temperature,  are 
sufficiently  characteristic,  to  render  the  thermometer  useful  in  diagnosis 
as  well  as  prognosis.  A  sudden  and  considerable  rise  of  temperature, 
during  the  progress  of  the  disease,  points  to  the  occurrence  of  some  in- 
flammatory complication.  A  sudden  and  considerable  fall  of  temperature, 
other  symptoms  not  denoting  convalescence  or  improvement,  is  unfa- 
vorable. This  has  been  observed  to  precede  hemorrhnge  from  the  bowels. 
It  is  important,  however,  to  note  that,  irrespective  of  complications,  the 
temperature,  in  some  cases,  becomes  increased  and  the  rise  may  continue 
for  several  days ;  and,  on  the  other  hand,  a  decline  of  from  one  to  two 
and  a  half  degrees  sometimes  takes  place,  lasting  for  several  hours,  with- 
out any  obvious  cause  and  having  no  special  significance. 

Urine  — The  urine  is  usually  scanty  and  of  high  specific  gravity  until 
the  approach  of  convalescence,  when  it  becomes  abundant  and  of  a  low 
specific  gravit}-.  During  the  progress  of  the  disease,  as  a  rule,  the  urea 
and  uric  acid  are  absolutely  increased.  The  coloring  matter  is  also  more 
abundant  than  in  health.  The  presence  of  albumen  during  a  portion  of 
the  febrile  career  is  not  very  uncommon.  Abeille  found  it  in  12  of  95 
c  isrs.  Of  282  cases  observed  by  Murchison,  Parkes,  Solon,  and  others, 
albuminuria  occurred  in  93,  being  about  32  per  cent.  Abeille,  who  has 
studied  with  care  the  occurrence  of  transient  albuminuria  in  this  and 
other  affections,  states  that  it  is  a  symptom  denoting  always  gravity  of 
the  disease.  Of  the  12  cases  noted  by  this  observer,  in  6  the  disease  was 
fatal.  The  abundance  of  albumen  denotes  a  proportionate  gravity.  This 
symptom  occurs  in  the  middle  or  latter  part  of  the  disease,  and  may  con- 
tinue for  a  period  varying  from  24  hours  to  12  days.  In  the  fatal  cases 
in  which  it  occurs,  it  continues  up  to  the  time  of  death.  In  the  cases 
studied  by  Abeille,  the  kidneys  after  death  were  simply  congested,  no  de- 
posit nor  structural  change  existing.  lie  supposes  that  the  albuminuria 
proceeds,  partly  from  congestion  of  the  kidney,  and  in  part  from  a  morbid 
change  in  the  blood. 

Kenal  t 'lists  iu  the  urine  are  sometimes  observed.  These  denote  diseases 
of  the  kidneys,  either  existing  prior  to  the  fever,  or  developed  as  a  com- 
plication. If,  with  or  without  renal  casts  or  albuminuria,  the  urine  be 
notably  deficient  in  urea,  uremia  is  to  be  apprehended.  It  is  probable 
that  coma  and  convulsions  occurring  in  the  progress  of  typhoid  fever  are 
due  to  ursemic  poisoning. 

The  urine  is  sometimes  retained  in  cases  of  typhoid  fever,  and,  owing 
to  the  blunted  perception,  the  bladder  may  become  greatly  distended. 
The  practitioner  should  not  omit  to  ascertain  the  condition  of  the  Madder, 
by  maiuril  examination  of  the  abdomen,  during  the  progress  of  the  disease, 
and  resort  seasonably  to  the  use  of  the  catheter  when  required.  On  the 
other  hand,  the  urine  is  often  passed  in  bed,  sometimes  from  indifference 
and  .sometimes  from  incontineix- ••. 

In  order  to  determine  the  duration  of  the  disease,  it  is  necessary  to  fix 
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upon  certain  points  which  shall  mark  the  beginning  and  the  end  of  the 
febrile  career.  The  time  of  taking  to  the  bed  is  a  convenient,  and,  in  a 
collection  of  cases,  a  tolerably  correct  criterion  of  the  full  development  of 
the  fever.  It  is  difficult  to  find  any  circumstances  which  will  answer 
equally  well  to  denote  the  date  of  convalescence.  The  career  of  the  fever 
rarely  ends  abruptly ;  the  termination  in  convalescence,  like  the  develop- 
ment, is  gradual.  The  decision  that  a  patient  is  to  be  considered  conva- 
lescent is  a  matter  of  judgment,  and  is  to  be  based  on  the  ensemble  of 
symptoms.  Different  practitioners  would  differ  in  individual  cases  as  to 
the  precise  day  of  convalescence.  This  fact  disposes  at  once  of  the 
doctrine  of  critical  days.  A  believer  in  this  doctrine  would  be  likely  to 
fix  upon  a  critical  day  as  the  date  on  which  the  fever  ends,  whereas  a 
non-believer  would  be  as  likely  to  fix  upon  some  other  day  ;  hence,  it  is 
clear  that  observations  collected  by  believers  in  critical  days  would  go  to 
support  the  doctrine.  Of  42  cases,  ending  in  recovery,  which  I  have  ana- 
lyzed with  reference  to  the  duration  of  the  fever,  dating  from  the  time  of 
taking  to  the  bed  to  the  time  when  the  improvement  in  all  the  symptoms 
was  sufficient  for  the  patients  to  be  considered  convalescent,  the  average 
duration  was  16  days.  The  maximum  duration  was  28  days ;  the  mini- 
mum 5  days.  The  longest  duration  in  any  case  under  my  observation 
was  in  a  female  patient  at  Bellevue  Hospital,  the  disease  continuing,  in 
this  case,  without  any  inportant  complication,  about  58  days.  The  mean 
duration  in  75  cases  observed  by  Hutchison,  was  a  fraction  over  24  days. 
This  greater  duration,  as  compared  with  my  cases,  is  probably  owing  to 
the  commencement  being  fixed  at  an  earlier  period  than  the  date  of  taking 
to  the  bed.  Of'  45  fatal  cases  in  my  collection,  the  mean  duration  was  a 
fraction  over  14  days,  the  maximum  being  26,  and  the  mininum  9  days. 
The  mean  duration  in  12  fatal  cases  observed  by  Murchison  was  a  frac- 
tion over  22  days.  The  average  duration  of  convalescence  is  from  one  to 
two  weeks.  The  return  of  the  axillary  temperature  to  the  normal  standard, 
that  is,  complete  defervescence,  denotes,  of  course,  that  the  febrile  career  is 
ended.  Sometimes  the  defervescence  is  rapid,  and  the  temperature  quickly 
falls  to  that  of  health.  But  generally  it  is  gradual,  and  paroxysms  or 
exacerbations  of  fever,  as  indicated  by  the  thermometer,  are  liable  to  occur 
for  some  days  after  the  appetite,  mental  condition,  and  other  symptoms 
denote  convalescence.  The  temperature  may  be  kept  up  by  complications 
which  persist  after  the  career  of  the  fever  is  ended.  A  temporary  fever 
is  apt  to  accompany  the  change  of  diet  from  liquid  to  solid  animal  food. 

Relapses  of  typhoid  fever  are  sometimes  observed.  Several  examples 
have  fallen  under  my  observation.  A  return  of  the  fever  may  take  place 
after  ten  days  or  a  fortnight  from  the  date  of  convalescence,  and  the  pa- 
tient pass  through  a  second  career,  the  eruption  and  other  characteristic 
symptoms  being  reproduced.  The  duration  of  the  second  career  is  usu- 
ally shorter,  and  the  severity  greater  than  the  first,  but  a  fatal  termination 
is  rare.  In  231  cases  occurring  in  six  months,  in  Munich,  in  1856-57, 
analyzed  by  Prof.  Pfeufer,  there  were  seven  examples  of  relapse.  Of 
these  7  cases  4  were  fatal,  the  large  rate  of  fatality  being  a  deviation 
from  the  rule  in  relapsing  cases.  "  After  death  two  sets  of  ulcers  were 
found  in  the  intestines,  corresponding  to  the  two  attacks  of  fever."  l 

The  complications  which  are  apt  to  arise  in  the  course  of  typhoid  fever 
have  been  noticed  in  connection  with  the  symptoms  referable  to  different 
anatomical  symptoms.  Typhoid  fever  may  be  associated  with  scarlatina, 

1  Am.  Journ.  Mcd.  Sciences,  July,  1861. 
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rubeola,  diphtheria,  and  perhaps  with  typhus.  Occasional  sequels  are, 
pulmonary  tuberculosis,  and  subcutaneous  abscesses.  Progressive  ema- 
ciation and  death  from  inanition  have  been  known  to  follow  ;  but  in  many 
instances,  nutrition  becomes  extremely  active  after  recovery,  and  the  pa- 
tient attains  to  a  greater  weight  than  ever  before.  The  mental  powers  in 
some  cases  are  enfeebled  for  a  considerable  period. 


CHAPTER    II. 

Typhoid  Fever  Continued— Causation— Diagnosis— Prognosis.  Typhus  Fever  —  Anatomical 
Characters— Clinical  History— Causation— Diagnosis— Prognosis.  Non-identity  of  Typhus  and 
Typhoid  Fever. 

rTVHE  anatomical  characters  and  clinical  history  of  typhoid  fever  have 
been  considered  in  the  preceding  chapter,  and  it  remains  to  consider 
the  causation,  diagnosis,  and  prognosis  of  this  disease  before  entering  on 
the  consideration  of  typhus  fever. 

CAUSATION. — Typhoid  fever  is  not  restricted  within  any  geographical 
limits  ;  it  is  endemic  in  every  quarter  of  the  globe.  In  certain  of  the  so- 
called  malarious  districts  it  is  not  observed,  as  distinct  from  remitting 
fever  ;  but  there  is  reason  to  believe  that,  in  these  districts,  it  is  obscured 
by  being  blended  with  periodical  fever.  It  is  certain  that  in  some  situa- 
tions in  this  country,  well-marked  cases  of  typhoid  fever  were  hardly 
known  so  long  as  malarious  fevers  were  rife,  but  the  former  became  the 
common  form  of  fever  after  intermitting  and  remitting  fevers  ceased  to 
prevail.  Of  this  fact,  I  have  been  personally  cognizant  in  two  situations, 
viz.,  Buffalo  and  Louisville.  As  regards  the  seasons  of  the  year,  it  shows 
a  decided  predilection  for  the  autumn.  Of  45  cases  which  I  have  analyzed 
with  reference  to  this  point,  16  were  in  October,  9  in  November,  and  12 
in  December.  It  is  stated  that  a  warm  dry  summer  favors  the  occurrence 
of  the  disease  in  the  following  autumn. 

A  decided  predisposing  influence  pertains  to  age.  Young  persons  are 
chiefly  liable  to  it.  Murchison  states  the  mean  age,  in  1,772  cases  admitted 
into  the  London  Fever  Hospital,  to  have  been  a  fraction  over  21  years. 
58.08  per  cent,  of  cases  admitted  into  this  hospital  in  ten  years,  occurred 
,in  persons  between  the  ages  of  15  and  of  25,  and  only  27.76  per  cent, 
above  the  latter  age.1  It  occurs  but  rarely  in  infancy.  It  is  not  uncom- 
mon in  childhood.  A  considerable  proportion  of  the  cases  of  so-called  in- 
fantile remitting  fever  are  cases  of  typhoid  fever.  It  is  extremely  rare 
after  50  years  of  age ;  but  well  authenticated  cases  of  its  occurrence  after 
that  age,  and  even  in  old  persons,  have  been  reported  by  Lombard,  Trous- 
seau, Wilks,  and  others.  I  have  met  with  a  case  in  which  all  the  diag- 
nostic characters  were  well  marked,  the  patient  being  a  woman  53  .years 
of  age.  It  is  stated  that  the  glands  of  Peyer  begin  to  disappear  after 
adult  life,  and  traces  of  their  existence  only  are  apparent  after  forty-five 
years.  This  will  account  for  absence  of  the  lesions  of  these  glands  after 
fifty  years  of  age. 

1  Anstie  on  Epidemics. 
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Both  sexes  appear  to  be  about  equally  liable  to  tile  disease.  It  was  ob- 
served by  Louis  to  occur  especially  among  persons  who  had  resided  for  a 
short  period  only  in  Paris.  It  has  been  observed  to  prevail  among  recent 
residents  in  other  cities.  A  rational  explanation  of  this  fact  is,  that,  hav- 
ing been  exposed  to  the  action  of  the  cause  of  the  disease  in  a  small  quan- 
tity, the  older  residents  have  thereby  acquired  an  insusceptibility  to  the 
action  of  it  in  a  larger  quantity,  as  persons  by  use  are  able  to  tolerate 
certain  remedies  in  enormous  doses,  for  example,  the  narcotic  remedies. 
Generally  patients  are  in  good  health  when  attacked ;  other  diseases  do 
not  seem  to  predispose  to  it.  No  causative  influences  relating  to  social 
position,  occupation,  or  habits  of  life,  have  been  ascertained.  There  does 
not  appear  to  be  any  solid  ground  for  the  notion  which  has  been  held  by 
Carnot  and  some  other  French  writers,  that  the  diminished  prevalence  of 
smallpox,  in  consequence  of  vaccination,  has  rendered  typhoid  fever  more 
prevalent. 

With  respect  to  the  contagiousness  of  the  disease,  there  has  not  been 
unanimity  of  opinion.  That  it  may  be  communicated  under  certain  cir- 
cumstances is  certain,  and  that  it  frequently  or  generally  originates  spon- 
taneously, that  is,  irrespective  of  contagion  or  infection,  is  perhaps  equally 
certain.  Assuming  these  statements  to  be  correct,  this  is  one  of  the  dis- 
eases, the  special  cause  of  which  may  be  generated  without  the  body  and 
reproduced  within  the  body. 

The  contagiousness  of  typhoid  fever  is  proven  by  instances  in  which 
persons,  having  contracted  the  disease  in  one  locality,  go  to  another  in 
which  the  disease  was  not  prevailing,  and,  of  the  residents  in  the  latter 
locality  with  whom  they  are  brought  into  contact,  a  greater  or  less  num- 
ber become  affected.  Many  instances  of  this  kind  have  been  reported,1 
but  the  most  remarkable  of  any  on  record  came  under  my  observation,  in 
1843,  in  a  little  settlement  called  North  Boston,  situated  eighteen  miles 
from  the  city  of  Buffalo,  consisting  of  nine  families,  all  being  within  an 
area  of  a  hundred  rods  in  diameter ;  but  the  few  houses  in  which  the  dis- 
ease occurred  were  closely  grouped  together  around  a  tavern,  the  house 
farthest  removed  from  the  tavern  being  only  ten  rods  distant.  A  stranger 
from  New  England,  travelling  in  a  stage-coach  which  passed  through  this 
settlement,  had  been  ill  for  several  days,  and  on  arriving  at  this  stopping- 
place  was  unable  to  proceed  further.  He  remained  at  the  tavern,  and, 
after  a  few  days,  died.  He  was  seen  by  several  physicians  of  the  vicinity, 
and  there  can  be  no  doubt  that  his  disease  was  the  same  as  that  with 
which  others  were  subsequently  affected.  Up  to  this  time  typhoid  fever 
had  never  been  known  in  that  neighborhood.  The  sick  stranger  was  seen 
by  the  members  of  all  the  families  in  immediate  proximity  to  the  tavern, 
with  a  single  exception.  One  family  named  Stearns,  having  quarrelled 
with  the  tavern-keeper,  had  no  intercourse  with  the  family  of  the  latter 
and  very  little  with  the  other  families,  all  of  whom  were  tenants  of  the 
tavern-keeper.  No  member  of  the  family  of  Stearns  saw  either  the  sick 
stranger  or  any  of  those  who  were  taken  ill  after  the  stranger's  death. 
Members  of  the  family  of  the  tavern-keeper  were  the  first  to  become 
affected  ;  the  first  case  occurring  23  days  after  the  arrival  of  the  stranger. 
Other  cases  speedily  occurred  in  the  surrounding  families.  In  a  month, 
more  than  one-half  the  population,  numbering  43,  had  been  affected,  and 
ten  had  died.  Of  the  families  immediately  surrounding  the  tavern,  that 
of  Stearns  alone  escaped  ;  no  case  occurred  in  this  family. 

The  occurrence  of  the  disease  produced  great  excitement  in  the  neigh- 

1   Vide  Murchison,  on  the  Continued  Fevers  of  Great  Britain. 
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borhood  ;  poisoning  was  suspected,  and  Stearns  was  charged  with  having 
poisoned  a  well  used  in  common  by  all  the  families  except  his  own.  A 
fact  which  encouraged  this  suspicion  was,  the  common  well  being  owned 
by  the  tavern-keeper,  he  had  refused  permission  to  use  it  to  Stearns,  who 
hud  in  consequence  been  obliged  to  dig  a  well  for  his  own  use.  An  ex- 
amination of  the  water  from  the  common  well  showed  it  to  be  perfectly 
pure.  The  disease  was  undoubtedly  typhoid  fever.  Visiting  this  settle- 
ment during  the  prevalence  of  the  disease,  and  recording  the  symptoms 
of  several  cases  then  in  progress,  the  clinical  history  furnished  abundant 
evidence  of  the  nature  of  the  disease.  Moreover,  I  made  an  examination 
of  the  body  of  one  of  those  who  had  died  with  the  disease,  and  found  the 
Peyerian  patches  ulcerated  and  the  mesenteric  glands  greatly  enlarged.1 

Now,  were  it  proposed  to  devise  an  experiment  to  test  the  communi- 
cability  of  a  disease,  no  better  plan  could  be  adopted  than  to  introduce  a 
case  into  a  district  where  it  was  not  at  the  time  prevailing,  and  to  procure 
free  exposure  on  the  part  of  some  of  those  residing  in  the  district.  The 
experiment  would  be  more  satisfactory  if  the  disease  introduced  had  not 
been  hitherto  endemic  in  that  locality.  And  to  render  the  experiment  as 
perfect  as  possible,  by  divesting  it  of  any  moral  influence,  it  should  be 
made  without  the  knowledge  of  those  who  were  to  be  the  subjects.  If, 
under  all  these  circumstances,  a  large  proportion  of  those  of  the  inhabi- 
tants of  the  district  who  had  been  brought  into  contact  with  the  disease 
were  attacked  simultaneously  or  in  quick  succession,  and  thus  a  new  and 
hitherto  unknown  affection  be  suddenly  developed,  which  spreads  rapidly 
over  a  limited  circuit,  affecting  those  only  who  have  been  in  habits  of 
intercourse  with  the  imported  case  or  with  the  persons  who  were  subse- 
quently attacked,  others  residing  in  the  same  district,  but  not  brought 
into  contact  with  the  disease,  uniformly  escaping — what  is  the  logical 
deduction  from  the  facts  ?  In  the  absence  of  all  evidence  of  epidemic  or 
endemic  agencies,  contagion  offers  the  only  adequate  explanation.  The 
laws  of  probabilities  would  not  authorize  the  supposition  that  the  events 
depended  on  mere  coincidence.  To  undertake  such  an  experiment  would 
be  neither  practicable  nor  justifiable :  but  it  will  be  seen,  on  reviewing  the 
facts  connected  with  the  development  and  diffusion  of  typhoid  fever  at 
North  Boston,  that  they  embrace  all  the  conditions  for  a  fair  experiment 
to  test  the  contagiousness  of  the  disease.  If  every  circumstance  had  been 
deliberately  selected  and  arranged,  they  could  hardly  have  been  more 
complete. 

Although  this  disease  may  be  undoubtedly  communicated  in  some  way 
from  the  sick  to  the  well,  under  ordinary  circumstances  it  is  not  diffused 
by  contagion.  As  a  rule  it  is  not  communicated  to  those  who  come  into 
contact  with  private  patients,  nor  is  it  propagated  among  hospital  patients, 
thus  differing  widely  from  typhus  fever.  There  is  ground  for  the  conjec- 
ture that,  when  communicated,  the  special  poison  is  derived  from  the 
intestinal  discharges.  Dr.  William  Budd  and  others  entertain  the  belief 
that  the  disease  invariably  proceeds  from  a  special  virus  contained  in  the 
excreta,  and  the)-  account  for  the  prevalence  of  the  disease  by  the  dissemi- 
nation of  the  virus  in  emanations  from  water-closets,  privies,  and  drains. 
In  the  instance  just  given  of  the  diffusion,  of  the  disease  at  North  Boston, 
the  fact  that  all  the  families  in  which  the  disease  prevailed  were  supplied 
with  water  from  a  common  well,  and  the  fact  that  the  family  in  which  no 
case  occurred  did  not  obtain  water  from  this  well,  afford  ground  for  sup- 

1  For  fuller  details,  ridt  Clinical  Reports  on  Continued  Fever,  etc.,  18o2,  aiid 
American  Journal  of  the  Medical  Sciences,  Jul}r, 
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posing  that  a  virus  derived  from  the  excreta  was  conveyed  in  the  water 
drank.  That  the  alviue  excreta  are  the  media  of  communication  in  the 
rare  instances  in  which  the  disease  is  evidently  communicated  is  highly 
probable,  but  the  doctrine  that  this  is  invariably  the  causation  is  incon- 
sistent with  facts  which  appear  to  show  conclusively  the  spontaneous 
generation  of  the  causative  agent  in  the  great  majority  of  cases. 

Murchison  cites  several  striking  outbreaks  of  typhoid  fever  in  locali- 
ties in  which  it  appeared  to  be  fairly  attributable  to  emanations  from  ob- 
structed drains  and  cesspools,  or  from  drinking-water  tainted  with  sewage. 
The  following  is  a  striking  instance,  apparently,  of  this  kind :  Mr.  C.,  a 
wealthy  citizen,  spent  the  summer  in  1867  at  his  country-house,  leaving 
his  house  in  the  city  in  charge  of  two  persons.  He  returned,  with  his 
family,  to  town  in  the  middle  of  September.  After  his  return,  five  of  his 
children  within  a  few  days  fell  ill,  and  the  disease  proved  to  be  typhoid 
fever.  A  nephew  who  left  town  shortly  after  the  return  of  the  family  was 
taken  ill  after  leaving,  and  had  typhoid  fever.  A  child  was  ill  for  a  few 
days  with  vomiting  and  fever,  but  the  disease  in  this  case  did  not  prove 
to  be  typhoid  fever.  With  exception  of  the  person  last  referred  to,  every 
member  of  the  family,  except  the  parents,  had  typhoid  fever.  All  were 
attacked  within  a  few  days.  All  recovered  except  one,  who  had  profuse 
hemorrhage  from  the  bowels.  The  ages  of  the  patients  were  between  7 
and  22  years.  On  examination  of  the  premises,  the  waste-pipe  in  the 
cellar  was  found  to  be  defective,  and  at  times  a  bad  odor  from  it  had  been 
perceived.  The  house  had  been  shut  up  during  the  summer.  The  disease 
was  not  prevailing  in  the  neighborhood.  The  cases  were  treated  by  my 
colleague,  Prof.  McCreedj^.  Regarding  the  poison  as  frequently  thus 
generated,  Murchison  proposes,  as  a  name  for  the  disease,  pythogenic  fever. 
That  putrescent  substances,  animal  or  vegetable,  and  excreta,  exert  a 
causative  agency,  is,  to  say  the  least,  highly  probable,  but  whether  by 
giving  rise  to  the  special  poison  or  acting  as  auxiliary  causes,  cannot  be 
considered  as  settled  ;  hence,  the  name  is  objectionable  for  the  reason  that 
it  implies  a  doctrine  which  is  hypothetical.  The  probable  agency  of 
noxious  gases  from  drains,  cesspools,  and  privies,  or  of  water  polluted 
from  these  sources,  and  of  emanations  from  the  intestinal  discharges  of 
fever  patients,  enforces  the  importance  of  measures  of  prophylaxis,  con- 
sisting of  effective  sewerage,  providing  against  obstructions  of  house- 
drains,  preventing  leakages  from  these  and  cesspools,  taking  care  that  the 
trapping  of  sinks  and  water-closets  is  complete,  and  the  speedy  removal 
of  the  excreta  of  patients  affected  with  the  disease. 

The  interval  from  the  introduction  of  the  poison  into  the  system  and 
the  first  manifestation  of  disease,  or  the  period  of  incubation,  is  most 
commonly  about  two  weeks.  The  duration  is  longer  than  this  in  some 
instances,  but,  probably,  it  is  never  several  months,  as  has  been  supposed. 
On  the  other  hand,  the  duration  sometimes  does  not  exceed  one  or  two 
days.1  This  disease  is  one  of  those  which  are  very  rarely  experienced 
twice  ;  a  person  who  has  had  the  disease,  as  a  rule,  is  thereafter  unaffected 
by  the  special  cause.  As  already  stated,  however,  a  relapse  sometimes 
occurs  shortly  after  the  date  of  convalescence. 

DIAGNOSIS. — T}rphoid  fever  is  to  be  discriminated  from  other  essential 
fevers,  more  especially  typhus  and  remittent  fever.  The  differential 
diagnosis  cannot  be  fully  considered  without  anticipating  the  diagnostic 
events  which  belong  to  the  clinical  history  of  other  fevers  which  remain 

1  Vide  Murchison  in  St.  Thomas's  Hospital  Reports,  vol.  ii. 
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to  be  considered.  The  discrimination  is  to  be  made  by  ascertaining  the 
presence  of  more  or  less  of  the  events  which  are  diagnostic  of  typhoid 
fever,  and  the  absence  of  events  diagnostic  cf  other  fevers.  The  points 
in  the  clinical  history  which  are  distinctive  of  typhoid  fever  are  as  fol- 
lows :  the  gradual  development,  the  absence  of  marked  remissions,  the 
abdominal  symptoms,  viz.,  diarrha>a  with  ochre-colored  dejections,  tym- 
panites, tenderness  in  the  iliac  regions  and  gurgling;  the  occurrence  of 
cpistaxis  and  the  characteristic  eruption.  As  regards  the  eruption,  a  fact 
important  to  be  borne  in  mind  is,  that  rose-colored  papules,  like,  those 
belonging  to  the  history  of  typhoid  fever,  are  sometimes  found  in  other 
affections.  Other  points  to  be  taken  into  account  are,  the  autumnal 
season,  and  the  youth  of  the  patient.  The  foregoing  points,  taken  in 
connection  with  the  absence  of  features  distinctive  of  other  fevers,  gene- 
rally render  the  discrimination  easy,  after  a  certain  duration  of  the  disease. 
In  the  early  part  of  the  disease,  the  discrimination  is  not  always  easy, 
and  some  delay  may  be  necessary  in  order  to  arrive  at  a  positive  diag- 
nosis. 

The  diagnosis  involves  discrimination  from  several  local  affections. 
Certain  local  affections  may  be  supposed  to  constitute  the  disease  when 
they  are  actually  present,  not  as  idiopathic  affections,  but  as  complica- 
tions, or  when  certain  organs  are  functionally  disturbed  in  a  marked  de- 
gree without  any  local  affection  more  than  is  incident  to  the  fever.  In 
determining  whether  an  existing  disease  be  an  essential  fever  or  a  local 
affection,  the  following  general  considerations  are  to  be  kept  in  view. 
They  are  applicable  alike  to  typhoid  fever  and  other  essential  fevers. 

1.  The  presence  of  an  access,  or  forming  stage,  of  greater  or  less  dura- 
tion, is  somewhat  distinctive  of  an  essential  fever.     Local  affections,  as  a 
rule,  are  comparatively  abrupt  in  their  development.     This  consideration 
is  especially  applicable  to  typhoid  fever. 

2.  The  events  which  denote  fever  of  some  kind  are  to  be  sought  after 
in  the  details  of  the  early  history  prior  to  the  occurrence  of  symptoms 
pointing  to  any  local  affection. 

3.  It  is  to  be  observed,  if  the  general  S3rmptoms,  such  as  prostration, 
febrile  movement,  delirium,  etc.,  be  not  greater  than  would  be  expected 
as  symptomatic  of  the  particular  local  affection  which  is  suspected. 

4.  The  events  which  are  distinctive  of  particular  fevers,  and  which  do 
not  belong  to  the  history  of  local  affections,  are  to  be  sought  after ;  for 
example,  the  events  proper  to  typhoid  fever,  such  as  the  eruption,  epis- 
taxis, and  abdominal  symptoms. 

5.  It  is  to  be  observed  whether  symptoms  are  not  absent  which  would 
probably  be  present  if  the  suspected  local  affection  existed,  or,  assuming 
its  existence,  if  it  were  a  primary  or  idiopathic  affection. 

6.  The  laws  of  the  disease  with  respect  to  animal  heat,  as  determined 
by  the  thermometer,  are  to  be  taken  into  account.     This  disease  is  char- 
acterized by  a  progressive  daily  increase  of  heat  for  the  first  three  or  four 
days,  and  an  increase  to  103°  or  more  Fahr.  during  the  second  week.    If 
during  a  period  too  short  for  the  career  of  the  disease  the  temperature 
fall  to  the  normal  standard,  the  disease  is  not  typhoid  fever. 

Local  affections  with  whieh  typhoid  fever  is  li.-ihlc  to  be  confounded  are, 
meningitis,  bronchitis,  pneumonitis,  acute  tuberculosis,  and  enteritis. 

Acute  meningitis,  as  distinguished  from  typhoid  fever,  is  characterized 
by  more  intense  cephalalgia,  by  intolerance  of  light  and  sounds,  early  and 
active  delirium,  frequently  by  vomiting  as  a  prominent  symptom,  and 
somnolency  ami  coma  succeeding  the  delirium.  There  is  generally  con- 
stipation ;  the  abdomen  i.s  not  tympanitic,  but  frequently  depressed,  and 
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iliac  tenderness  is  wanting.  This  differential  diagnosis  is  required  chiefly 
in  children. 

Subaeute  bronchitis  is  an  element  of  typhoid  fever.  If  the  bronchitis 
be  unusually  prominent  and  the  fever  unusually  mild,  the  latter  may  be 
overlooked  and  the  disease  considered  a  primary  bronchitis.  This  error 
can  only  happen  in  the  early  part  of  the  fever;  the  duration  and  progres- 
sive increase  of  the  disease,  together  with  the  characteristic  events  of  the 
fever,  will  lead  to  a  correction  of  the  diagnosis. 

Typhoid  fever  may  be  confounded  with  pneumonitis,  when  the  latter 
exists  as  a  complication.  The  existence  of  pneumonitis  is  shown  by  its 
physical  signs.  The  differential  diagnosis  is  to  be  based  on  facts  which 
show  the  existence  of  fever  prior  to  the  occurrence  of  the  pneumonitis, 
and  on  the  events  characteristic  of  typhoid  fever,  viz.,  the  abdominal 
symptoms  and  eruption.  Cases  of  primary  pneumonitis,  in  which  the 
existence  of  typhoid  fever  may  be  suspected,  are  cases  of  so-called  typhoid 
pneumonitis,  that  is,  pneumonitis  with  phenomena  denoting  the  typhoid 
state,  viz.,  low  delirium,  prostration,  subsultus  tendinum,  etc. 

Acute  tuberculosis  has  not  infrequently  been  mistaken  for  typhoid 
fever.  The  former  is  to  be  discriminated  by  the  notable  frequency  of 
respirations,  the  prominence  of  the  cough,  the  occurrence  of  haemoptysis 
in  some  cases,  the  abundance  of  subcrepitant  rales,  by  marked  lividity  in 
some  cases,  and  by  the  absence  of  the  abdominal  and  other  characteristic 
events  of  typhoid  fever. 

Typhoid  fever  may  be  considered  as  primary  enteritis  when  the  ab- 
dominal symptoms  are  unusually  prominent  from  the  beginning.  The 
liability  to  this  error  is  chiefly  in  children.  Events,  other  than  the  ab- 
dominal symptoms,  belonging  to  the  history  of  typhoid  fever,  are  to  be 
sought  after.  Some  of  these  are  not  as  readily  appreciated  in  children 
as  in  adults,  especially  those  relating  to  thev  mind,  and  the  eruption  is 
oftener  wanting.  Hence,  typhoid  fever  in  children  is  not  infrequently 
called  enteritis.  With  due  care  in  tracing  the  development  and  progress 
of  the  disease,  this  error  of  diagnosis  should  generally  be  avoided. 

It  is  evident  that  familiarity  with  the  phenomena  and  laws  of  typhoid 
fever  and  of  the  diseases  with  which  it  is  liable  to  be  confounded,  viz., 
other  fevers  and  the  local  affections  just  referred  to,  is  an  essential  quali- 
fication for  accuracy  in  diagnosis.  This  remark  is  of  general  application 
to  diagnosis. 

The  use  of  the  thermometer  may  be  brought  to  bear  upon  the  diagnosis 
of  this  disease  at  an  early  period,  before  the  eruption  of  other  distinctive 
features  is  fully  declared.  In  a  case  in  which  typhoid  fever  is  suspected, 
if  the  thermometer  in  thejaxilla  show  a  notable  increase  of  heat,  the  diag- 
nosis may  be  made  with  $mch  confidence,  provided  acute  inflammations 
are  excluded.  On  the  other  hand,  in  such  a  case,  if  the  thermometer  do 
not  show  increase  of  heat,  it  is  certain  that  the  disease  is  not  typhoid  fever. 

There  is  a  very  small  proportion  of  cases  in  which  the  disease  is  likely 
to  be  overlooked  in  consequence  of  the  febrile  phenomena  being  imperfectly 
developed.  The  cases  now  referred  to  were  called  by  Louis  cases  of 
"  latent  typhoid  fever."  They  are  called  by  some  German  writers  cases 
of  "typhus  ambulatorius;"  and  the  term  " walking  cases"  is  in  use  in 
this  country.  The  patients  do  not  take  to  the  bed,  and  perhaps  they  con- 
tinue their  usual  avocations.  They  complain  only  of  debility,  loss  of 
appetite,  and  mild  diarrhoea.  Under  these  circumstances,  death  some- 
times takes  place  from  intestinal  perforation,  profuse  hemorrhage,  or  some 
grave  complication,  and,  on  post-mortem  examination,  the  characteristic 
typhoid  lesions  of  the  intestine  are  found.  The  only  explanation  of  these 
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cases  to  be  given  is,  that  the  effects  of  the  special  cause  are  concentrated 
on  the  glandular  elements  of  the  small  intestine. 

PROGNOSIS. — Of  18,612  cases  aggregated  by  Murchison,  occurring  at 
the  London  Fever  Hospital  in  14  years,  Guy's  Hospital,  St.  Thomas's 
Hospital,  and  King's  Hospital,  of  London,  at  Strasbourg,  Paris,  and  the 
provinces  of  France,  and  the  Infirmary  at  Glasgow,  the  mortality  was 
18.02  per  cent.,  or  1  in  5.4.  The  separate  collections  of  cases  which  make 
up  the  above  aggregate  show  a  variation  in  mortality  between  16  and  32 
per  cent.  Excluding  190  cases  at  Strasbourg,  in  which  the  mortality  was 
23  per  cent.,  and  147  cases  at  Paris,  giving  a  mortality  of  32  per  cent., 
the  variation  in  the  remaining  collections  was  between  16  and  a  fraction 
over  20  per  cent.  Of  303  cases  received  in  the  Massachusetts  General 
Hospital,  and  analyzed  by  James  Jackson,  42  were  fatal,  being  1  in  a  frac- 
ction  over  7,  or  a  fraction  under  13  per  cent.  Of  the  73  cases  which  I  have 
analyzed,  18  were  fatal,  nearly  1  in  4,  or  about  24  per  cent. 

These  facts  show  considerable  variation  in  the  death-rate  in  different  col- 
lections of  cases  occurring  at  different  places  and  periods.  The  variation 
is  often  considerable  at  different  seasons  in  the  same  place,  and  under 
similar  circumstances  as  regards  surroundings  and  treatment.  This  fact 
is  shown  by  the  ratio  of  deaths  in  successive  years  in  the  Massachusetts 
General  Hospital.1  In  1828,  of  22  cases,  2  died;  in  1829,  of  25  cases,  1 
died;  in  1830,  of  14  cases,  4  died;  in  1831,  of  29  cases,  2  died;  in  1832, 
of  -2'.>  cases,  4  died ;  in  1833,  of  37  cases,  6  died ;  and  in  1834,  of  34  cases, 
6  died ;  and  in  1835,  of  35  cases,  6  died.  To  a  certain  extent,  therefore, 
differences  in  the  intrinsic  tendency  of  the  disease  to  a  fatal  issue  at  dif- 
ferent periods  and  places  must  be  admitted — a  fact  to  be  considered  in 
estimating  the  influence  of  therapeutical  measures. 

As  regards  age,  Murchison's  statistics  show  the  lowest  rate  of  mortality 
to  be  from  10  to  15  years,  and  the  next  lowest  from  5  to  10  years;  the 
number  of  cases  analyzed  under  5  years  being  insignificant.  The  highest 
rate  under  55  years  is  from  30  to  35  years.  Jackson's  statistics  show  the 
death-rate  to  be  greater  above  than  below  30  years  of  age  ;  and  they  show 
a  greater  mortality  in  the  cold  than  in  the  warm  months.  It  is  a  matter 
of  common  observation,  that  vigorous  persons  are  more  likely  to  suc- 
cumb than  those  of  feeble  constitution. 

A  fatal  result  is  rarely  due  to  the  intensity  of  the  disease.  Death,  gen- 
erally, is  attributable  to  complications  or  accidents,  such  as  pneumonitis, 
peritonitis,  and  occasionally  hemorrhage.  Pre-existing  disease  may  lead 
to  a  fatal  result — for  example,  chronic  disease  of  the  kidneys.  Unusual 
severity  of  the  abdominal  lesions  is  sometimes  the  cause  of  death.  In  the 
great  majority  of  fatal  cases  the  mode  of  dying  is  by  asthenia.  Apnoea  is 
combined  with  asthenia  in  the  cases  in  which  sudden  coma  precedes  death. 

Coma,  probably  uraemic  in  most  cases,  and  convulsions  render  the  prog- 
nosis extremely  unfavorable.  Other  marked  ataxic  symptoms,  such  as 
oarphologia,  subsultus,  etc.,  are  ominous.  Cases  characterized  by  active 
persistent  delirium  usually  end  fatally.  The  prognosis  is  unfavorable 
whenever  the  pulse  becomes  extremely  frequent  and  feeble,  and  the  first 
sound  of  the  heart  is  notably  weakened.  Great  prostration  is  evidence 
of  great  danger.  In  cases  of  pregnancy,  abortion  generally  takes  place, 
and  death  follows.  The  chances  of  recovery  may  be  good,  notwithstand- 
ing the  occurrence  of  pneumonitis  limited  to  one  lobe.  Intestinal  hemor- 
rhage is  less  serious  than  has  been  supposed  by  some ;  recovery  takes 

1  Report  on  Typhoid  Fever,  by  James  Jackson,  M.D.,  Boston,  1838. 
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place  in  the  majority  of  the  cases  in  which  this  event  occurs.  Death  may 
be  caused  by  gangrene  or  bed-sores  in  parts  exposed  to  continued  j ires- 
sure  from  the  weight  of  the  body.  An  increase  of  the  axillary  tempera- 
ture above  105°  denotes  great  danger;  a  temperature  of  100°,  or  107°, 
or  upward,  is  a  fatal  prognostic.  On  the  other  hand,  a  considerable  de- 
crease of  temperature  below  the  minimum  of  health  is  extremely  ominous. 
In  general,  after  the  third  day  of  the  disease,  the  temperature  having  daily 
increased  up  to  this  time,  the  heat  as  shown  by  the  thermometer  varies  in 
the  morning  from  102°  to  103°,  and  in  the  evening  from  103°  to  105°. 

A  favorable  prognosis  may  be  entertained  so  long  as  ataxic  symptoms 
are  not  marked,  the  adynamia  not  great,  the  pulse  not  very  frequent  or 
feeble,  and  there  are  no  serious  complications ;  but,  under  these  circum- 
stances, the  prognosis  should  always  be  guarded,  in  view  of  the  liability 
at  any  period  of  the  disease  to  serious  complications  or  accidents.  And 
it  is  to  be  borne  in  mind  that  sudden  coma  and  perforation  of  intestine 
are  not  less  liable  to  occur  in  mild  than  in  severe  cases.  The  liability 
to  perforation  during  convalescence  is  to  be  recollected.  On  the  other 
hand,  recovery  may  be  hoped  for  in  cases  in  which  the  symptoms  denote 
the  utmost  gravity. 

Typhus  Fever. 

The  fever  called  typhus,  known  from  the  earliest  antiquity,  has  received 
a  great  variety  of  names.  The  name  typhus,  introduced  by  Sauvages  in 
1759,  and  now  generally  adopted  by  writers  of  all  countries,  has  the  nega- 
tive merit  of  not  involving  any  hypothesis  concerning  the  nature  and  seat 
of  the  disease.  Derived  from  rv<j>o{,  denoting  stupor,  it  relates  to  a  feature 
of  the  disease  which  is  usually  more  or  less  prominent.  In  this  country, 
from  the  fact  that  the  disease  is  imported  in  vessels  bringing  emigrants 
from  Ireland,  it  has  been  commonly  known  as  ship  fever. 

This  fever  has  many  features  in  common  with  that  just  considered,  viz., 
typhoid  fever.  The  identity  or  non-identity  of  the  two  affections  has  been, 
within  late  years,  a  mooted  question.  They  present  points  of  contrast 
sufficient  to  show  that  they  are  distinct  diseases.  The  grounds  for  con- 
cluding that  they  are  not  identical  will  be  stated,  after  having  considered 
the  anatomical  characters,  clinical  history,  causation,  diagnosis,  and  prog- 
nosis of  typhus.  In  considering  this  species  of  fever  under  the  aspects 
just  enumerated,  it  will  suffice  to  present  the  traits  by  which  it  is  distin- 
guished from  typhoid  fever. 

ANATOMICAL  CHARACTERS In  typhus,  the  abdominal  lesions  which 

are  characteristic  of  typhoid  fever  are  wanting.  The  Peyerian  and  soli- 
tary glands  of  the  small  intestine  are  either  unaffected  or  they  are  simply 
more  conspicuous  than  usual,  sometimes  presenting  numerous  black 
points,  giving  rise  to  what  has  been  called  the  ttkaven-beard  appearance. 
The  mesenteric  glands  do  not  contain  the  typhoid  material,  and  are  gene- 
rally healthy. 

The  disease  has  no  known  special  anatomical  characters ;  that  is,  there 
are  no  lesions  peculiar  to  the  disease  and  constantly  present.  Morbid 
appearances  in  different  parts  are  frequently  found  after  death,  but  they 
are  due  to  pre-existing  disease  or  to  complications,  or  the>  occur  in  a 
proportion  of  cases  sufficient  only  to  show  an  accidental  connection. 

The  spleen  is  frequently  enlarged  and  softened;  the  heart  is  often  flabby 
and  softened.  The  blood  in  the  heart  and  large  vessels  is  unnaturally 
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dark  and  fluid;  coagula,  if  they  exist  at  all,  are  dark  and  soft.  Ilypo- 
static  congestion  of  tlie  lungs  and  pulmonary  cedema  are  more  frequent 
than  in  typhoid  fever.  Slight  extravasation  of  blood  into  the  arachnoid 
cavity  occurs  in  a  small  proportion  of  cases.  Cerebral  congestion  and 
etl'usion  of  serum  into  the  ventricles  of  the  brain,  the  subarachnoid  space, 
ami  the  arachnoid  cavity  are  not  uncommon, but  unattended  with  the  exu- 
dation of  lymph.  The  kidneys  are  apt  to  be  congested;  they  aiv  some- 
times enlarged,  and  the  convoluted  tubes  may  be  filled  with  desquamated 
epithelium.  The  latter,  probably,  not  infrequently  occurs  post-mortem. 
The  granular  and  waxy  changes  in  fibres  of  voluntary  muscles,  noticed 
as  occurring  in  typhoid  fever,  have  been  observed  by  Dr.  George  Bu- 
chanan in  typhus. 

CLINICAL  ITISTORY. — The  duration  of  the  access  or  forming  stage  is 
shorter  than  in  typhoid  fever,  and  cases  of  an  abrupt  invasion  arc  not  as 
rare.  Patients  in  the  great  majority  of  cases  take  to  the  bed  on  the 
second  or  third  day  after  the  first  manifestation  of  illness.  The  symptoms 
during  the  development  of  the  disease  are  essentially  the  same  as  in 
typhoid  fever,  with  this  important  difference,  viz.,  the  abdominal  symp- 
toms of  typhoid  fever — diarrhoea,  meteorism,  iliac  tenderness,  and  gurg- 
ling— are  wanting. 

Countenance,  and  General  Aspect. — Capillary  congestion  of  the  face, 
extremities,  and  trunk  is  more  marked  in  typhus  than  in  typhoid  fever. 
It  gives  to  the  surface,  especially  on  the  face,  a  dusky  or  dingy  hue  so 
distinctive  of  typhus  as  compared  with  typhoid  fever,  that  even  nurses  and 
attendants,  after  becoming  conversant  with  the  two  diseases,  learn  to  dis- 
criminate them  by  the  physiognomy.  The  conjunctiva  is  more  frequently 
and  deeply  congested.  A  besotted  or  expressionless  countenance  is 
earlier  and  more  strongly  marked. 

Nervous  System. — The  symptoms  referable  to  the  nervous  system  which 
belong  to  the  clinical  history  of  typhoid  fever  occur  in  typhus.  Coma- 
vigil  and  typho-mania  are  observed  in  a  large  proportion  of  cases  of 
typhus,  they  are  oftener  present  in  a  marked  degree,  and  occur  earlier  in 
the  career  of  the  disease.  Other  ataxic  symptoms,  such  as  subsultus  and 
carphologia,  are  of  more  frequent  occurrence.  Prostration  is  apt  to  be 
more  marked  and  earlier  manifested.  Persistent  active  delirium,  in  my 
experience,  has  occurred  oftener  in  typhoid  than  typhus  fever.  Contrac- 
tion of  the  pupil  often  accompanies  delirium  or  stupor,  and  is  sometimes 
extremely  marked,  called  by  Graves  the  pin-hole  pupil.  I  have  observed 
in  two  cases  oscillations  of  the  eyeballs,  occurring  in  a  marked  degree,  the 
movements  being  lateral  and  notably  rapid.  The  oscillations  occurred 
whenever  the  patient  was  raised.  Both  cases  ended  fatally.  Coma  and 
convulsions  occurring  in  typhus,  as  in  typhoid,  fever,  are  generally  attii- 
butable  to  unemia.  Hypera-sthesia  of  the  surface,  even  when  the  mental 
perception  is  notably  blunted,  is  sometimes  manifested. 

Diijrstine  System. — The  tongue,  more  frequently  than  in  typhoid  fever, 
becomes  covered  with  a  thick,  brown,  or  black  coating.  It  is  less  fre- 
quently reddened,  ida/ed,  and  fissured.  It  is  oftener  with  dillicnlty  pro- 
truded. Sorde-s  occurs  more  frequently,  earlier,  and  in  greater  abundance. 
As  regards  the  abdominal  83-mptoms  which  are  highly  diagnostic  of 
typhoid  fever,  the  two  discuses  present  striking  points  of  contrast.  Diar- 
rlnea  is  often  absent  in  typhus,  and,  when  present,  it  is  almost  invariably 
slight.  The  stools  have  not  the  ochre  color  of  those  in  typhoid  fever. 
Tympanites  is  oftener  wanting,  and  generally  when  present,  slight  in 
typhus.  This  statement  applies  also  to  iliac  tenderness.  Intestinal  per- 
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foration  does  not  occur  in  typhus.  Hemorrhage  from  the  bowels  is  one 
of  the  rarest  of  events,  exclusive  of  cases  in  which  dysentery  is  a  com- 
plication. 

Parotiditis  is  liable  to  occur,  and  the  remarks  made  with  reference  to 
this  complication  in  typhoid  fever  are  equally  applicable  to  its  occurrence 
in  typhus. 

Skin. — A  characteristic  eruption  occurs  in  a  larger  proportion  of  cases 
of  typhus  than  of  typhoid  fever.  Murchison  states  that  of  3506  cases 
received  at  the  London  Fever  Hospital,  it  was  not  observed  in  403,  or  a 
fraction  over  11  per  cent.  Of  65  cases  which  I  have  analyzed,  it  existed 
in  57.  It  is  oftener  wanting  in  children  than  in  adults.  The  eruption 
appears  earlier  in  typhus.  The  average  period  from  the  time  of  taking 
to  the  bed  to  the  first  appearance  of  the  eruption  is  somewhat  under  three 
days.  The  eruption  in  typhus  is  much  oftener  abundant,  frequently  being 
copious  over  the  extremities  as  well  as  on  the  trunk,  and  sometimes  ap- 
pearing on  the  face. 

Other  distinctive  points  relating  to  the  eruption  are  as  follows  :  It  is  a 
maculated,  not  a  papular,  eruption.  The  spots  become  of  a  dull,  dingy 
or  dark  red  color,  and,  after  the  first  two  or  three  days,  the  redness  cannot 
readily  be  made  to  disappear  by  pressure.  In  some  cases,  in  the  latter 
part  of  the  disease,  the  spots  become  truly  petechial.  They  are  smaller 
than  the  papules  of  typhoid  fever.  They  do  not  come  and  go  like  the 
rose  papules  of  typhoid ;  they  all  appear  in  the  course  of  three  or  four 
days,  and  remain  during  the  greater  part  or  whole  of  the  disease,  some- 
times even  continuing  into  convalescence.  They  are  often  apparent  after 
death. 

The  copiousness  of  the  typhus  eruption  represents  generally  a  corre- 
sponding gravity  of  disease.  This  statement  does  not  hold  good  with 
respect  to  the  eruption  in  typhoid  fever. 

In  a  certain  proportion  of  cases  of  typhus,  intermingled  with  the  char- 
acteristic maculae  are  more  or  less  of  the  rose  papules  which  are  charac- 
teristic of  typhoid  fever. 

Petechise  are  observed  in  some  cases  of  typhus,  as  in  cases  of  typhoid 
fever,  as  well  as  in  various  other  diseases.  As  already  stated,  the  char- 
acteristic typhus-spots  sometimes  become  petechial.  The  eruption  of 
typhus  has  been  called  by  some  a  petechial  eruption.  This  is  incorrect. 
Petechise  are  spots  caused  by  minute  extravasations  of  blood,  that  is,  they 
are  ecchymoses,  and  these  are  not  distinctive  of  typhus.  Vibices  are  oc- 
casionally observed  in  cases  of  typhus.  Sudamina  or  miliary  vesicles 
occur  in  cases  of  t3Tphus  as  well  as  typhoid  fever. 

The  statements' with  respect  to  sweating  and  moisture  of  the  skin  in 
typhoid  are  also  applicable  to  typhus  fever. 

The  odor  from  typhus  patients  is  stated  to  be  characteristic.  I  have 
met  with  persons  who  declared  that  they  were  able  to  discriminate  cases 
of  typhus  from  typhoid  fever  by  the  sense  of  smell.  I  can  bear  testimony 
to  an  offensive  odor  emanating  from  patients  affected  with  either  disease, 
but  I  have  not  been  able  to  appreciate  its  value  as  a  diagnostic  symptom. 

Erysipelas  sometimes  occurs  in  typhus  as  in  typhoid  fever.  Bed-sores 
are  less  liable  to  occur  in  consequence  of  the  shorter  duration  of  typhus. 
Spontaneous  gangrene,  not  produced  by  pressure,  is  an  occasional  event. 
I  have  seen  a  case  in  which  gangrene  of  both  feet  took  place.  The  nose, 
penis,  and  scrotum  have  been  known  to  slough  away.  Ulceration  or 
sloughing  of  the  cornea  has  been  observed.  The  affection  known  as  noma, 
or  cancrum  oris,  is  another  serious  complication  occurring  sometimes, 


CLINICAL    HISTORY.  891 

not  only  in  children,  but  adults.     These  complications  occur  in  hospitals 
among  patients  who,  prior  to  the  disease,  were  suffering  from  innutrition. 

//-  -tpiratory  System. — The  account  of  symptoms  referable  to  the  respi- 
ratory system  in  typhoid  fever  is  mainly  applicable  to  typhus.  The 
signiiicance  of  a  spasmodic  inspiration,  occurring  without  any  pulmonary 
complication,  is  the  same  in  the  latter  as  in  the  former  disease.  Cough 
from  bronchitis  is  apt  to  be  more  prominent  than  in  typhoid  fever. 
Pseudo-pneumonitis,  that  is,  hypostatic  congestion  and  oedema,  are  more 
frequent,  whereas,  true  pneumonitis  appears  to  be  less  frequent  than  in 
typhoid  fever.  Epistaxis  occurs  less  frequently.  It  appears  to  be  estab- 
lished that  the  expired  breath  contains  more  ammonia  than  in  health. 

Circulation  and  Temperature. — The  average  frequency  of  the  pulse  in 
cases  of  typhus  is  greater  than  in  typhoid  fever.  The  significance  of  fre- 
quency and  other  characters  of  the  pulse,  and  of  weakening  or  absence  of 
the  first  sound  of  the  heart  over  the  apex,  as  representing  the  state  of  the 
vital  forces,  is  not  less  in  typhus  than  in  typhoid  fever. 

The  temperature  of  the'  body,  as  determined  by"  the  thermometer,  is 
more  or  less  raised,  varying  from  102°  to  107°  Fahr.  The  increase  of 
temperature  corresponds  to  the  intensity  of  the  disease.  A  rapid  decline 
of  temperature  is  coincident  with  the  occurrence  of  convalescence.  The 
defervescence  in  some  cases  is  notably  rapid,  but  in  other  cases  it  is 
gradual.  At  the  time  of  convalescence  the  temperature  frequently  falls 
below  the  standard  of  health.  A  s  in  typhoid  fever,  and  in  other  essential 
fevers,  a  sudden  and  considerable  rise  of  temperature  renders  probable 
some  inflammatory  complication  ;  and,  on  the  other  hand,  a  sudden  fall 
of  temperature  below  the  average  range  of  health  denotes  a  serious  change 
for  the  worse.  As  a  rule,  the  increase  of  temperature  daily  is  progressive 
from  the  commencement  of  the  disease  to  about  the  fifth  day,  and  the 
daily  oscillations  of  the  morning  and  evening  temperature  are  not  observed 
prior  to  this  period.  An  analysis  of  58  cases  ending  in  recovery,  by  Dr. 
T.  J.  Maclagan,  gave  as  the  average  temperature  in  the  morning  a  fraction 
over  102°,  and  in  the  evening  a  fraction  over  103°  Fahr.  The  highest 
point  reached  in  any  of  these  cases  was  a  fraction  over  105°.  In  tj'phus, 
as  in  other  fevers,  a  fall  of  temperature  not  infrequently  denotes  approach- 
ing convalescence,  prior  to  any  appreciable  improvement  in  the  pulse  and 
other  symptoms. 

Urine. — The  urea  and  uric  acid  are  generally  increased  as  in  cases  of 
typhoid  fever.  According  to  Murchison,  the  chlorides  are  greatly  dimi- 
nished or  disappear  entirely. 

Albuminuria  is  of  more  frequent  occurrence  in  typhus  than  in  typhoid 
fever.  Murchison  found  it  in  20  of  28  cases,  or  a  fraction  over  71  per 
cent.  In  about  one-half  of  the  cases  the  amount  of  albumen  was  consider- 
able. In  most  of  the  latter  cases  there  was  no  evidence  of  pre-existing 
renal  disease.  In  typhus,  as  in  t}'phoid,  fever,  the  early  appearance  of 
albumen  in  the  urine,  its  abundance  and  duration,  denote  gravity  of  dis- 
ease. Epithelial  and  blood-casts  are  sometimes  observed. 

The  duration  of  typhus  is  less  than  that  of  typhoid  fever.  Of  53  un- 
complicated cases  ending  in  recovery,  analyzed  by  Murchison,  the  dura- 
tion varied  between  8  and  20  days,  the  mean  duration  being  a  fraction 
over  14  days.  The  mean  duration  in  10  fatal  cases  was  15  days.  Of  45 
cases  ending  in  recovery  which  I  have  anuly/ed,  the  maximum  duration 
was  26  and  the  minimum  9  days,  the  mean  being  14  days.  The  mean 
duration  in  9  fatal  cases  was  10  days.  In  my  cases  the  commencement 
of  the  disease  was  reckoned  from  the  time  of  taking  to  the  bed. 

Relapses  of  typhus  are  extremely  rare.     They  were,  however,  observed 
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repeatedly  at  Bellevue  in  1847-48  by  Prof.  Alonzo  Clark.  Examples  of 
this  fever  having  been  experienced  more  than  once  are  also  very  infre- 
quent. There  are  no  special  sequels,  and,  in  the  great  majority  of  cases, 
the  health  is  excellent  after  recovery.  Temporary  loss  of  the  hair  is  a 
common  consequence  of  both  typhoid  and  typhus  fever.  Mental  imbecility 
sometimes  remains  for  a  certain  period  after  the  general  condition  of  the 
body  denotes  recover}^.  Dr.  Upham,  of  Boston,  observed  the  frequent 
occurrence  of  a  dysenteric  affection,  during  convalescence,  in  cases  occur- 
ring among  Irish  immigrants  at  the  Boston  Quarantine  Hospital  in 
1847-48.1 

Typhus  fever  is  sometimes  associated  with  dysentery.  Typhus  and 
variola  have  been  known  to  be  combined.  Probably  typhus  and  typhoid 
fever  may  coexist. 

CAUSATION. — A  striking  point  of  contrast  between  typhus  and  typhoid 
fever  relates  to  communicability.  Diffusion  by  infection  appears  to  be  an 
exception  to  the  rule  in  typhoid  fever,  whereas  it  is  the  rule  in  typhus  fever. 
The  contagiousness  of  typhus  is  shown  by  the  successive  occurrence  of 
cases  in  particular  houses  and  neighborhoods,  by  the  number  who  are 
attacked  of  persons  brought  into  contact  with  typhus  patients,  especially 
in  hospitals,  either  as  physicians,  attendants,  or  fellow-patients,  and  by 
the  importation  of  the  disease  in  localities  where  it  did  not  previously 
exist.  Referring  the  reader  to  works  on  fever  for  the  evidence  establish- 
ing conclusively  the  contagiousness  of  typhus,  I  shall  simply  subjoin 
certain  illustrative  facts  falling  within  my  own  knowledge. 

In  1850,  '51,  and  '52  I  was  engaged  in  the  clinical  study  of  typhus  and 
typhoid  fever  in  the  Buffalo  Hospital  of  the  Sisters  of  Charity.  I  recorded 
during  these  years  sixty-five  cases  of  typhus.  Twelve  Sisters  of  Charity 
were  assigned  to  this  hospital  during  the  period  just  named.  Of  these 
twelve  Sisters,  five  contracted  typhus  fever.  These  five  Sisters  alone  had 
charge  of  the  fever  patients ;  the  remaining  seven  Sisters,  performing 
other  duties,  were  not  brought  into  contact  with  the  fever  patients.  Thus, 
every  Sister  who  nursed  fever  cases  had  an  attack  of  the  disease.  During 
the  last  of  these  years,  eleven  patients,  admitted  for  other  affections,  con- 
tracted the  disease,  the  number  of  cases  of  typhus  received  during  this 
year  being  considerably  larger  than  during  the  two  preceding  years. 

Typhus  fever  has  prevailed  in  certain  parts  of  the  city  of  New  York, 
as  an  epidemic,  from  the  summer  of  1861  to  the  present  date  (1865). 
Prof.  A.  L.  Loomis,  one  of  the  visiting  physicians  of  Bellevue  Hospital,  in 
a  paper  on  "  The  History  of  Typhus  Fever,  as  it  occurred  at  Bellevue 
Hospital,  etc.,"  states  that,  for  the  two  years  prior  to  1861,  not  a  single 
case  of  typhus  in  the  hospital  had  fallen  under  his  observation.  In  June 
and  July,  1861,  there  were  21  cases,  and  from  this  time  forward  the 
number  of  cases  increased,  so  that  from  Jan.  1,  1861,  to  Nov.  1,  1864, 
1428  cases  had  been  admitted,  over  500  cases  having  been  received  during 
the  six  months  preceding  Nov.  1,  1864.  As  chairman  of  a  committee 
appointed  by  the  Hospital  Medical  Board  to  investigate  the  origin  of  the 
disease,  Prof.  Loomis  ascertained  that  the  first  case  known  to  have  occurred 
was  of  a  child  who  had  come  to  this  country  from  Ireland  two  weeks 
before  being  taken  ill.  From  this  case  the  disease  extended  over  the 
tenement  house  in  which  the  patient  lived  and  an  adjoining  house,  sixteen 
cases  occurring  in  both  houses  within  three  months.  During  the  follow- 

1  Records  of  Maculated  Typhus,  or  Ship  Fever,  etc.,  with  plates,  by  J.  B.  Upham, 
M.D.,  New  York,  1852. 
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ing  two  years  the  cases  received  at  Bellevue  were  mostly  from  the  imme- 
diatr  neighborhood  of  the  locality  where  the  disease  first  appeared ;  and 
during  the  whole  period  this  neighborhood  furnished  the  highest  number 
of  cases. 

Of  22  members  of  the  house  staff  during  the  time  above  stated,  15 
contracted  the  fever;  of  these  15,  10  contracted  the  disease  while  on 
duty  in  the  fever  wards,  2  while  taking  care  of  a  fellow-member  of  the 
stall'  sick  with  fever,  one  while  on  duty  in  the  quarantine  fever  ward,  one 
from  a  single  case  occurring  in  a  general  medical  ward  of  which  he  had 
charge,  and  one  was  accustomed  to  visit  daily  the  fever  wards.  Of  persons 
employed  in  the  hospital  as  orderlies,  watchers,  etc.,  16  were  attacked 
with  fever,  and  "in  every  case  the  duties  of  those  attacked  brought  them 
in  direct  contact  with  fever  patients,  or  within  the  concentrated  poison 
of  the  fever  wards."  From  June,  1863,  to  June,  1864,  26  patients,  ad- 
mitted into  the  hospital  for  various  affections,  contracted  the  fever.  Of 
these  cases,  "  so  far  as  the  exact  circumstances  attending  the  develop- 
ment of  the  disease  in  each  could  be  reached,  none  sickened  unless  brought 
into  direct  contact  either  with  the  personal  exhalations  of  a  typhus  pa- 
tient or  within  the  limits  of  the  concentrated  poison  of  the  fever  ward." 
"During  this  period,  175  cases  were  developed  in  the  general  medical 
wards  within  ten  days  after  admission,  and  were  transferred  to  the  fever 
wards  as  soon  as  the  nature  of  the  disease  was  apparent."  At  length, 
"on  the  17th  of  May,  1864,  owing  to  the  great  increase  in  the  number 
of  typhus  patients  and  the  increasing  mortality  of  those  brought  into 
contact  with  the  disease,  the  Commissioners  of  Public  Charities  and 
Correction,  upon  the  recommendation  of  the  medical  board  through  a 
special  committee  composed  of  Drs.  Clark,  Wood,  Hamilton,  and  Flint, 
established  tents  on  BlackwelPs  Island  in  which  all  the  fever  cases  able 
to  be  removed  from  Bellevue  were  placed,  and  to  which  all  fever  cases 
thereafter  admitted  were  sent."1 

The  infectious  miasm  emanating  from  typhus  patients  rarefy  communi- 
cates the  disease  except  to  those  who  are  in  immediate  proximity  to  pa- 
tients. Concentration  of  the  miasm  is  generally  necessary.  Hence,  the 
disease  is  apt  to  be  contracted  by  those  who  render  personal  attentions 
to  patients,  and  especially  by  those  who  are  exposed  to  the  atmosphere 
of  ill-ventilated  fever-wards  containing  a  large  number  of  cases.  A  single 
patient  in  a  spacious,  well-ventilated  apartment  seldom  communicates  the 
disease.  All  persons  at  all  times,  moreover,  are  not  equally  susceptible, 
and,  hence,  some  contract  the  disease  after  comparatively  slight  exposure, 
while  others  who  are  much  exposed  escape.  There  is  no  proof  that  the 
disease  is  diffused  from  one  house  to  another,  or  from  hospitals  to  adjoin- 
ing houses,  except  by  intercommunication.  Facts  show  that  the  disease 
may  be  communicated  by  fomites ;  but  a  considerable  impregnation  of 
articles  of  clothing,  etc.,  is  necessary.  Prof.  Loomis  states  that  of  those 
in  Bellevue 'Hospital  who  had  charge  of  the  clothing  of  the  hundreds  of 
typhus  cases  admitted  into  that  institution,  not  one  has  contracted  the 
disease.  Exposure  of  infected  clothing  to  a  dry  heat  of  200°  Fahr.,  pro- 
bably destroys  the  miasm.  Some  facts  appear  to  show  that  the  disease 
may  be  contracted  bjr  dissecting  bodies  dead  with  typhus  ;  but  this  is  not 
certain.  The  period  of  the  disease  in  which  it  is  most  apt  to  be  commu- 
nicated is  after  the  first  week.  Facts  appear  to  show  that  it  is  liable  to 
be  communicated  fluring  convalescence. 

There  is  considerable  variation  in  the  estimation  by  different  observers, 

1  Vid«  Bulletin  of  the  New  York  Academy  of  Medicine,  vol.  ii.,  Nos.  21-24,1865. 
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of  the  period  of  incubation.  Probably  this  period  varies  considerably  in 
different  cases.  Murchison  has  determined  the  average  period  to  be 
about  twelve  days.  Exceptionally  it  is  longer  than  this,  but  it  rarely,  if 
ever,  exceeds  three  weeks.  On  the  other  hand,  in  many  cases,  it  is  less 
than  twelve  days,  and  occasionally  the  symptoms  commence  almost  at 
the  instant  of  exposure.1  Persons  have  sometimes  had  an  impression 
that  they  received  the  poison  at  a  particular  -moment  when  they  were 
conscious  of  a  peculiar  sickening  odor  inhaled  from  the  body  of  a  typhus 
patient.  Little  or  no  reliance  is  to  be  placed  on  this  impression  as  an 
evidence  of  the  reception  of  the  poison.  Probably  physicians  have  very 
many  times  experienced  this  sickening  odor  without  having  had  typhus. 
Such  has  been  repeatedly  my  experience. 

As  a  rule,  in  this  country,  typhus  fever  is  an  imported  disease  and 
diffused  by  contagion,  using  the  latter  term  in  its  broad,  popular  sense, 
as  applied  to  a  miasm  as  well  as  a  virus.  It  is,  however,  difficult  to  trace 
all  outbreaks  of  the  disease  to  contagion,  and,  hence,  the  opinion  is  gene- 
rally held  that  the  special  cause  is  sometimes  of  spontaneous  origin. 
Facts  appear  to  render  it  highly  probable  that  the  disease  is  sometimes 
developed  as  a  consequence  of  overcrowding  and  deficient  ventilation  ;  in 
other  words,  that  the  concentrated  emanations  from  the  bodies  of  healthy 
persons  may  suffice  for  the  generation  of  typhus  miasm.3  The  develop- 
ment of  the  disease  in  jails,  hospitals,  workhouses,  ships,  and  unventilated 
tenement  houses  crammed  with  occupants,  is  thus  accounted  for,  irre- 
spective of  contagion. 

In*  1841  I  reported  four  cases  of  typhus  developed  in  the  Erie  County 
almshouse.  They  occurred  during  the  winter  months.  The  wards  in 
this  institution  were  quite  small  and  crowded,  and,  for  the  sake  of  warmth, 
fireplaces,  which  had  previously  been  used,  had  been  bricked  up  and  close 
stoves  substituted.  There  was  an  abundant  eruption  in  all  these  cases, 
and  an  examination  after  death,  in  the  only  case  which  proved  fatal, 
showed  the  absence  of  the  typhoid  lesions.  These  cases  seemed  fairly 
attributable  to  overcrowding  and  want  of  ventilation.3  No  cases  of  typhus 
occurred  out  of  the  almshouse,  and  the  disease  was  not  imported. 

Overcrowding,  deficient  ventilation,  especially  if  conjoined  with  innu- 
trition, are  powerful  auxiliary  causes  acting  in  conjunction  with  con- 
tagion. The  causative  influence  of  destitution  and  starvation  is  strikingly 
shown  by  the  prevalence  of  typhus  in  Ireland  in  periods  of  famine,  and 
by  the  large  proportion  of  cases,  among  those  received  into  hospitals,  in 
which  the  deprivations  and  hardships  of  poverty  have  been  experienced 
prior  to  the  attack  of  fever. 

Typhus  attacks  the  two  sexes  in  about  an  equal  proportion.  Persons 
are  more  liable  to  be  attacked  after  adult  age,  but  children  are  not  ex- 
empt, and  this  fever  does  not,  like  typhoid,  spare  those  who  are  beyond 
the  middle  period  of  life.  Of  the  cases  admitted  into  the  London  Fever 
Hospital  during  ten  years,  53.58  per  cent,  occurred  at  ages  above  25 
years.4  It  is  more  likely  to  prevail  in  the  winter  and  spring  months  than 
in  autumn,  in  this  respect  differing  from  typhoid  fever. 

DIAGNOSIS. — The  remarks  on  the  discrimination  of  typhoid  fever  from 
remittent  fever  and  several  local  affections  will  apply  to  tj'phus  fever. 

1  Vide  St.  Thomas's  Hospital  Reports,  Vol.  II. 

1  For  facts  bearing  on  this  point,  vide  Murchison,  op.  cit, 

3  Vide  Boston  Med.  and  Surg.  Journal,  June,  1841. 

4  Anstie  on  Epidemics.  • 
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The  discrimination  of  typhoid  and  typhus  fever  is  to  be  here  noticed. 
The  following  are  the  more  important  points  in  this  differential  diagnosis : 
The  relatively  long  duration  of  the  forming  stage  in  typhoid,  and  its  short 
duration  in  typhus.  Absence  of  the  characteristic  abdominal  symptoms 
of  typhoid,  in  typhus,  viz.,  diarrhoea,  meteorism,  iliac  tenderness  and  gur- 
gling, or  their  presence  in  comparatively  a  slight  degree.  The  dusky  or 
dingy  hue  of  the  surface  in  typhus.  The  appearance  of  the  eruption  ear- 
lier in  typhus.  The  different  characters  of  the  eruption,  viz.,  in  typhoid, 
papular,  rose-colored,  the  redness  disappearing  on  pressure ;  in  typhus, 
after  two  or  three  days,  if  not  at  first,  maculated,  the  color  dark  red,  and 
the  redness  not  disappearing  on  pressure.  Other  distinctive  points  relate 
to  the  eruption,  viz.,  the  sparseness  in  typhoid,  and  the  copiousness  in 
typhus  ;  the  frequent  extension,  in  the  latter,  of  the  eruption  over  the  ex- 
tremities ;  the  persistence  of  the  spots  in  typhus,  and  the  disappearance 
of  papules  with  the  production  of  fresh  papules  in  typhoid.  It  is  to  be 
borne  in  mind  that  in  some  cases  of  typhus,  rose  papules  are  intermingled, 
with  the  characteristic  maculae. 

Corroborative  diagnostic  points  are,  the  occurrence  of  peritonitis  and 
hemorrhage  from  the  bowels  in  some  cases  of  typhoid,  and  the  earlier  oc- 
currence of  delirium,  coma-vigil,  and  other  ataxic  symptoms  in  typhus. 

If  the  eruption  be  present,  typhus  is  generally  recognized  without  diffi- 
culty. The  eruption  is  not  always  present,  and  the  diagnosis  may  then 
involve  delay  and  difficulty.  The  prevalence  of  typhus  and  exposure  to 
contagion  are  to  be  taken  into  account  in  doubtful  cases. 

PROGNOSIS. — Of  18,592  cases  aggregated  by  Murchison,  occurring  at 
the  London  Fever  Hospital  in  14  years,  at  King's  College  Hospital,  the 
Edinburgh  Infirmary,  and  at  Glasgow,  Scotland,  the  mortality  was  18.78 
per  cent.,  or  1  in  5.27.  This  rate  of  mortality  differs  only  by  a  small  frac- 
tion from  the  rate  in  about  the  same  number  of  cases  of  typhoid  fever.1 
The  death-rate  is  found  to  vary,  at  different  times  and  places,  between  9 
and  25  per  cent.,  the  variations  being  due  to  differences  as  regards  an  in- 
trinsic tendency  of  the  disease  to  a  fatal  result.  In  epidemics  of  typhus, 
as  of  other  diseases,  it  has  been  often  observed  that  the  fatality  is  great- 
est at  first,  and  decreases  as  the  number  of  cases  diminish.  The  ratio  of 
fatality  is  greater  among  males  than  females.  The  fatality  is  less  in  early 
life  than  subsequently.  It  is  greater  under  10  years  of  age  than  between 
10  and  20  years.  After  30  years  the  fatality  progressively  increases,  and 
after  50  years  the  proportion  of  deaths  is  nearly  one-half. 

Of  the  63  cases  which  I  have  analyzed,  12  were  fatal,  that  is,  1  in  a 
fraction  over  5,  or  a  fraction  over  18  per  cent. 

A  fatal  result  is  oftener  due  to  the  intensity  of  the  disease,  that  is,  oc- 
curring irrespective  of  complications,  in  typhus  than  in  typhoid  fever. 
Peritonitis,  which  destroys  a  certain  proportion  of  patients  with  typhoid 
fever,  does  not  occur  in  typhus.  This  is  true,  also,  with  respect  to  intes- 
tinal hemorrhage.  Pneumonitis  is  less  frequent  in  typhus,  and  there  are 
no  complications  peculiar  to  the  latter.  Unemic  comn,  and  sometimes 
convulsions,  both  generally  followed  by  death,  are  as  liable  to  occur  in 
typhus  us  in  typhoid  fever.  A  fatal  result  appears  to  be  oftener  attribu- 
table to  feebleness  of  constitution,  or  to  causes  which  impair  the  power 
of  resisting  the  disease,  in  typhus  than  in  typhoid  fever.  Of  38  cases 
which,  within  the  past  three  years,  have  occurred  among  the  members  of 
the  resident  medical  stall' and  persons  employed  in  Bellevue  Hospital,  17 

1  Vide  page  887. 
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have  ended  fatally,  whereas,  of  1428  patients  admitted  with  fever  during 
the  same  period,  the  number  of  deaths  was  243,  or  1  in  5.87.  This  differ- 
ence in  the  mortality  in  the  two  classes  of  cases  is  the  more  remarkable 
because  the  resident  physicians  and  persons  employed  in  the  hospital 
were  treated  for  the  disease  under  more  favorable  circumstances  than  the 
hospital  patients.  It  is  difficult  to  account  for  the  greater  fatality  among 
the  former  class,  except  by  supposing  that  living  in  the  hospital  involved 
exposure  to  nosocomial  depressing  influences  which  rendered  the  system 
less  able  to  resist  the  disease. 

In  general,  the  symptoms  pointing,  on  the  one  hand,  to  a  favorable, 
and,  on  the  other  hand,  to  an  unfavorable  prognosis,  are  the  same  in  both 
typhoid  and  typhus  fever. 

Non-identity  of  Typhus  and  Typhoid  Fever. 

Discussion  of  the  reasons  for  considering  typhus  and  typhoid  fever  as 
distinct  diseases  is  less  called  for  now  than  heretofore,  because,  at  the 
present  time,  very  few  hold  to  the  opinion  that  they  are  identical.  It  will 
suffice  to  state  the  more  important  of  the  facts  on  which  the  doctrine  of 
their  non-identity  is  based. 

1.  Typhoid  fever  is  characterized  by  peculiar  and  remarkable  abdominal 
lesions  which  are  not  found  in  cases  of  typhus.     The  difference  between  a 
fever  with  and  a  fever  without  these  lesions  is  hardly  less  striking  than 
the  difference  between  a  fever  with  and  a  fever  without  the  cutaneous 
lesions,  that  is,  the  eruption,  characteristic  of  smallpox.     The  abdominal 
lesions  of  typhoid  fever  are  of  so  special  a  character  as,  in  themselves,  to 
constitute  a  valid  claim  for  the  individuality  of  the  disease. 

2.  The  events  of  the  clinical  history  in  the  two  diseases  show  points  of 
contrast  which  denote  the  distinct  individuality  of  each  disease.     The 
more  striking  of  these  points  of  contrast  relate  to  the  abdominal  symp- 
toms and  the  eruption.     The  characters  of  the  eruption,  alone,  suffice  to 
show  that  the  diseases  are  not  identical.     The  eruption  in  each  disease 
belongs  to  a  different  class,  viz.,  in  typhoid  to  the  papulae,  and  in  typhus 
to  the  maculae.     The  difference  is  nearly  as  great  as  between  the  eruption 
of  rubeola  and  that  of  scarlatina;  and  it  is  worthy  of  note  that  the  two 
diseases  just  named  have  been  considered  as  identical  within  the  past 
century. 

3.  There  is  reason  to  believe  that  typhus  and  typhoid  fever  have  each 
its  own  special  cause  or  causes,  that  is,  a  cause  or  causes  which  will  not 
produce  the  other  disease.     Jenner  traced  the  origin  of  cases  received 
into  the  London  Fever  Hospital  during  two  successive  years  (1848  and 
1849),  in  order  to  determine  whether  two  or  more  cases  coming  from  the 
same  habitation  afforded  examples  of  the  same  kind  of  fever  or  of  differ- 
ent fevers.     Forty-four  localities  in  1848  furnished  101  cases  of  tj'phus, 
and  one  only  of  these  houses  furnished  a  case  of  typhoid  fever.     Eighteen 
localities  in  1849  furnished  51  cases  of  typhus,  and  none  of  these  houses 
furnished  a  case  of  typhoid  fever.     During  these  years  nine  localities  fur- 
nished 19  cases  of  typhoid  fever,  and  these  houses  furnished  only  one 
case  of  typhus.     Similar  investigations  pursued  by  Murchison,  Gairdner, 
Peacock,  Wilks,  and  others,  have  led  to  similar  results,  showing  that  the 
two  fevers  have  no  community  of  origin. 

4.  Neither  typhus  nor  typhoid  fever,  as  a  rule,  is  experienced  twice, 
but  neither  exempts  from  the  other.     Patients  admitted  with  typhoid 
fever  into  hospital  fever-wards  containing  cases  of  typhus  are  liable  to 
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contract  the  latter,  and  pass  successively  through  both  diseases.    Several 
examples  of  this  kind  have  come  under  my  observation. 

5.  Certain  laws  with  respect  to  causation  go  to  show  their  non-identity. 
Typhus  is  chiefly  diffused  by  contagion,  typhoid  is  rarely  communicated. 
Typhoid  fever  is  indigenous  in  many  regions  where  typhus  is  very  rarely, 
if  ever,  generated.  After  50  years  of  age  the  susceptibility  to  the  typhoid 
poison  is  almost  nil,  whereas  typhus  is  often  contracted  after  this  age. 
Typhus  prevails  as  an  epidemic,  but  typhoid  is  usually  an  endemic  disease. 


CHAPTER   III. 

Treatment  of  Typhus  and  Typhoid  Fever.  Relapsing  Fever— Anatomical  Characters— Clinical 
History  — Causation  — Diagnosis— Prognosis  — Treatment.  Erysipelatous  Fever.  Epidemic 
Fever  characterized  by  mild  Erythematic  Pharyngitis. 

rpHE  general  principles  of  treatment  in  typhoid  and  typhus  fever  are 
1  essentially  similar,  and,  indeed,  are  applicable  to  all  the  essential 
fevers.  It  will  suffice  to  notice,  incidentally,  indications  pertaining  ex- 
clusively either  to  typhus  or  typhoid  fever,  without  considering  the  treat- 
ment of  each  fever  separately. 

It  must  be  admitted  that  the  known  resources  of  therapeutics  do  not 
afford  reliable  means  for  the  arrest  of  these  fevers,  nor  even  for  shorten- 
ing the  duration  of  the  febrile  career.  Measures  proposed  for  these  ends 
within  late  years  are,  quinia  in  large  doses,  full  doses  of  opium,  and  the 
use  of  the  wet  sheet  after  the  hydropathic  method.  The  first  of  these, 
viz.,  large  doses  of  quinia,  has  been  abundantly  tried,  and  found  to  be 
unsuccessful  as  an  abortive  plan  of  treatment.  The  opiate  plan  I  have 
tried  in  a  few  cases.  These  cases  have  not  furnished  evidence  of  success 
in  arresting  the  fever,  but  in  some  of  the  cases  the  disease  appeared  to  be 
favorably  modified.  This  plan  of  treatment  claims  further  trial.  The  wet 
sheet — after  the  mode  practised  by  the  hydropathists,  commonly  called 
packing — I  have  tried  in  a  small  number  of  cases.  A  distinct  ameliora- 
tion of  the  symptoms  followed  immediately  in  every  case,  and  in  two  cases 
immediate  cessation  of  the  fever  followed.  As  an  effective  measure  for 
diminishing  heat,  reducing  the  frequency  of  the  pulse,  tranquillizing  the 
•nervous  system,  and,  perhaps,  promoting  elimination  by  means  of  copious 
perspiration,  water  applied  in  this  mode  claims  a  fair  trial  at  the  hands  of 
physicians  in  typhoid  and  typhus  fever  as  well  as  in  other  affections. 
There  is  room  for  the  supposition  that  in  my  two  cases  just  referred  to 
the  disease  was  either  febricula,  or  spontaneously  aborting  typhoid  fever. 
Emetics  were  thought  to  be  sometimes  successful  in  either  arresting  or 
affecting  favorably  the  progress  of  typhoid  fever  by  the  late  James  Jack- 
son. Dr.  T.  K.  Chambers  advocates  them  both  as  abortive  and  curative. 
It  is  claimed  by  Wunderlich,  Pfeuffer  and  Niemeyer,  that  a  full  dose  of 
calomel,  repeated  several  times  during  the  first  week,  will,  in  a  small  pro- 
portion of  cases,  render  the  disease  abortive.  There  is  ground  for  the 
belief  that  in  typhoid  and  typhus  fever,  as  well  as  in  the  other  essential 
fevers,  and,  indeed,  in  all  diseases  characterized  by  a  continuous  and  con- 
siderable increase  of  the  temperature  of  the  body,  the  gravity  of  symp- 
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toms,  certain  of  the  lesions,  and  the  danger  are  due  directly,  in  a  greater 
or  less  degree,  to  the  calorification.  In  so  far  as  this  is  true,  antipyretic 
measures  of  treatment  are  rationally  indicated ;  moreover,  clinical  expe- 
rience furnishes  abundant  evidence  of  their  value.  Foremost  among  these 
measures  is  the  use  of  cold  water,  either  in  the  form  of  affusion,  as  advo- 
cated by  Currie  nearly  a  century  ago,  the  cold  bath,  the  wet  sheet,  or 
sponging  the  surface  of  the  body.  Refrigeration  by  one  of  these  methods 
is  indicated  whenever  the  thermometer  shows  a  temperature  of  103°  or 
upwards.  The  mildest  mode  of  refrigeration  is  that  last  mentioned, 
namely,  sponging  the  body  with  cool  or  tepid  water,  to  which  may  be 
added  with  advantage  either  citric  acid  or  alcohol.  Repeated  once,  twice, 
or  oftener,  daily,  the  temperature  is  somewhat  lessened,  and  a  correspond- 
ing improvement  in  the  symptoms  is  manifested.  The  other  modes  of 
refrigeration  are  more  effective ;  and  they  are  indicated  in  proportion  as 
the  temperature  is  higher  than  that  just  stated.  Affusion  and  the  cold 
bath  involve  often  inconvenience,  as  well  as,  on  the  part  of  the  patient, 
fatigue,  and  generally  a  sufficient  effect  may  be  procured  by  the  wet  sheet, 
which  recommends  itself  by  its  freedom  from  the  objections  to  the  two 
modes  just  named.  A  wet  sheet,  spread  over  India-rubber  cloth,  with 
woolen  blankets  beneath,  may  be  placed  either  upon  a  cot  or  on  the  floor ; 
upon  this  the  patient,  with  the  clothing  removed,  is  laid,  and  the  body 
enveloped  in  the  sheet.  As  the  latter  acquires  heat  from  the  body,  it 
may  be  sprinkled  with  cold  water.  After  remaining  in  the  sheet  for  a 
period  varying  from  a  few  moments  to  half  an  hour,  having  wiped  the 
body  with  dry  towels,  the  patient  is  removed  to  the  bed,  and  covered  with 
the  bed-clothes.  In  a  short  time,  the  patient  may  be  dressed  as  before 
the  bath.  If  the  circulation  be  unduly  depressed,  as  shown  by  feebleness 
of  the  pulse,  a  stimulant  may  be  given — wine  or  spirit — before,  or  directly 
after,  the  patient  is  removed  to  the  bed.  The  temperature  of  the  body  is 
invariably  diminished  either  a  degree,  or  two  degrees,  or  even  more,  \)y 
this  measure,  and  it  may  be  repeated  as  often  as  the  temperature  again 
rises.  It  is  a  measure  devoid  of  risk  of  harm  ;  and  the  immediate  good 
effect  is  shown  by  general  improvement  as  regards  symptoms  other  than 
the  temperature.  Statistics  cited  by  Liebermerster  appear  to  show  a  con- 
siderable reduction  of  the  death-rate  by  the  cold  water  treatment  in  con- 
junction with  antipyretic  remedies.1 

As  accessory  to  the  use  of  cold  water,  there  are  certain  remedies  which 
are  useful  by  diminishing  the  temperature  of  the  body,  namely,  quinia, 
digitalis,  and  the  veratrum  viride.  The  two  latter  diminish,  at  the  same 
time,  the  frequency  of  the  heart's  action,  and,  of  the  two,  the  veratrum 
viride  has  especially  this  effect.  Given  for  an  antipyretic  effect,  the  dose 
of  quinia  must  be  large — rfrom  15  to  25  grains  for  an  adult.  Aside  from 
some  risk  of  producing  disturbance  of  the  stomach,  no  harm  can  arise  in 
making  trial  of  this  remedy  with  a  view  to  its  effect  on  -the  temperature. 
Digitalis  may  be  given  for  this  effect  without  any  risk  of  doing  harm. 
The  veratrum  viride,  if  used  for  this  purpose,  should  be  given  very  circum- 
spectly in  order  to  avoid  risk  of  causing  nausea  and  general  prostration. 

The  mineral  acids  are  considered  as  highly  useful  by  Huss,  Chambers, 
Richardson,  Murchison,  and  othe-rs.  The  dilute  phosphoric  acid  is  pre- 
ferred by  Huss,  ten  or  fifteen  minims  given  hourly,  or  every  second  hour. 
Chambers  and  Richardson  prefer  the  dilute  hydrochloric  acid,  a  fluid- 
ounce  to  be  taken  daily.  Murchison  combines  the  hydrochloric  and  the 

1  Vide  iiber  die  Behandlung  des  Ficbers,  von  C.  Liebermerster,  Sammlung  Kli- 
nischer  Vortrage  heransgegeben  von  Ricliard  Volknian,  No.  31,  Leipzig,  1871. 
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nitric  acid,  giving  20  minims  of  the  former  with  ten  of  the  latter  every 
three  hours.  The  supposed  curative  efficacy  of  these  mineral  acids  has 
been  accounted  for  on  the  supposition  that  the  blood  is  in  a  state  of  super- 
alkalinity.  I  have  employed  the  dilute  sulphuric  acid  largely  in  the  treat- 
ment of  typhus  at  the  Blackwell's  Island  and  Bellevue  Hospitals,  and  to 
some  extent  in  cases  in  private  practice,  and  1  can  bear  testimony  to  its 
apparent  utility.  With  a  view  to  determine  whether  this  acid  exerted  a 
curative  influence,  Dr.  Irving  W.  Lyon,  then  a  member  of  the  resident 
medical  staff,  instituted,  under  my  direction,  a  comparison  of  the  rate  of 
mortality  in  the  male  fever-ward  at  Bellevue  Hospital  during  six  months 
without,  and  nearly  six  months  with,  the  use  of  the  acid.  Eliminating  all 
the  cases  in  which  death  took  place  within  48  hours  after  admission,  from 
January  1  to  July  1,  1863,  70  cases  of  fever  were  treated  in  this  ward 
without  acid,  and  with  14  deaths,  the  rate  being  20  per  cent.,  or  1  in  a 
fraction  over  5,  which  is  about  the  average  fatality  in  both  typhus  and 
typhoid  fever.  From  July  1,  1863,  to  January  1,  1864,  78  cases  of  fever 
were  tVeated  in  this  ward  with  acid  and  with  8  deaths,  the  rate  being  10.25 
per  cent.,  or  1  in  a  fraction  over  9.1  The  treatment  in  these  two  collec- 
tions of  cases  was  essentially  the  same,  aside  from  the  acid,  consisting 
chiefly  in  the  use  of  alcoholic  stimulants  according  to  the  indications  in 
individual  cases.  There  was  no  reason  to  believe  that  the  disease  was 
more  severe  during  the  first  than  during  the  second  six  months.  The 
reduction  of  the  fatality  nearly  one-half  seemed  fairly  attributable  to  the 
use  of  the  acid.  The  mineral  acids  sufficient!}'  diluted,  with  the  addition 
of  simple  syrup  or  the  syrup  of  orange-peel,  are  generally  relished  by 
fever  patients. 

Dr.  Chambers,  in  his  "  Lectures  Chiefly  Clinical,"  gives  statistics  illus- 
trative of  the  results  of  the  acid  treatment  in  typhoid  fever  as  follows: 
Two  hundred  and  thirty  cases  treated  at  St.  Mary's  Hospital  were  ana- 
lyzed. Of  these  the  first  109  cases  were  treated  with  neutral  salines, 
chalk,  and  mercury,  in  the  early  part  of  the  disease ;  at  a  later  period, 
witli  bark,  ammonia,  ether,  and  wine ;  leeching  and  cupping  being  some- 
times employed,  and  food  given  four  times  daily.  The  remaining  121 
cases  were  treated  with  strong  beef-tea  and  milk  given  freely,  and  twenty 
drops  of  diluted  nitro-hydrochloric  acid  every  two  hours.  The  average 
mortality  in  the  first  group  of  cases  was  21  in  109,  or  1  in  5,  or  19^  per 
cent.  In  the  second  group  the  fatality  was  only  3  in  121,  or  1  in  40,  or 
2^  per  cent.  Dr.  Henderson,  of  Shanghai,  gives  a  reduction  of  the  mor- 
tality from  28  to  7  per  cent.,  by  the  acid  treatment.  Dr.  Cotting,  of 
Boston,  out  of  307  cases  treated  without  drugs  of  any  kind,  lost  31,  or 
10  per  cent.8 

Prof.  George  B.  Wood  attributes  a  curative  influence  to  the  oil  of  tur- 
pentine in  typhoid  fever.  He  supposes  that  this  remedy  exerts  its  cura- 
tive influence  upon  the  intestinal  ulcerations.  He  recommends  it  in  the 
strongest  terms  in  the  latter  part  of  typhoid  fever,  and  especially  when 
the  tongue  is  dry  and  the  abdominal  symptoms  marked.  It  is  to  be  given 
in  doses  varying  from  5  to  20  drops,  in  mucilage,  repeated  every  hour  or 
two.  It  is  to  be  gradually  diminished  during  convalescence. 

The  .sulphites  introduced  by  Prof.  Polli  as  exerting  a  curative  influence 
in  all  the  diseases  considered  as  zymotic,  have  been  employed  sufficiently 
to  show  that  they  do  not  arrest  the  course  of  these  fevers.  Whether  they 
mitigate  the  intensity  of  the  disease,  or  possess  any  prophylactic  power, 

1  Vidt  American  Medical  Times,  February,  1864. 

2  London  Lancet,  May,  18")6. 
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remains  to  be  determined  by  further  clinical  observation ;  at  the  present 
time  (1873)  the  opinions  of  practitioners  differ,  the  majority,  perhaps, 
finding  little  or  no  evidence  of  their  utility.  The  carbolic  acid  has  been 
used,  as  an  antiseptic  remedy,  to  some  extent,  but  without  any  effect 
going  to  show  its  utility.1 

Aside  from  abortive  and  direct  curative  measures,  indications  are  de- 
rived from  particular  symptoms  or  events  and  complications  in  individual 
cases.  The  more  important  of  these  indications  are  to  be  noticed. 

In  the  early  part  of  the  disease  cephalalgia  claims  palliative  measures. 
This  symptom  is  relieved  by  ice-water,  spirit  and  water,  distilled  vinegar, 
or  cologne  water  freely  applied  to  the  head,  and,  if  more  efficient  measures 
be  required,  the  cold  douche  or  ice-cap  may  be  employed.  As  soon  as 
the  existence  of  either  typhus  or  typhoid  fever  is  declared,  the  hair  should 
be  closely  cut.  This  renders  the  patient  more  comfortable,  and  facilitates 
local  applications. 

Vigilance  is  a  symptom  calling  for  treatment.  To  procure  sleep  is  de- 
sirable, not  only  for  immediate  comfort,  but  as  a  means  of  averting  ataxic 
symptoms.  A  full  opiate  will  often  prove  beneficial.  An  opiate  some- 
times procures  refreshing  sleep  in  the  place  of  pseudo-somnolence,  or 
coma-vigil.  The  latter  condition,  not  denoting  a  tendency  to  true  coma, 
does  not  contra-indicate  the  trial  of  opium. 

Delirium,  if  slight  or  moderate,  does  not  call  for  remedies ;  but  if 
prominent  as  a  symptom,  as  shown  by  constant  talking  and  attempts  to 
get  out  of  bed,  it  leads  to  other  ataxic  symptoms  and  to  exhaustion. 
Opium,  in  some  form,  and  other  anodynes,  are  indicated.  If  these  fail, 
the  combination  of  antimony,  in  small  doses,  with  opium,  as  recommended 
by  Graves,  will  often  prove  efficacious.  An  eighth  or  a  sixteenth  of  a 
grain  of  the-tartrate  of  antimony  and  potassa  may  be  given  hourly  or 
half-hourly  until  the  patient  becomes  quiet,  unless  nausea  or  vomiting 
occur,  when  it  is  to  be  at  once  suspended.  The  bromides,  in  some  cases, 
have  a  tranquillizing  effect.  The  treatment  for  delirium  is  generally  called 
for  during  the  night-time. 

Dr.  Mowry  has  reported  a  case  of  typhoid  fever,  characterized  by  active 
delirium,  in  which  digitalis  given  in  large-doses  appeared  to  have  an  ex- 
tremety  salutary  effect.3  Half-drachm  doses  of  the  tincture  were  given 
hourly  for  several  successive  hours,  the  patient  taking  about  two  ounces 
in  thirty  hours.  The  remedy  produced  no  bad  effects.  The  inquiry 
suggests  itself  whether  even  larger  doses  of  the  remedy  may  not  be  safe 
and  useful  in  the  delirium  of  fevers,  as  they  have  been  found  to  be  in 
cases  of  delirium  tremens.3  The  hydrate  of  chloral  may  be  tried  in  cases 
characterized  by  persistent,  violent  delirium. 

Nausea  and  vomiting  seldom  occur  spontaneously  in  typhoid  or  typhus 
fever  to  an  extent  to  call  for  more  than  regulation  of  the  ingesta.  Diar- 
rhoea in  typhoid  fever  may  require  to  be  restrained,  and,  for  this  end, 
opiates  and  astringents,  given  by  the  mouth  or  rectum,  may  be  employed. 
Mere  looseness  of  the  evacuations,  without  undue  frequency,  does  not 
call  for  treatment.  On  the  other  hand,  in  typhus,  and  sometimes  in  ty- 
phoid fever,  constipation  may  furnish  an  indication  for  treatment.  As  a 
rule,  cathartics,  or  even  laxative  remedies,  are  not  required  for  constipa- 
tion ;  simple  enemata  suffice,  and  are  to  be  preferred.  Evacuations  may 
be  delayed  for  two  or  three  days,  or  even  longer,  without  injury,  if  there 

1  Vide  Samson  on  the  Artiseptic  System. 

2  American  Journal  of  Medical  Sciences,  April,  1865. 
8   Vide  Treatment  of  Delirium  Tremens. 
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be  no  evidence  of  discomfort,  and  the  abdomen  be  not  distended.  Tym- 
panites, if  great  or  considerable,  occasions  discomfort,  and  embarrasses 
respiration  by  interference  with  the  descent  of  the  diaphragm.  Large 
enemata  may  suffice  to  relieve  this  symptom,  depending,  as  it  does,  chiefly 
on  accumulation  of  gas  in  the  large  intestine.  Turpentine  should  enter 
into  the  enemata.  If  these  fail,  a  saline  laxative  may  be  given.  A  stom- 
ach-tube introduced  into  the  rectum,  and  carried  as  far  as  practicable, 
sometimes  occasions  the  discharge  of  gas  in  considerable  quantity.  Tur- 
pentine, given  by  the  mouth,  is  supposed  to  relieve  this  symptom.  Tur- 
pentine stupes  to  the  abdomen  are  useful.  Mechanical  compression,  by 
means  of  a  band  applied  over  the  abdomen,  sometimes  affords  relief. 
Compresses  applied  over  the  abdomen  and  kept  wet  with  cold  water,  in 
cases  of  typhoid  fever,  are  highly  recommended  by  II  uss. 

Two  important  events  connected  with  the  abdominal  lesions  are  liable 
to  occur  in  cases  of  typhoid  fever,  viz.,  perforation  of  intestine  followed  by 
peritonitis,  and  intestinal  hemorrhage.  The  probability  of  the  successful 
treatment  of  the  former  is  almost  nil.  The  small  chance  of  success  de- 
pends on  the  free  use  of  opium  and  measures  to  support  the  powers  of 
life.  Local  depletion  and  blisters  are  not  admissible.  Peritonitis  not 
dependent  on  perforation  claims  the  same  treatment,  and  is  not  so  hope- 
less. Intestinal  hemorrhage,  if  profuse,  involves  a  certain  amount  of  dan- 
ger. This  event  calls  for  astringent  remedies,  given  in  conjunction  with 
opiates,  by  the  mouth  or  rectum,  such  as  tannic  acid,  the  acetate  of  lead, 
and  the  persulphate  or  pernitrate  of  iron.  Cold  applications  may  be 
made  to  the  abdomen.  Rigid  quietude  is  to  be  enforced. 

Cough,  although  generally  existing,  is  very  rarely  sufficiently  trouble- 
some to  require  palliation.  Pneumonitis  should  not  be  treated  with  local 
or  general  depletion,  blisters,  or  mercury,  nor  with  nauseant  sedatives 
given  to  the  extent  of  producing  vomiting  or  nausea.  This,  as  well  as 
other  serious  complications,  contra-indicates  depressing  measures.  Epis- 
taxis  is  sometimes  so  profuse  or  persisting  as  to  indicate  astringent  re- 
medies, or  even  plugging  of  the  anterior  and  posterior  nares. 

The  pulse,  in  the  early  part  of  the  disease,  is  sometimes  moderately 
accelerated  and  strong.  These  characters  of  the  pulse,  however,  should 
not  lead  to  the  employment  of  bloodletting.  Notable  frequency  and 
feebleness  of  the  pulse  will  be  presently  referred  to  as  denoting  the  pro- 
priety of  stimulants.  The  veratrum  viride  is  of  doubtful  propriety  under 
these  circumstances.  Diaphoretics  are  of  doubtful  utility ;  clinical  obser- 
vation shows  their  operation  to  be  uncertain,  and,  if  diaphoresis  be  pro- 
duced, it  does  not  essentially  modify  the  course  of  the  disease.  The 
importance  of  producing  diaphoresis  has  relation  chiefly  to  the  elimination 
of  urea. 

Important  indications  may  be  derived  from  examinations  of  the  urine, 
especially  with  reference  to  urea.  If  urea  be  notably  deficient,  ura'.mia  is 
to  be  apprehended  and,  if  possible,  forestalled.  Jf,  with  deficient  elimina- 
tion of  urea,  somnolency,  coma,  and  other  ataxic  symptoms  be  present, 
they  are  to  be  attributed  to  uraemia.  The  existence  of  uraemia  is  con- 
firmed by  an  abundance  of  ammonia  in  the  expired  breath.  Deficiency 
of  urea  in  the  urine  indicates  the  importance  of  diuretic  remedies,  and, 
under  these  circumstances,  if  the  kidneys  do  not  respond,  it  may  be  im- 
portant to  produce  diaphoresis.  If  anemic  phenomena  become  developed, 
the  hot-air  bath  is  to  be  employed  until  free  diaphoresis  is  obtained. 
Somnolency  and  coma,  in  addition  to  measures  for  the  elimination  of 
urea,  call  for  sinapisms  on  various  parts  and  vesication  of  the  nucha. 
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Strong  coffee  and  tea,  under  these  circumstances,  are  useful.  Retention 
of  urine  is  an  event  liable  to  occur,  and  is  to  be  provided  against. 

Hygienic  and  supporting  measures  belong  among  the  most  important 
part  of  the  treatment  of  typhoid  and  typhus  fever.  Hygienic  measures 
indicated  are,  complete  ventilation,  cleanliness,  regulation  of  temperature, 
which  should  not  be  allowed  to  rise  above  00°  Fahr.,  changing  frequently 
the  position  of  the  body,  and  the  varied  attentions  embraced  under  the 
head  of  good  nursing. 

Foremost  among  the  hygienic  conditions  for  passing  safely  through  the 
disease  is  an  abundance  of  pure  air.  In  private  practice,  the  sick  room 
should  be  large,  and  ventilated  as  completely  as  possible.  In  hospitals, 
the  fever-wards,  in  addition  to  ample  provisions  for  ventilation,  should 
not  be  crowded ;  1500  cubic  feet  should  be  allowed  to  each  bed.  The 
evacuations  should  always  be  instantly  removed.  When  practicable,  it  is 
advisable  that  the  bed  and  body  linen  should  be  changed  daily. 

The  importance  of  air  is  shown  by  the  reduced  rate  of  mortality  when 
patients  are  treated  in  sheds  and  tents,  as  compared  with  the  death-rate 
in  even  well-ventilated  hospital  wards.  Striking  evidence  of  this  was 
afforded  by  the  transfer  of  fever-cases  (mostly  typhus)  from  Bellevue 
Hospital  to  tents  on  Blackwell's  Island.  This  course  was  adopted,  in  ac- 
cordance with  the  recommendation  of  the  Hospital  Medical  Board,  in 
May,  1864,  and  a  large  number  of  fever-cases  were  treated  in  tents  during 
the  following  winter,  as  well  as  the  summer  and  autumnal  months.  A 
comparison  of  the  mortality  in  520  cases  treated  in  tents  from  May  IT  to 
November  1,  1864,  with  the  average  mortality  in  the  Bellevue  Hospital 
wards,  shows  a  marked  difference.  The  average  death-rate  in  the  hospital 
wards  was  1  in  5.97  ;  in  the  tents,  1  in  16.77,  excluding  the  cases  in  which 
death  took  place  within  48  hours  after  admission.  Nearly  all  the  cases 
in  the  tents  were'  treated  without  alcoholic  stimulants,  and  mostly  with 
little  or  no  medication.1  Making  the  fullest  allowance  for  the  conjecture 
that  the  cases  in  the  tents  were  milder  than  those  in  the  hospital  wards, 
and  for  difference  of  treatment  as  regards  the  use  of  stimulants,  it  can 
hardly  be  doubted  that  the  superior  ventilation  in  the  tents  was  the  means 
of  saving  many  lives. 

In  a  paper  communicated  to  the  New  York  Academy  of  Medicine,  in 
June,  1853,  by  Dr.  John  II.  Griscom,  an  account  is  given  of  82  cases  of 
tj'phus  transferred  from  an  emigrant  ship  at  Perth  Amboy,  N.  J.,  to 
wooden  shanties  with  sail  "  roofs."  The  facts  were  communicated  to  Dr. 
Griscom  by  Dr.  Charles  M.  Smith.  They  occurred  in  1837.  The  emi- 
grant ship  brought  over  between  three  and  four  hundred  passengers,  and 
a  number  had  died  on  the  passage.  There  being  no  hospital  nor  other 
accomodations  in  the  town,  two  shanties  were  erected,  "thirty  feet  long 
and  twenty  feet  wide,  boarded  on  three  sides  about  four  feet  up,  and  over 
them  old  sails  were  stretched."  Eighty-two  fever  patients  were  transferred 
to  these  shanties,  of  whom  twelve  were  in  a  state  of  insensibility  when 
removed.  On  the  night  after  their  removal  there  was  a  violent  thunder- 
gust  accompanied  by  torrents  of  rain,  and  the  following  morning  the 
clothes  of  all  were  saturated  with  water.  The  medical  treatment  con- 
sisted "  of  an  occasional  laxative  or  enema,  vegetable  acids,  and  bitters 
were  liberally  administered,  together  with  the  free  use  of  cold  water,  but- 
termilk, and  animal  broths."  Four  sailors  who  sickened  after  the  arrival 
of  the  vessel  were  removed  to  an  ordinary  dwelling-house,  and,  of  these 

1  Vide  papers  by  Prof.  A.  L.  Loomis,  already  referred  to,  page  892. 
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cases,  two  proved  fatal.  Of  the  82  cases  treated  in  the  shanties,  not  one 
proved  fatal.1 

Cold  water,  or  iced  water,  or  barley  water  acidulated  with  lemon  or 
orange  juice  or  some  other  vegetable  acid,  or  carbonated  water  should  be 
freely  given,  care  being  taken  that  the  quantity  taken  at  a  time  be  not 
sutlicient  to  incommode  the  stomach. 

The  importance  of  support  is  based  on  the  plain  fact  that,  typhus  and 
typhoid  fever  being  self-limited  diseases,  if  the  patient  can  be  kept  alive, 
after  three,  four,  or  more  weeks  recovery  must  take  place  provided  there 
be  no  serious  complication.  In  a  case  of  severe  uncomplicated  fever,  the 
patient  is  in  a  situation  not  unlike  that  of  a  person  in  danger  of  drowning 
not  far  from,  or  perhaps  very  near,  the  shore ;  if  he  drown,  it  is  because 
his  strength  gives  way  before  the  shore  is  reached.  Asa  person  in  this 
situation  requires  only  to  be  buoyed  up  by  some  support,  so  the  fever 
patient,  in  a  similar  emergency,  may  only  need  supporting  measures  to 
live  until  the  disease  ends.  Death  may  take  place  at  a  juncture  when, 
could  it  have  been  averted  a  few  days,  or,  perchance,  even  a  single  day, 
the  period  of  danger  might  have  passed. 

Supporting  measures  embrace  tonic  remedies,  alcoholics,  and  alimenta- 
tion, more  especially  the  two  latter.  Of  tonic  remedies,  the  most  efficient 
and  convenient  of  administration  is  quinia,  which  may  be  given  in  doses 
of  from  one  to  three  grains  twice  or  thrice  daily. 

Alimentation  ranks  first  in  importance.  It  is  desirable  for  the  patient 
to  take  as  much  nutritious  food  as  will  be  digested  and  assimilated.  In- 
nutrition in  cases  of  fever,  as  of  other  affections,  enhances  and  adds  to  the 
morbid  phenomena  belonging  to  the  disease.  In  the  early  part  of  the 
disease  there  is  generally  a  repugnance  of  food,  and  afterward,  owing  to 
the  mental  state  and  the  condition  of  the  mouth,  taste  and  appetite  are 
wanting.  Under  the  latter  circumstances  food  is  to  be  given  although 
not  desired  by  the  patient,  and  even  when  he  is  disinclined  to  take  it. 
The  indifference  to  food  may  proceed,  nfeasurably,  from  an  unwillingness 
to  be  disturbed  and  a  reluctance  to  make  any  exertion. 

The  supporting  diet  should  be  in  a  liquid  form,  and  embracing  the 
necessary  variety  of  alimentary  principles.  The  animal  broths  or  essences, 
eggs  and  milk,  with  the  addition  of  some  farinaceous  form  of  food,  fulfil 
these  requirements.  Different  articles  should  be  given  in  alternation,  and 
at  regular  intervals.  The  intervals  should  be  from  two  to  four  hours.  It 
is  injudicious  to  give  food  every  half  hour  or  hour,  or  at  even  shorter 
intervals,  as  is  not  infrequently  done.  The  amount  of  food  given  at  a 
time  must  vary  according  to  circumstances,  the  object  being  to  give  as 
much  as  can  be  given  without  risk  of  either  vomiting,  discomfort  from 
over-accumulation  in  the  stomach,  or  indigestion.  If  the  patient  be  in  a 
condition  to  feel  and  express  a  desire  or  choice  for  particular  kinds  of  food, 
the  preference  should,  as  far  as  practicable,  be  consulted.  The  physician 
should  have  an  oversight  of  the  preparation  of  the  articles  of  food,  lest, 
through  ignorance  or  carelessness,  they  be  unpalatable  or  innutritions. 
Precise  directions  and  attention  to  the  details  of  dietetics  form  an  import- 
ant part  of  the  physician's  duty,  not  only  in  fevers,  but  in  all  cases  of 
disease  in  which  supporting  treatment  is  indicated.  Of  the  different  arti- 
cles of  food  just  named,  milk  is  by  far  the  most  valuable  as  entering  into 
the  fever  diet.  It  is  taken,  if  not  with  relish,  at  least  with  less  reluctance 
than  the  other  articles ;  and  it  has  the  great  advantage  of  embracing,  in 
proper  combination,  all  the  alimentary  principles  required  for  nutrition. 

1  Transactions  of  the  New  York  Academy  of  Medicine,  vol.  i.  Part,  ii.,  1853. 


904       TREATMENT    OF    TYPHUS    AND    TYPHOID    FEVER. 

The  "beef  tea,"  as  it  is  often  prepared,  is  little  more  than  warm  water 
flavored  with  the  meat.  The  different  so-called  meat  extracts  contain  but 
little  nutriment.  It  is  claimed,  indeed,  that  they  are  injurious  from  the 
amount  of  excrementitious  principles  entering  into  them.  Prepared  in 
any  mode,  and  as  carefully  as  possible,  the  essence  of  meat  or  broths  are 
vastly  inferior,  in  nutritive  value,  to  milk.  They  should,  therefore,  never 
be  relied  upon  to  the  exclusion  of  the  latter.  If  the  same  article  of  animal 
diet,  for  example,  beef  essence,  be  given  day  after  day,  the  patient  acquires 
for  it,  after  a  time,  an  intolerable  disgust.  The  form  should,  therefore, 
be  varied,  beef  essence,  mutton  broth,  and  chicken  soup  being  given  in 
alternation.  It  is  desirable  that  from  one  to  two  quarts  of  milk  per  diem, 
should  be  ingested. 

The  importance  of  "  feeding  fevers"  was  enforced  especially  by  Graves, 
whose  writings  had  no  small  agency  in  leading  practitioners  of  all  coun- 
tries to  avoid  the  danger  of  innutrition.  It  is,  however,  but  justice  to  say 
that  there  were  practitioners  in  this  country  who  appreciated,  and  exem- 
plified in  their  practice,  the  dietetic  management  as  advocated  by  Graves, 
prior  to  his  most  valuable  clinical  teachings. 

Alcoholic  stimulants  have  entered  largely  into  the  treatment  of  fevers 
in  this  country  during  the  last  thirty  years.  That  they  have  been  used 
too  freely  and  indiscriminately  can  hardly  be  doubted.  As  a  natural  con- 
sequence, there  is  perhaps  at  the  present  moment  a  tendency  to  undervalue 
their  importance.  Observation  shows  that  under  the  free  ventilation 
afforded  by  tents,  the  rate  of  mortality  from  typhus  in  cases  treated  with- 
out alcoholic  stimulants  is  small.  In  the  valuable  report  of  Prof.  Loomis, 
already  referred  to,  it  is  stated  that,  of  520  cases  treated  in  tents  on  Black- 
well's  Island,  alcoholic  stimulants  were  given  in  only  a  few  instances,  and 
the  mortality,  deducting  the  deaths  within  forty-eight  hours,  was,  as 
already  stated,  1  in  16.77.  It  does  not,  however,  follow  that  alcoholic 
stimulants  are  never  useful  because,  under  most  favorable  hygienic  condi- 
tions, the  rate  of  mortality  is  small  in  a  series  of  cases  in  which  alcoholic 
stimulants  were  not  used.  Observation  of  the  immediate  effects  of  alco- 
holic stimulants  in  certain  cases  shows  their  utility  often  in  a  very  strik- 
ing manner.  Indiscriminately  and  excessively  used,  they  are  not  useful, 
but  used  with  proper  application  and  moderation,  they  form  an  important 
part  of  the  supporting  treatment  of  fevers,  as  well  as  in  cases  of  all'other 
diseases  which  destroy  life  by  asthenia. 

The  supporting  effect  of  alcoholic  stimulants  is  directed  chiefly  to  the 
circulation.  Hence  the  indications  respecting  their  use  are  derived  espe- 
cially from  symptoms  relating  to  the  heart.  Feebleness  of  the  circulation, 
as  denoted  by  the  pulse  and  the  heart-sounds,  calls  for  the  use  of  stimu- 
lants, and  they  are  to  be  given,  as  regards  quantity,  in  proportion  to  the 
degree  of  feebleness  of  the  circulation,  and  according  to  their  effect.  The 
characters  of  the  pulse  denoting  feebleness  of  the  heart's  action  are  small- 
ness  and  compressibility,  frequently  conjoined  with  considerable  or  great 
frequency.  A  pulse  in  the  adult  exceeding  120  per  minute  never  denotes 
strength,  and,  above  this  number,  it  is  feeble  in  proportion  to  frequency. 
Above  130,  the  pulse  always  denotes  a  degree  of  feebleness  of  the  circula- 
tion rendering  supporting  measures  highly  important.  The  heart-sounds 
also  constitute  a  good  criterion  for  estimating  the  degree  of  feebleness  of 
the  circulation.  In  proportion  as  the  action  of  the  heart  is  weakened,  the 
intensity  of  the  first  sound  over  the  apex  is  diminished  ;  it  is  shortened  and 
in  quality  resembles  the  second  sound.  If  the  heart  be  notably  weakened, 
the  first  sound  may  be  inappreciable  over  the  apex.  Stokes  was  the  first 


TREATMENT  OF  TYPHUS  AND  TYPHOID  FEVER.   905 

to  direct  attention  to  these  changes  as  criteria  for  the  administration  of 
alcoholic  stimulants. 

Alcoholic  stimulants  are  rarely  indicated  in  the  early  part  of  either 
typhus  or  typhoid  fever.  They  are  oftener  and  earlier  indicated  in  typhus 
than  in  typhoid  fever.  Brandy,  or  some  form  of  spirit,  or  wine,  sherry 
or  Madeira,  may  be  employed.  Commencing  with  a  moderate  quantity, 
half  an  ounce  of  spirits  or  an  ounce  of  wine,  the  effect  on  the  circulation 
and  other  symptoms  should  be  watched.  A  good  effect  is  shown  by  in- 
creased force,  with  perhaps  diminished  frequency,  of  the  pulse,  perhaps 
some  reduction  of  the  temperature  of  the  body,  diminution  of  delirium, 
etc.  The  intervals  should  vary,  according  to  the  urgency  with  which  this 
supporting  measure  is  indicated,  between  six  or  eight  hours  and  each  suc- 
cessive hour.  The  quantity  given  at  a  time  should  rarely  exceed  that 
just  stated.  Guided  by  the  true  indications  and  by  the  effect,  alcoholic 
stimulants  will  not  do  harm,  and  will  often  do  much  good  in  the  treat- 
ment of  typhus  and  typhoid  fever.  I  have  repeatedly  tried  their  suspen- 
sion for  a  few  hours  in  cases  in  which  they  appeared  to  be  urgently  indi- 
cated, in  order  to  become  fully  satisfied  of  their  utility,  and  have  found 
the  pulse  become  more  frequent,  with  increase  of  delirium  and  other  ataxic 
symptoms,  until  their  use  was  resumed.  While  a  certain  proportion  of 
cases  do  well  without  them,  and  they  are,  therefore,  not  always  indicated, 
I  cannot  doubt  that  I  have  seen  cases  in  which  life  was  saved  by  their 
employment.  Wine  or  spirit  may  often  be  combined  with  nourishment 
with  advantage,  for  example,  in  the  form  of  wine-whey,  milk-punch,  egg- 
nog,  etc. 

In  these  fevers,  as  in  some  other  diseases,  the  tolerance  of  alcohol  is 
notably  greater  than  in  health.  A  patient  may  take  from  one  to  two 
pints  of  spirit  per  day  who,  in  health,  could  not  have  taken  one-fourth 
of  this  quantity  without  inebriation.  The  ordinary  effects  of  alcohol  in 
health  should  never  be  produced  by  their  use  in  cases  of  fever.  If  these 
effects  be  produced,  the  indications  for  alcohol  are  not  present  or  it  is  too 
largely  given.  In  extreme  cases  an  ounce,  or  even  more,  of  spirit,  given 
hourly,  may  be  necessary,  but,  in  the  majority  of  the  cases  in  which  alco- 
holic stimulants  are  indicated,  not  more  than  six  or  eight  ounces  in  the 
twenty -four  hours  are  needed.  The  observations  of  Ringer  and  Richards 
show  a  slight  diminution  of  temperature  in  febrile  diseases  under  the  free 
use  of  alcohol.1 

During  convalescence,  alcoholic  stimulants  should  always-  be  given 
moderately.  If  they  have  been  used  freely  during  the  career  of  the  fever, 
-when  convalescence  begins  their  excitant  effect  may  be  for  the  first  time 
apparent.  Frequently  malt  liquors  or  light  wine  are  best  suited  to  con- 
valescence. Solid  food  should  be  allowed  as  soon  as  convalescence  is 
declared.  The  processes  of  digestion  and  assimilation  are  usually  very 
active,  and  the  appetite  is  apt  to  be  voracious.  The  cautions  to  be  ob- 
served relate  to  the  kinds  of  food  and  the  quantity  taken  at  one  time. 
The  patient  should  be  restricted  to  plain,  wholesome,  well-cooked  articles 
of  diet.  :m<l  excess  may  be  avoided  by  taking  food  at  shorter  intervals 
than  in  health.  Convalescence  from  typhoid,  more  than  from  typhus 
fever,  requires  care  as  regards  diet,  in  view  of  the  probable  existence  of 
intestinal  ulcerations.  Gestation  in  the  open  air  may  be  allowed  early  in 
the  stage  of  convalescence,  and,  as  soon  as  their  strength  will  permit, 
patients  may  walk  out  of  doors.  Care  with  respect  to  much  muscular 

1  Braithwaite's  Retrospect,  Part  1,  IV.,  page  31. 
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exertion  is  important  in  convalescence  from  typhoid  fever,  in  consequence 
of  a  liability  to  perforation  from  rupture  of  the  intestine. 

The  prevention  of  typhus  fever,  except  among  those  who  are  necessa- 
rily exposed  to  infection  in  rendering  medical  and  other  aid  to  patients 
in  fever  wards  or  hospitals,  is  attainable  by  proper  hygienic  reforms.  Jf 
overcrowding  be  prevented,  and  free  ventilation  secured,  the  fever  miasm 
is  not  generated,  nor  is  the  disease  likely  to  be  communicated.  One  of 
the  great  objects  to  be  accomplished  by  improved  sanitary  regulations, 
especially  in  large  towns,  is  the  prevention  of  typhus.  There  is  no  evi- 
dence that  the  special  cause  of  typhoid  fever  is  generated  by  overcrowding 
or  defective  ventilation,  but  these  may  act  as  auxiliary  causes  rendering 
the  system  more  susceptible  to  the  typhoid  miasm,  and  they  may  con- 
tribute to  the  ditfusion  of  the  disease  by  infection.  In  view  of  the  risk 
of  the  diffusion  of  the  disease,  patients  with  typhus  should  not  be  treated 
in  hospital  wards  with  other  cases.  This  statement  does  not  apply  to 
patients  affected  with  typhoid  fever;  the  risk  of  the  diffusion  of  the  latter 
among  other  patients,  provided  wards  are  well  ventilated,  is  extremely 
small.  The  custom  of  transferring  to  fever  wards  with  cases  of  typhus, 
patients  affected  with  typhoid  fever,  is  objectionable  in  view  of  the  risk 
of  the  latter  contracting  typhus  during  convalescence.  Repeated  in- 
stances in  which  this  has  occurred  have  fallen  under  my  observation. 

Relapsing1  Fever. 

A  form  of  continued  fever,  heretofore  known  by  a  variety  of  names, 
but  now  called  relapsing  fever,  received  very  little  attention  in  this 
country  prior  to  1870.  It  has  never  been  indigenous  in  this  country.  In 
June,  1844,  fifteen  cases  were  admitted  into  the  Philadelphia  Hospital 
presenting  the  characters  of  relapsing  fever,  this  name,  however,  at  that 
time  not  being  in  use.  These  were,  probably,  the  first  cases  reported  in 
this  country.  The  patients  were  Irish  immigrants,  all  coming  over  in  the 
same  vessel.  The  cases  were  observed  by  Dr.  Meredith  Ctymer,  and 
were  reported  in  the  work  on  fever  by  this  author.1  In  addition  to 
these  so  far  as  I  know,  the  only  cases  observed  are  a  few  reported  by  Dr. 
A.  Dubois,  in  1848,3  and  fifteen  cases  which  came  under  my  observation 
in  1850-51,  an  account  of  which  is  contained  in  my  "Clinical  Reports  on 
Continued  Fever.3  The  cases  reported  by  Dr.  Dubois  and  by  me  were 
among  recent  Irish  immigrants.  It  is  highly  probable  that  other  causes 
have  occurred  among  immigrants,  which  have  not  been  reported,  and 
which  may  have  been  confounded  with  cases  of  typhus  and  typhoid  fever. 
In  the  winter  of  1869-70  the  disease  was  imported  by  foreign  immigrants, 
and  it  prevailed,  to  a  considerable  extent,  in  New  York,  during  this 
winter  and  the  following  summer.  It  prevailed,  also,  to  some  extent,  in 
other  of  the  large  cities  of  this  country.  At  this  time,  the  wards  of 
Bellevue  Hospital  afforded  an  ample  opportunity  for  the  clinical  study 
of  it ;  and  my  observations  were  the  basis  of  a  lecture  published  in  the 
spring  of  1870,  to  which  was  appended  a  statistical  report  of  103  cases, 
prepared,  at  my  request,  by  Dr.  Thomas  J.  Moore,  then  one  of  the  hquse 
physicians  of  the  hospital.4 

1  Fevers ;  their  Diagnosis,  Pathology,  and  Treatment,     By  Meredith  Clymer, 
M.D.,  Prof,  of  the  Principles  and  Practice  of  Medicine  in  the  Franklin  Medical 
College  of  Philadelphia,  etc.  etc.     Philadelphia  :  Lea  &  Blanchard,  1846.    Page  99. 

2  Vide,  Transactions-of  American  Medical  Association,  Vol.  II. 

3  Vide  Clinical  Reports  on  Continued  Fever  based  on  analyses  of  164  cases,  by 
Austin  Flint,  M.D.,  18~2. 

4  Vide  New  York  Medical  Journal,  March,  1870. 
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It  is  not  long  since  the  distinctive  features  of  relapsing  fever  have  been 
pointed  out,  and  its  claims  to  be  considered  as  a  distinct  species  of  fever 
established.  It  is  by  no  means,  however,  a  new  disease,  and  there  is 
evidence  of  its  having  existed  from  a  very  early  period  in  the  history  of 
medicine.  In  modern  times  it  has  prevailed,  at  dill'erent  epochs,  more 
especially  in  Ireland,  Scotland,  and  England.  On  the  continent  of  Europe 
it  is  rare.  It  prevailed  as  an  epidemic  in  Upper  Silesia,  a  province  of 
Prussia,  in  1847,  and  among  the  troops  in  the  Crimea  during  the  lute  war 
of  France  and  England  with  Russia.  Its  claims  to  be  considered  as  a 
distinct  species  of  fever  rest  on  the  following  facts :  It  does  not  present 
either  the  anatomical  characters  or  the  diagnostic  events  of  typhoid  fever, 
and,  as  regards  its  non-identity  with  typhus,  the  two  diseases  are  sepa- 
rately communicable,  but  neither  communicates  the  other,  nor  does  the 
occurrence  of  either  secure  an  immunity  from  the  other;  each  disease 
Appears  to  have  its  own  special  cause.  Relapsing  and  typhus  fever,  how- 
ever, are  apt  to  prevail  together.  Among  the  different  names  heretofore 
applied  to  the  disease  are  the  following :  "  Five  day  fever,"  "  seven  day 
fever,"  "  short  fever,"  "  mild  yellow  fever,"  "  famine  fever,"  "  hunger- 
pest."  The  name  relapsing  fever  is  based  on  one  of  the  most  striking 
of  the  peculiarities  of  the  disease,  and  involves  no  hypothesis  ;  it  is,  there- 
fore, to  be  preferred  to  any  of  the  other  appellations. 

ANATOMICAL  CHARACTERS. — There  are  no  distinctive  morbid  appear- 
ances found  in  the  rare  cases  in  which  the  disease  proves  fatal.  Lesions 
which  may  exist  are  due  either  to  pre-existing  disease  or  to  complica- 
tions. The  spleen  is  enlarged  and  softened,  even  to  a  greater  extent  than 
in  cases  of  typhoid  fever,  but  this  is  not  a  distinctive  lesion.  Ecchy- 
moses  within  the  stomach  have  been  observed  in  cases  characterized  by 
htematemesis  or  black  vomit. 

CLINICAL  HISTORY. — Under  this  head,  I  shall  state  succinctly  the 
symptomatic  features  which  are  characteristic  of  this  fever.  These  relate 
to  two  or  more  successive  paroxysms  of  fever,  separated  by  an  apyrexial 
period  or  intermission.  The  recurrence  of  the  paroxysm  of  fever,  or  the 
relapse,  is  the  distinctive  feature  whence  the  name  of  the  disease  derives 
its  signiflcance. 

Abruptness  of  invasion  characterizes  the  disease.  The  attack  is  sud- 
den. There  is  no  prodromic  period.  The  seizure  is  almost  always  marked 
by  a  well-pronounced  chill,  which  is  immediately  followed  by  febrile  move- 
ment. Usually,  the  patient  at  once  takes  to  the  bed  ;  but,  in  some  cases, 
one,  two,  or  three  days  pass  before  there  is  this  evidence  of  yielding  to 
the  disease.  Moderate  perspiration  occurs  shortly  after  the  fever  begins, 
in  a  considerable  proportion  of  cases.  The  perspiration  in  some  cases  is 
abundant,  and  it  may  recur  repeatedly  during  the  continuance  of  the 
febrile  paroxysm. 

The  lever  attains  quickly  to  either  considerable  or  great  intensity,  as 
denoted  by  the  pulse  and  axillary  temperature.  Thus,  of  two  cases  in 
which  the  disease  was  developed  in  Bellevue  Hospital,  in  one,  the  pulse 
on  the  first  day  was  120,  and  the  temperature  103°;  in  the  other  msr, 
the  pulse  on  the  first  day  was  130,  and  the  temperature  was  103°.  Dur- 
ing the  continuance  of  the  first  paroxysm,  the  pulse  and  temperature  gene- 
rally denote  a  persistent  intensity  of  fever,  the  pulse  ranging,  in  different 
cases,  from  100  to  140,  and  the  temperature  from  100°  to  105°.  The 
oscillations  are  rarely  great,  and  those  which  occur  are  irregular  in  their 
occurrence. 
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The  cessation  of  the  fever  is  as  abrupt  as  the  accession.  The  pulse  and 
temperature  quickly  fall  to  nearly  or  quite  the  normal  standard.  The 
transition  from  high  fever  to  complete  apyrexia  takes  place,  often,  in  a 
few  hours ;  usually  this  is  accompanied  by  profuse  perspiration,  which 
continues  for  several  hours,  and  even  an  entire  day.  Not  infrequently, 
the  pulse  and  temperature  fall  below  the  standard  of  health.  I  have  ob- 
served the  pulse  to  fall  as  low  as  54,  and  the  temperature  as  low  as  95°. 
In  a  day  or  two  both  the  pulse  and  temperature  rise  again  to  the  normal 
standard. 

The  duration  of  the  primary  paroxysm,  in  the  majority  of  cases,  is  from 
five  to  seven  days.  Exceptionall}*,  it  is  sometimes  only  two  days,  and  it 
may  be  twelve  days. 

During  the  apyrexial  period  or  intermission,  the  absence  of  fever  is 
complete.  It  is  incorrect  to  call  this  period  a  remission  ;  the  fever  does 
not  remit,  but  it  intermits.  The  average  duration  of  this  period  is  about 
seven  days ;  but  it  may  not  exceed  two  or  three  days,  and  it  may  extend 
to  twelve  days,  or  even  more. 

The  relapse,  like  the  primary  attack,  is  sudden.  It  is  generally  ushered 
in  by  chilly  sensations,  but  not  so  constantly  by  a  well-pronounced  chill 
as  the  first  paroxysm.  The  fever  in  the  relapse  quickly  becomes  more  or 
less  intense.  The  intensity  may  exceed  that  of  the  first  paroxysm.  But, 
in  the  majority  of  cases,  the  intensity  is  less.  The  relapse  also  ends  sud- 
denly, and  in  most  cases  with  profuse  perspiration. 

The  duration  of  the  relapse  varies  between  three  and  five  days.  It  is 
sometimes, however,  only  twenty-four  hours,  and  it  may  extend  to' ten  days. 

It  is  to  be  borne  in  mind  that  the  relapse  does  not  always  take  place. 
On  the  other  hand,  a  second,  a  third,  and  even  a  fourth  and  a  fifth,  relapse 
have  been  observed.  In  none  of  the  cases  which  I  have  seen  has  there 
been  more  than  a  single  relapse. 

The  foregoing  points  are  those  most  highly  distinctive  of  relapsing 
fever.  It  remains  to  notice  other  points,  belonging  to  the  clinical  history, 
which  are  more  or  less  characteristic. 

Of  symptoms  referable  to  the  digestive  system,  nausea  and  vomiting 
occur  sufficiently  often  to  b-3  somewhat  distinctive,  especially  when  this 
disease  is  contrasted  with  typhus  and  typhoid  fever.  Not  infrequently, 
these  symptoms  are  prominent  and  persistent  during  the  febrile  par- 
oxysms. The  matter  vomited  is  green  or  yellow  from  the  presence  of 
bile.  The  tongue  presents  nothing  distinctive;  it  is  generally  coated, 
and  in  some  cases  becomes  dry  and  fissured.  The  vomiting  of  blood  pre- 
senting the  character  of  "  black  vomit"  has  been  observed  ;  but  it  is  a  very 
rare  symptom.  It  is  generally  associated  with  hemorrhage  in  other  situ- 
ations, and  it  is  to  be  considered  as  an  accidental  event,  not  as  an  element 
of  the  disease.  It  probably  denotes  a  scorbutic  complication.  Diarrhoea 
occurs  very  infrequently ;  constipation  is  the  rule.  The  diarrhoea,  when  it 
occurs,  is  evidently  accidental.  Meteorism,  in  a  moderate  degree,  is  not 
uncommon.  Tenderness  on  pressure  over  the  epigastric  region  is  fre- 
quent. Slight  tenderness  in  the  iliac  region  is  not  uncommon.  Notable 
tenderness  exists  in  some  cases  over  the  liver  and  spleen  ;  and  enlarge- 
ment of  these  organs  is  sometimes  determinable  by  palpation  and  percus- 
sion. I  have  not  observed  a  craving  for  food  during  the  paroxysms, 
which,  according  to  some  writers,  is  distinctive  of  this  form  of  fever. 
The  appetite,  however,  returns  during  the  intermission,  and  the  digestion 
may  be  active  in  this  stage. 

The  occurrence  of  jaundice  maybe  mentioned  in  this  connection.  This 
event  occurs  in  a  small  proportion  of  cases,  but  its  infrequency  in  the 
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other  continued  fevers  renders  it  somewhat  distinctive  of  relapsing  fever. 
It  is  doubtful  if  the  statement  that  this  event  is  an  element  of  gravity  be 
correct.  The  event  is  much  more  frequent  in  some  epidemics  than  in 
others.  The  name  "  mild  yellow  fever"  derives  whatever  pertinency  it 
has  from  the  occurrence  of  jaundice  sometimes  in  a  considerable  propor- 
tion of  cases,  and  also  from  the  occasional  occurrence  of  black  vomit. 

A  symptom  referable  to  the  nervous  and  the  muscular  system  is  highly 
distinctive  of  the  disease  under  consideration.  I  refer  to  arthritic  and 
muscular  pains,  more  especially  the  latter.  During  the  first  paroxysm, 
pains  in  the  loins,  the  calves  of  the  legs,  and  the  muscles  in  other  situa- 
tions, are  generally  much  complained  of.  They  are  never  wanting,  al- 
though, as  regards  intensity,  they  differ  considerably  in  different  cases. 
The  muscular  pains  do  not  cease  with  the  ending  of  the  paroxysm,  but 
they  continue  during  the  intermission  ;  they  are  more  or  less  prominent 
during  the  relapse,  and  they  are  apt  to  persist  into  convalescence. 

The  mental  condition,  perhaps,  in  a  measure,  accounts  for  the  suffering 
from  these  pains.  The  perceptions  are  not  blunted  in  this  disease  as  they 
are  in  typhus  and  typhoid  fever.  This  is  a  negative  point  of  distinction 
in  contrast  with  the  fevers  just  named.  Another  negative  point  is  the 
absence  of  the  delirium  which  characterizes  typhus  and  typhoid  fever. 
Delirium  is  by  no  means  absent  in  all  cases  of  relapsing  fever  ;  but  the 
delirum  is  such  as  is  apt  to  occur  whenever  there  is  high  febrile  move- 
ment, whether  the  fever  be  essential  or  sj'mptomatic,  and  it  is  generally 
manifested  only  at  night.  In  the  daytime  the  mental  faculties  are  gene- 
rally intact.  The  condition  known  as  coma-vigil  does  not  belong  to  the 
clinical  history  of  relapsing  fever.  This  statement  is  also  true  of  subsul- 
tus,  carphologia,  and  other  ataxic  symptoms  which  occur  in  grave  cases 
of  typhus  and  typhoid  fever.  Deafness  is  also  a  rare  symptom  in  relap- 
sing fever. 

A  distinctive  point,  in  comparison  with  t3^phus  and  typhoid  fever,  is 
the  absence  of  a  characteristic  eruption.  In  most  cases  there  is  no  erup- 
tion. Sudamina  or  miliary  vesicles  are  sometimes  observed  at  the  time 
when  profuse  perspiration  occurs ;  but  this  eruption  is  incidental  to 
various  affections.  The  same  is  true  of  petechial  spots  which  occur  in 
some  cases  of  relapsing  fever.  Other  kinds  of  eruption  are  sometimes 
accidentally  associated.  Even  the  rose  papules  of  typhoid  fever  some- 
times occur  in  this  as  they  do  in  various  other  diseases. 

The  physiognomy  presents  nothing  distinctive.  The  face  is  more  or 
less  flushed,  as  in  cases  of  symptomatic  fever.  There  is  not  that  degree 
of  capillary  congestion,  marked  especially  on  the  cheeks,  which  exists  in 
typhoid  fever,  nor  the  dingy  complexion  which  characterizes  typhus.  The 
expression  of  indifference,  vacuity,  or  stupidity,  which  is  a  notable  char- 
acteristic of  the  fevers  just  named,  is  rarely  observed  in  relapsing  fever. 

The  urine,  as  a  rule,  is  increased,  and  the  urea  is  in  larger  proportion 
than  in  health.  Great  diminution,  and  even  suppression  of  the  urine, 
however,  are  sometimes  observed,  uraemic  coma  and  convulsions  taking 
place,  but  these  cases  are  exceedingly  rare. 

It  may  be  stated,  as  a  point  somewhat  distinctive  of  relapsing  fever, 
that  there  is  very  little  liability  to  serious  complications.  In  this  fact  we 
have  an  explanation,  in  part  at  least,  of  the  very  small  rate  of  fatality 
from  the  disease. 

What  has  just  been  stated  with  respect  to  complications  holds  true  as 
regards  sequels.  As  a  rule,  important  sequels  do  not  occur.  A  peculiar 
form  of  ophthalmia,  which  was  described  as  following  the  cases  reported 
by  Dr.  A.  Dubois,  of  this  city,  in  1848,  is  an  exception  to  the  rule.  It 
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has  been  repeatedly  observed  as  a  sequel  of  relapsing  fever.  The  peculi- 
arities of  the  ophthalmia  are  described  in  works  which  treat  of  the  diseases 
of  the  eye.  This  sequel,  however,  has  not  occurred  in  any  of  the  cases 
which  I  have  observed.  Relapsing  fever,  when  it  attacks  pregnant  women, 
almost  always  leads  to  miscarriage  or  abortion.  The  mother  almost  inva- 
riably recovers,  but  the  child,  no  matter  how  near  may  be  the  end  of 
gestation,  as  a  rule,  is  either  stillborn,  or  dies  shortly  after  birth. 

DIAGNOSIS. — The  distinctive  features  of  relapsing  fever  are  such  as  to 
leave  hardly  any  room  for  doubt  concerning  the  diagnosis  after  the  dis- 
ease has  ended.  Whatever  difficulty  in  the  diagnosis  exists,  relates  to 
the  discrimination  daring  the  primary  paroxysm. 

The  diagnosis  involves  certain  distinctive  characters  which  belong  to 
the  primary  paroxysm ;  but  it  is  to  be  based,  also,  on  negative  points ;  in 
other  words,  on  reasoning  by  way  of  exclusion.  The  distinctive  characters 
are  the  abruptness  of  the  invasion,  the  rapid  increment  of  fever,  the  fre- 
quent occurrence  of  moisture  on  the  skin,  or  perspiration  more  or  less 
abundant,  without  any  marked  abatement  of  the  fever,  the  prominence  of 
muscular  and  arthritic  pains,  and,  in  certain  cases,  the  occurrence  of 
jaundice.  These  are  the  positive  points  which  are  diagnostic.  The  fevers 
to  be  excluded  are  the  eruptive  fevers,  febricula,  remittent  fever,  typhus 
and  typhoid  fever.  Scarlet  fever  and  measles  are  readily  excluded  by  the 
absence  of  the  eruption  and  of  the  characters  which  are  distinctive  of 
these  fevers  during  the  period  of  invasion.  Smallpox  is  excluded  after 
the  third  day  by  the  continuance  of  fever  and  the  absence  of  the  eruption. 
It  is  not  always  practicable  to  decide  at  once  that  the  disease  is  not  a 
febricula ;  but  the  intensity  of  the  fever  and  the  notable  muscular  pains 
do  not  belong  to  the  latter.  Doubt,  however,  is  soon  removed  by  the  per- 
sistence of  the  fever.  Typhoid  fever  is  excluded  by  the  absence  of  a  pro- 
longed access,  and  the  absence  of  the  abdominal  symptoms,  before  suffi- 
cient time  has  elapsed  for  the  appearance  of  the  eruption,  and  of  the 
characteristic  mental  condition.  Tj^phus  is  excluded  by  the  absence  of 
the  eruption,  which  appears  earlier  than  in  typhoid  fever,  by  the  absence 
of  the  dusky  complexion,  and  by  the  absence  of  the  mental  condition — 
the  latter  also  being  apparent  earlier  than  in  typhoid  fever.  Remittent 
fever  is  excluded  by  the  absence  of  remissions,  these  being  detenninable 
by  a  notable  diminution  of  the  axillary  temperature  in  some  cases  in 
which  they  are  not  distinctly  denoted  by  the  pulse.  Of  course,  the  preva- 
lence of  relapsing  fever  is  taken  into  account  in  arriving  at  the  diagnosis. 

CAUSATION. — Relapsing  fever  is  undoubtedly  communicable  from  the 
sick  to  the  well.  This  statement  rests  on  facts  derived  from  the  different 
sources  of  evidence,  exclusive  of  inoculation,  which  establish  the  con- 
tagiousness of  other  diseases  ;  for  example,  typhus  fever.  Of  those  who 
are  attacked  during  the  prevalence  of  the  disease,  a  large  proportion  are 
known  to  have  been  brought  into  contact  with,  or  close  proximity  to, 
patients  affected  with  it.  The  disease  is  diffused  in  hospitals  among  fel- 
low-patients and  those  who  have  charge  of  the  sick.  During  the  period 
in  which  cases  were  received  in  Bellevue  Hospital,  after  the  disease  began 
to  prevail  in  this  city,  namely,  between  November  14,  1869,  and  February 
6,  1870,  twelve  persons  contracted  the  fever  in  the  hospital.  These  twelve 
persons  were  especially  brought  into  contact  with  patients  affected  with 
the  disease,  and  in  no  instance  did  it  attack  one  who  had  not  been  thus 
exposed.  One  of  the  senior  assistant  physicians  residing  in  the  hospital 
had  it.  The  orderly  in  one  of  my  wards  contracted  it ;  and  his  wife,  who 
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came  to  nurse  him,  was  attacked  by  it.  The  disease  has  often  been  dif- 
fused in  localities  in  which  it  did  not  previously  exist,  after  the  importa- 
tion of  a  case. 

Facts,  however,  go  to  show  that  it  is  not  a  highly  contagious  disease. 
Considerable  exposure  is,  in  general,  necessary.  The  area  of  the  infect- 
ing disease  appears  to  be  limited,  and  it  remains  to  be  ascertained  whether 
it  may  be  transported  by  fomites.  Some  facts,  cited  by  Murchison,  render 
it  probable  that  it  may  be  diffused  in  the  latter  mode.  It  is  especially 
communicable  when  the  miasm  is  derived  from  a  number  of  patients  in 
the  wards  of  a  hospital,  or  in  close  apartments.  The  disease  is  not  likely 
to  be  contracted  from  single  patients  in  well-ventilated  rooms.  The  inves- 
tigations of  the  Metropolitan  Board  of  Health  in  this  city,  during  the 
prevalence  of  the  disease,  showed  that  it  is  diffused  chiefly  among  those 
living  in  overcrowded,  illy-ventilated  tenement-houses.  Of  the  propriety 
and  importance  of  removing  these  patients  to  hospitals  or  wards  devoted 
specially  to  cases  of  this  disease,  there  can  be  no  doubt. 

Destitution,  deprivations,  and  especially  deficient  alimentation,  are 
powerful  predisposing  causes.  Of  this  fact,  the  past  history  of  the  dis- 
ease, at  different  times  and  places,  furnishes  abundant  evidence.  The  sig- 
nificance of  the  names  "  famine  fever"  and  "  hunger  pest"  relates  to  this 
fact.  Statistics  do  not  show  any  notable  etiological  influence  pertaining 
to  age,  sex,  or  season. 

Although  its  diffusion  involves  generally,  and  perhaps  always,  a  con- 
tagious principle,  the  history  of  the  disease  in  other  countries  shows  that 
it  occurs  as  an  epidemic,  and,  after  continuing  for  a  certain  time,  it  dis- 
appears completely.  Thus,  in  the  city  of  London,  for  the  fourteen  years 
preceding  the  winter  of  1868-'69,  there  had  been  no  cases  of  the  disease. 
The  complete  disappearance  of  the  disease  for  so  long  a  period  goes  to 
show  the  necessity  of  predisposing  and  co-operating  causes  in  conjunction 
with  the  special  poison  on  which  the  production  of  the  disease  depends. 
The  effective  means  for  arresting  the  spread  of  the  disease  are,  thinning 
the  population  of  overcrowded  tenement-houses,  dispersing  the  occupants 
of  insalubrious  dwellings,  relieving  destitution,  especially  as  regards  food, 
and  promptly  removing  patients  to  hospitals  devoted  to  cases  of  relapsing 
fever.  An  attack  of  this  disease  does  not  exempt  from  subsequent  attacks. 
The  period  of  incubation  in  more  than  one-half  of  the  cases  in  which  it  is 
determinate  does  not  exceed  five  days.  It  rarely  exceeds  nine  days. 
Occasionally,  as  in  typhoid  and  typhus  fever,  the  symptoms  commence 
almost  immediately-  after  the  exposure.1 

PROGNOSIS — It  is,  at  first  view,  remarkable  that  a  fever  of  such  inten- 
sity, and  prevailing  especially  among  a  class  of  persons  whose  powers  of 
tolerance  are  impaired  by  previous  hardships  and  want,  should  have  such 
a  small  rate  of  mortality.  The  mortality,  in  different  collections  of  cases, 
varies  from  two  to  four  per  cent.  Dr.  Moore,  in  his  statistical  report, 
states  that,  of  one  hundred  and  three  cases  admitted  into  Bellevue  Hos- 
pital between  November  14,  1869,  and  February  6,  1870,  only  two  proved 
fatal.  What  is  the  explanation  of  this  low  rate  of  mortality?  An  ex- 
planation, which  perhaps  is  sufficient  to  account  for  the  fact,  has  been 
:iliv:idy  given,  namely,  the  disease  is  very  rarely  accompanied  by  any 
serious  complications.  The  comparatively  much  greater  fatality  of  typhus 
and  typhoid  fever  is  due  mainly  to  complications.  These  fevers  rarely 

1  Vide  Murchison,  St.  Thomas's  Hospital  Reports,  vol.  ii. 
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kill  per  se,  that  is,  death  is  not  purely  an  effect  of  the  intensity  of  the 
disease. 

Of  the  fatal  cases  of  relapsing  fever,  the  death,  in  a  certain  proportion, 
is  attributable  either  to  complications,  such  as  pneumonia  and  dysentety, 
or  to  antecedent  affections,  for  example,  disease  of  the  kidneys.  But  this 
fever  may  destroy  life,  irrespective  of  any  important  complications  or  an- 
tecedent affection.  Several  observers  have  reported  cases  in  which  sudden 
death  occurred  apparently  from  syncope.  Dr.  Moore's  report  exemplified 
this  fact.  The  death  was  sudden  and  unexpected  during  the  night,  on  the 
seventh  day  of  the  disease.  At  the  time  of  death,  the  primary  paroxysm 
seemed  about  to  end,  free  perspiration  having  taken  place.  Neither  coma 
nor  convulsions  occurred,  and,  so  far  as  information  could  be  obtained, 
the  dying  was  by  syncope.  The  autopsy  revealed  no  important  lesions 
except  that  the  kidneys  appeared  to  be  fatty. 

Suppression  of  urine  followed  by  uraemic  coma  and  convulsions  is  some- 
times a  cause  of  death.  This  fact  was  exemplified  by  one  of  the  two  fatal 
cases  occurring  in  Bellevue  Hospital.  It  remains  to  be  determined 
whether  the  suppression  of  urine  may  result  from  simply  functional  inac- 
tivity of  the  kidneys,  or  whether  in  all  cases  disease  of  these  organs 
exists,  as  either  an  intercurrent  or  an  antecedent  affection. 

TREATMENT. — There  are  no  known  means  which  can  be  relied  upon  for 
cutting  short  a  relapsing  fever.  With  our  present  knowledge,  there  are 
no  remedies  which,  employed  in  the  intermission,  will  prevent  the  relapse. 
Quinia  has  been  used  freely,  but  with  no  success.  Its  inutility,  as  a  pro- 
phylactic, has  been  abundantly  shown  by  different  observers.  Reasoning 
by  analogy,  I  am  led  to  think  that  the  mineral  acids  may  exert  somewhat 
of  that  modifying  influence,  in  this  disease,  which  is  so  manifest  in  t3^phus 
and  typhoid  fever.  They  were,  to  some  extent,  used  in  the  cases  treated 
at  Bellevue  Hospital,  but  not  sufficiently  to  warrant  any  conclusions 
based  on  experience.  The  treatment,  with  our  present  knowledge,  must 
be  expectant,  meaning,  by  this  term,  that  it  is  to  consist  of  palliative 
measures,  and  those  addressed  to  the  particular  indications  in  individual 
cases. 

The  intensity  of  the  fever  during  the  paroxysms  may  be  lessened  by 
sponging  the  body  with  water,  and  by  the  wet  sheet.  Cold  water  may 
be  taken  into  the  stomach  freely.  Ice-cold  carbonic-acid  water  is  an 
acceptable  and  useful  drink  to  allay  thirst.  Cephalalgia  may  be  relieved 
by  cold  applications  to  the  head.  The  bowels  should  be  kept  open  by 
saline  laxatives.  The  muscular  and  arthritic  pains  call  for  the  use  of 
opium,  especially  if  it  produce  no  unpleasant  after-effects.  Irrespective 
of  the  pains,  opiates  are  indicated  to  relieve  sleeplessness. 

The  dietetic  treatment  is  important,  more  especially  in  the  cases  in 
which  deficient  alimentation  has  been  a  predisposing  cause  of  the  disease. 
In  this  fever,  as  in  other  fevers,  when  alimentary  support  is  indicated, 
milk  is  the  form  of  diet  to  be  preferred.  And  it  is  to  be  borne  in  mind 
that  in  this,  as  in  most  diseases,  there  is  never  any  danger  of  the  over- 
appropriation  of  nutriment ;  the  only  risk  is  in  the  ingestion  of  more  food 
than  can  be  digested.  It  is  desirable  that,  during  the  parox3^sms,  from 
one  to  two  quarts  of  milk  should  be  taken  daily.  In  the  intermission, 
when  the  appetite  returns,  as  much  substantial  food  as  can  be  digested 
should  be  allowed ;  and  the  more  food  is  appropriated  in  this  stage,  the 
better  is  the  patient  enabled  to  tolerate  the  relapse.  Tonic  remedies  are 
indicated  throughout  the  disease,  and  especially  in  the  intermission. 
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Quinia  in  small  doses,  and  some  preparation  of  iron,  are  the  tonics  to  be 
preferred. 

If  the  symptoms  denote  asthenia,  alcoholic  stimulants  are  indicated. 
The  occasional  occurrence  of  death  from  syncope  renders  it  important  to 
watch  carefully  for  this  indication.  When  there  is  any  room  for  suppos- 
ing that  alcoholic  stimulants  may  be  useful,  they  should  be  given  tenta- 
tively and  continued,  or  not,  according  to  the  effect,  especially  on  the 
pulse  and  temperature.  They  are,  of  course,  urgently  indicated  if  the 
symptoms  denote  danger  in  the  direction  of  asthenia. 

Attention  to  the  urine  is  important.  It  is  to  be  recollected  that  a  cause 
of  death  is  suppression  of  urine.  If  the  urinary  excretion  be  deficient  in 
quantity,  or  if,  the  quantity  being  sufficient,  there  be  a  deficiency  of  urea, 
diuretics  are  indicated.  Should  the  kidneys  not  respond  to  diuretics, 
hydragogue  laxatives  or  cathartics  are  indicated,  with  a  view  to  eliminate 
urea  through  the  alimentary  canal.  Active  hydragogues  are,  of  course, 
indicated,  if  uraemic  coma  or  convulsions  should  supervene. 

It  is  stated  that  convalescence  from  relapsing  fever  is  notably  slow, 
patients  remaining  for  a  long  time  much  enfeebled,  and  tolerating  with 
difficulty  affections  which  may  occur  before  the  recovery  is  complete. 
This  has  not  been  a  marked  peculiarity  in  the  cases  which  have  come 
under  my  observation.  It  is  doubtless  more  likely  to  be  marked  in  the 
cases  in  which  there  had  been  impairment  of  the  vital  powers  from  innu- 
trition and  hardships  before  the  fever  was  contracted  ;  and,  also,  it  is 
more  likely  to  be  marked  where  abundant  alimentation  and  the  judicious 
use  of  stimulants  have  not  entered  into  the  treatment  of  the  disease. 

Erysipelatous  Fever. 

Erysipelas,  considered  as  a  local  affection,  belongs  to  surgery  rather 
than  medicine ;  for  an  account  of  this  form  of  inflammation  the  reader  is 
referred  to  surgical  works.  It  occurs  as  an  occasional  complication  of 
the  continued  fevers  which  have  been  considered.  A  form  of  continued 
fever,  distinct  from  the  fevers  which  have  been  considered,  is  characterized 
by  the  frequent  occurrence  of  erysipelas,  and  hence  it  is  called  crysipelatous 
fever.  As  a  distinct  form  or  species  of  fever,  this  is  to  be  distinguished 
from  erysipelas  occurring  as  a  local  affection  and  accompanied  with  more 
or  less  febrile  movement.  The  fever  in  the  latter  is  symptomatic,  whereas, 
in  erysipelatous  fever  it  is  primary  or  essential.  On  the  other  hand,  ery- 
sipelatous fever  is  to  be  distinguished  from  typhus,  typhoid,  and  relapsing 
fever,  with  e^sipelas  as  a  complication. 

Erysipelatous  fever  occurs  as  a  sporadic  and  an  epidemic  disease.  Asa 
sporadic  disease  it  is  rare,  and  has  not  been  as  yet  sufficiently  studied  by 
means  of  the  analysis  of  recorded  cases.  The  invasion  is  either  abrupt  ox 
there  is  a  forming  stage  of  variable  duration.  The  erysipelas  may  be  devel- 
oped within  a  few  hours  from  the  attack,  or  after  the  lapse  of  one,  two,  or 
three  days.  The  head  is  oftenest  the  seat  of  the  erysipelas,  but  it  may  In- 
developed  in  any  part  of  the  body.  Different  parts  may  be  successively 
invaded  ;  I  have  known  it  to  travel  over  the  whole  surface  of  the  body. 
The  febrile  movement  is  more  or  less  intense.  Passive  delirium  and 
other  ataxic  symptoms  are  not  infrequently  developed  ;  in  other  words, 
the  typhoid  state  exists.  The  abdominal  symptoms  of  typhoid  fever  are 
wanting ;  the  career  of  the  disease  is  shorter  than  that  of  typhoid  fever. 
The  symptoms  are  modified,  and  the  disease,  as  regards  duration  and 
dimmer,  is  affected  materially  by  the  degree  of  intensity,  the  extent,  and 
the  local  results  of  the  erysipelas.  The  general  principles  of  treatment 
58 
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are  the  same  as  in  other  of  the  continued  fevers.  In  the  existing  state 
of  our  knowledge  of  this  fever,  I  shall  pass  it  by  with  this  brief  notice.  It 
is  sometimes  classed  among  the  eruptive  fevers,  but  the  erysipelas  is 
hardly  to  be  considered  as  a  cutaneous  eruption. 

Epidemic  erysipelatous  fever,  I  shall  also  notice  very  briefly.  It  pre- 
vailed extensively  in  this  country  from  1841  to  1846.  It  was  not  con- 
fined to  a  particular  section,  but  prevailed  in  certain  districts  in  the  New 
England,  Middle,  Western,  and  Southern  States.  In  some  localities  great 
numbers  were  affected,  and  the  mortality  was  large.  It  was  commonly 
known  in  certain  parts  of  the  country  as  the  "  black  tongue,"  from  an 
appearance  of  the  tongue  occasionally  observed.  The  medical  journals 
of  this  country,  during  the  years  just  named  and  afterward,  contained 
many  articles  relating  to  the  prevalence  of  this  disease  in  different  locali- 
ties. Of  these,  an  article  by  Drs.  Hall  and  Dexter,  giving  an  account  of 
the  disease  as  it  prevailed  in  Vermont,1  and  a  paper  by  the  late  Dr. 
Bennett,  of  Bridgeport,  Conn.,  are  especially  deserving  of  notice.  The 
latter  gives  an  analysis  of  various  articles  contained  in  different  medical 
journals.2 

The  epidemic  prevailed  in  isolated  sections.  It  did  not  appear  to  mi- 
grate or  to  be  transported  from  place  to  place.  Its  course  was  "irregular 
and  erratic."  Dr.  Bennett,  however,  states  that  it  sometimes  appeared 
to  follow  the  direction  of  rivers,  small  streams,  and  lakes.  The  attack 
was  sometimes  sudden  and  sometimes  preceded  by  premonitions;  the 
latter  rarely  existing  longer  than  24  hours,  and  being  the  same  as  those 
belonging  to  the  access  of  other  fevers.  A  pronounced  and  frequently 
prolonged  chill,  with  or  without  rigor,  ushered  in  the  disease,  accom- 
panied often  by  pains  in  the  extremities,  and  in  some  cases  by  great 
prostration.  Pharyngitis  was  at  once  or  speedily  developed  ;  this  local 
affection  was  constant.  It  varied  much  in  different  cases  in  intensity. 
Not  infrequently  it  was  attended  with  great  swelling  of  the  tonsils,  and 
sometimes  sloughing  occurred.  The  inflammation  sometimes  involved 
the  larynx,  and  in  a  certain  proportion  of  cases  death  was  due  to  either 
laryngitis  or  oedema  of  the  glottis.  The  lymphatic  glands  of  the  neck 
became  more  or  less  swollen,  the  swelling  in  some  cases  being  very  great, 
and  occasionally  suppuration  taking  place. 

Erysipelas  was  far  from  being  constant.  The  frequency  of  its  occur- 
rence varied  at  different  times  and  places.  Dr.  Bennett  observed  it  in 
only  one-sixth  of  150  cases.  In  view  of  the  fact  that  erysipelas  occurs 
in  only  a  certain  proportion  of  cases,  the  propriety  of  calling  the  disease 
erysipelatous  fever  rests  upon  the  absence  of  any  other  and  better  name. 
The  erysipelas  was  seated  in  different  parts.  It  was  apt  to  lead  to  sup- 
puration, gangrene,  and  sloughing.  The  danger  and  protractedness  of  the 
disease  depended  on  the  degree,  extent,  and  local  results  of  the  erysipelas. 

The  febrile  movement  was  more  or  less  intense.  Erratic  pains,  like 
those  of  neuralgia  and  muscular  rheumatism,  were  common  during  the 
course  of  the  disease.  Typhoid  delirium  and  other  ataxic  symptoms 
occurred  in  severe  cases.  Petechias  were  sometimes  observed.  Abscesses, 
without  erysipelas,  occurred  in  some  cases.  The  disease  was  not  infre- 
quently complicated  with  inflammation  of  serous  membranes — the  pleura, 
peritoneum,  and  the  cerebral  meninges.  Pneumonitis  was  an  occasional 
complication. 

Different  cases  differed  much  as  regards  the  gravity  of  the  disease.    In 

1  Vide  American  Journal  of  Medical  Sciences,  January,  1844. 

2  Vide  New  York  Journal  of  Medicine,  July,  1853. 
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many  cases  the  disease  was  mild  and  ended  in  five  or  six  days.  The 
severity  mid  danger  were  generally  due  to  the  complications.  Of  the 
cases  complicated  with  laryngitis,  or  oedema  of  the  glottis,  extensive 
erysipelas,  serous  inflammations,  and  pneumonitis,  a  large  proportion 
ended  fatally,  the  duration  being  indefinitely  prolonged. 

Puerperal  peritonitis  prevailed  in  conjunction  with  this  epidemic  so 
uniformly  as  to  show  a  pathological  relationship  between  these  two  affec- 
tions. The  opinion  was  generally  held  that  the  former  was  caused  by 
a  virus  or  miasm  carried  by  the  obstetrician  from  patients  affected  with 
the  latter.  Assuming  this  to  be  true  in  certain  cases,  puerperal  perito- 
nitis was  by  no  means  uniformly  to  be  accounted  for  in  this  way.  A 
rational  explanation  in  many,  if  not  in  all  cases,  is  that  labor  acted  as  an 
exciting  cause  and  determined  the  situation  of  the  local  affection  in  those 
predisposed  to  the  disease  from  the  action  of  the  epidemic  influence. 
Many,  if  not  most,  practitioners  held  that  the  disease  was  communicable. 
Its  contagiousness,  however,  cannot  be  considered  as  established. 

As  regards  treatment,  there  was  a  diversity  of  opinion.  Some  practi- 
tioners advocated  bleeding  and  other  of  the  measures  called  antiphlogistic. 
But  the  majority,  before  the  epidemic  ceased  to  prevail,  were  convinced 
of  the  impropriety  of  these  measures.  In  view  of  the  symptoms,  the 
nature  of  the  disease,  the  tendency  to  suppuration  and  gangrene  in  the 
cases  in  which  erysipelas  occurred,  and  the  other  complications  which 
were  liable  to  occur,  there  can  hardly  be  a  question  as  to  the  propriety 
of  measures  of  an  opposite  character.  Tonic  remedies,  alimentation, 
and  alcoholic  stimulants,  in  other  words,  supporting  measures  of  treat- 
ment, were  indicated.  Mild  cases  required  little  or  no  treatment;  but  in 
grave  cases,  the  principles  which  should  govern  the  management  of  other 
essential  fevers  with  serous  local  complications  were  applicable. 

Epidemic  Fever  Characterized  by  Mild  Erythematic 

Pharyngitis. 

In  the  winter  and  spring  of  1857  an  epidemic  fever  prevailed  in  the 
western  part  of  the  State  of  New  York,  in  the  adjacent  parts  of  Penn- 
sylvania, and  in  Canada,  characterized  by  inflammation  of  the  pharynx, 
of  a  mild  grade  of  intensity,  and  unaccompanied  by  either  diphtheritic 
exudation  or  much  submucous  infiltration.  1  reported  the  results  of  an 
analysis  of  23  cases  which  I  observed  and  recorded.  A  report  of  this 
epidemic,  based  upon  notes  of  37  cases,  was  at  the  same  time  made  by 
Prof.  Rochester  to  the  Buffalo  Medical  Association.1  The  different  cases 
presented  great  uniformity  as  regards  the  general  and  local  symptoms. 
The  fever  commenced  with  a  chill  without  rigors.  The  febrile  movement, 
in  all  the  cases,  was  considerable  or  marked.  The  severity  of  the  disease 
was  generally  sufficient  to  keep  the  patients  in  bed  for  several  days.  The 
lymphatic  glands  of  the  neck  were  "in  most  "cases  moderate!}- enlarged, 
but  without  suppuration.  Soreness  of  the  throat  was  not  a  prominent 
symptom,  even  when  the  pharyngitis  was  marked.  There  was  in  no  case 
an  eruption.  Vomiting  did  not  occur,  and  generally  the  bowels  were 
constipated.  There  were  no  S3inptoms  of  importance  referable  to  the 
pulmonary  and  nervous  system.  The  duration  of  the  fever  was  from 
three  to  six  days.  It  affected  persons  of  either  sex,  and  of  all  ages.  The 
epidemic  continued  about  two  months,  reaching  its  acme  gradually,  and 
gradually  declining.  In  no  case  under  my  observation  did  it  prove  fatal. 

1  Fcr  lioth  reports,  vide  Buffalo  Mod.  Journal,  1837. 
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The  disease  was  not  scarlatina,  as  shown  by  its  affecting  persons  who 
had  had  that  disease,  by  the  fact  that  scarlatina  did  not  prevail  at  the 
time,  by  the  absence  of  an  eruption  in  all  the  cases,  by  the  non-occur- 
rence of  dropsy  as  a  sequel  in  any  case,  and  the  fact  that  middle-aged 
and  aged  persons  were  attacked  as  well  as  children  and  infants.  There 
were  no  cases  of  epidemic  pharyngitis  with  the  exudation  of  lymph,  or 
diphtheria  in  that  part  of  the  country.  The  fever  resembled  the  mild 
cases  of  erysipelatous  fever  which  occurred  during  the  epidemic  prevalence 
of  that  disease,  but  erysipelas  was  not  developed  in  any  case.  The  cases 
bore  a  close  analogy  to  those  of  influenza,  except  that  the  local  affection 
was  seated  in  the  pharynx,  and  not  in  the  Schneiderian  and  bronchial 
mucous  membrane. 

Palliative  measures  of  treatment  only  were  indicated. 

Dr.  Harvey  E.  Brown,  Asst.  Surgeon  II.  S.  Army,  kindly  communicated 
to  me  an  account  of  an  epidemic  similar  to  that  just  described,  which  pre- 
vailed among  the  United  States  troops,  stationed  at  Hart's'  Island,  Long 
Island  Sound,  in  January  and  February,  1866.  The  garrison  of  the  island 
numbered  about  1000  men,  the  greater  part  being  new  recruits.  During 
the  months  named  there  were  181  cases  of  the  fever.  The  attack  com- 
menced with  a  slight  chill,  not  infrequently  accompanied  by  nausea  and 
vomiting.  Considerable  febrile  movement  followed,  the  pulse  being  quick 
and  full,  and  its  average  frequency  being  about  100.  Generally  the  bowels 
were  constipated,  but  diarrhoea  occurred  in  a  few  cases.  Of  the  181  cases, 
in  81  there  existed  marked  inflammation  of  the  tonsils  and  pharynx.  In 
the  remainder  of  the  cases  pharyngeal  inflammation  existed,  but  it  was 
comparatively  slight.  Swelling  of  the  lymphatic  glands  of  the  neck  was 
a  marked  feature  of  many  cases,  accompanied  by  much  pain,  but  in  no 
case  did  suffocation  occur.  In  several  cases  external  otitis  occurred  with 
discharge  of  purulent  matter.  In  seven  cases  erysipelas  of  the  face  super- 
vened. Hoarseness  existed  in  most  cases,  and  in  two  or  three  cases  there 
was  complete  aphonia.  Physical  exploration  showed  absence  of  any  pul- 
monary complication  in  all  the  cases.  In  several  cases  there  was  more  or 
less  difficulty  in  passing  urine,  and  in  one  case  there  was  complete  reten- 
tion. Examinations  of  the  urine  showed  no  abnormal  condition.  The 
disease  varied  much  in  severity  in  different  cases,  but  in  no  case  was  it 
fatal.  The  duration  varied  from  three  to  seven  days.  The  epidemic  com- 
menced about  the  10th  of  January,  reached  its  maximum  about  the  15th 
of  February,  and  at  the  date  of  Dr.  Brown's  communication,  March  2,  was 
gradually  declining. 

The  treatment  was,  at  the  outset,  a  saline  cathartic ;  this  was  followed 
by  the  liquor  ammoniae  acetatis,  and  pulvis  ipecacuanhas  et  opii  was  given 
at  bedtime.  Gargles  of  tannin  and  capsicum  were  employed,  and  in  some 
cases  the  throat  was  brushed  with  a  weak  solution  of  the  nitrate  of  silver. 
The  enlarged  lymphatic  glands  were  sometimes  painted  with  the  tincture 
of  iodine,  with  good  effect. 
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CHAPTER    IY. 

Periodical  Fevers.    Intermittent  Fever— Anatomical  Characters— Clinical  History— Causation 
—Diagnosis— Prognosis— Treatment.    Pernicious  Intermittent  Fever. 

THE  periodical  are  distinguished  from  the  continued  fevers  by  the  oc- 
currence of  febrile  paroxysms  or  marked  exacerbations  in  a  regular 
ovder  of  succession,  thereby  exemplif3ring  a  law  of  periodicity.  This  dis- 
tinction applies  more  especially  to  the  fevers  called  intermittent  and  re- 
mittent. Yellow  fever  is  generally  included  among  the  periodical  fevers, 
and  belongs  perhaps  more  appropriately  here  than  in  any  other  nosologi- 
cal  division.  The  intermittent  and  remittent  fevers  are  often  distin- 
guished as  malarial  fevers.  These  fevers  will  be  found  to  present  many 
striking  points  of  difference,  as  contrasted  with  the  fevers  which  have  been 
considered  in  the  preceding  chapters.  They  differ  not  only  in  the  events 
of  the  clinical  history,  but  as  regards  the  laws  governing  their  causation, 
duration,  complication,  sequels,  and  the  extent  to  which  they  are  control- 
lable by  known  remedies. 

Intermittent  Fever. 

An  intermittent  fever  is  characterized  by  the  occurrence  of  febrile  par- 
oxysms in  regular  succession,  and  by  the  absence  of  febrile  movement  be- 
tween the  paroxysms.  The  intermission  is  the  distinctive  feature  of  this 
form  of  fever,  as  its  name  implies.  Popularly,  the  disease  is  known  as 
"  fever  and  ague,"  "  chill  fever,"  "  the  shakes,"  and,  by  names  expressive 
of  the  locality  in  which  it  is  produced,  as,  in  Louisiana,  "  swamp  fever," 
"  Panama  fever,"  etc.  Although  essentially  the  same  disease,  intermit- 
tent fever,  as  ordinarily  presented  in  practice,  is  unattended  with  danger 
to  life,  but  occasionally  it  is  one  of  the  most  dangerous  of  maladies. 
Hence  I  shall  consider  first  simple  or  ordinary  intermittent  fever,  and 
afterward,  the  grave  forms  of  the  disease  under  the  head  of  pernicious 
intermittent  fever. 

ANATOMICAL  CHARACTERS. — Bronzing  of  the  liver,  spleen,  and  brain 
which  is  found  after  death  from  remittent  and  from  pernicious  intermit- 
tent fever,  together  with  the  presence  of  dark  pigment  in  the  blood  (nu-ln- 
nsemia),  may  be  supposed  to  exist  in  more  or  less  of  the  cases  of  simple 
intermittent  fever  in  which  the  disease  ends  in  recovery.  Aside  from 
these  there  are  no  known  lesions  which  are  characteristic  of  intermittent 
fever. 

CLINICAL    HISTORY. — The  clinical  history  will  embrace   an   account, 

.s/,  of  the  paroxysm,  and.  tn-cmitl,  of  the  intermission. 

In  the  majority  of  cases  the  attack  is  sudden.  In  a  certain  proportion 
of  cases,  however,  there  are  premonitions  for  a  variable  period.  The  pre- 
monitions are  not  very  distinctive  of  this  disease,  consisting  of  pain  in  the 
head,  yawning*,  indisposition  to  exertion,  loss  of  appetite,  and  general 
malaise.  Although  not  very  definite,  the}'  sometimes  sullk-e  to  lead  pa- 
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tients  who  have  been  repeatedly  affected  with  intermittent  fever  to  antici- 
pate an  impending  attack. 

A  paroxysm,  when  complete,  consists  of  three  distinct  periods  or 
stages,  viz.,  the  cold,  the  hot,  and  the  sweating  stage. 

Cold  Stage. — This  stage  commences  with  a  feeling  of  chilliness,  be- 
ginning in  the  loins  and  extending  thence  over  the  back  and  limbs.  The 
chill  is  more  or  less  intense,  in  some  cases  consisting  of  a  slight  creeping 
sensation  of  coldness  with  shiverings,  and  in  other  cases  extremely  severe. 
Muscular  tremor  commonly  known  as  rigor  may  or  may  not  accompany 
the  chill.  I  have  met  with  a  single  example  of  distinct  rigor  without  a 
sensation  of  chilliness.  During  the  chill,  bristling  of  the  hairs  over  the 
bodjr,  or  horripilation,  and  the  appearance  familiar  as  "  goose-skin"  are 
often  observed.  Notwithstanding  the  sensation  of  coldness  which  the 
patient  experiences,  and  the  feeling  of  coldness  when  the  hand  is  placed 
on  certain  parts,  the  thermometer  placed  in  the  axilla  shows  an  increase 
of  the  temperature  of  the  body.  The  thermometer,  however,  applied  to 
the  extremities,  shows  a  decrease  of  temperature  below  that  of  health. 
The  increase  of  the  temperature  of  the  body  begins  prior  to  the  paroxysm. 
The  sensation  of  coldness  is  sometimes  limited  to  a  part  of  the  body,  as 
the  back,  or  to  the  extremities.  During  the  rigor  frequently  the  teeth 
chatter,  and  the  movements  of  the  body  and  limbs  are  sometimes  suffi- 
cient to  shake  with  considerable  violence  the  bed  on  which  the  patient 
lies. 

During  this  stage  the  patient  frequently  sighs,  the  pulse,  which  is 
usually  accelerated,  is  small  and  feeble,  the  countenance  has  an  expression 
of  anxiety,  the  prolabia  and  face  are  pale,  or  frequently  livid,  and  lividity 
is  often  marked  at  the  roots  of  the  nails.  The  general  appearance  is  as 
if  the  person  had  been  exposed  to  intense  cold.  The  circulation  is  some- 
times completely  suspended  in  the  fingers,  which  are  waxy  in  appearance, 
devoid  of  sensibility,  and  do  not  bleed  if  wounded.  Other  symptoms  are, 
mental  irritability,  a  sense  of  oppression  referred  to  the  prseeordia,  pain 
in  the  head  and  limbs,  and  palpitation. 

The  duration  of  this  stage  varies  from  a  few  moments  to  two  hours  or 
even  longer.  The  average  duration  may  be  estimated  at  from  a  half  to 
three-fourths  of  an  hour.  The  transition  to  the  next  stage  is  sometimes 
abrupt,  but  generally  gradual ;  flushings  of  heat  are  felt,  the  rigor  ceases, 
the  coldness,  as  it  were,  melts  away,  febrile  movement  is  developed,  and 
the  cold  stage  is  then  ended. 

The  cold  stage  is  not  infrequently  wanting,  the  paroxysm  beginning 
with  the  hot  stage.  I  have  known  a  state  of  intense  nervousness  take 
the  place  of  the  cold  stage.  Gastralgia  and  gastric  irritability,  as  denoted 
by  incessant  vomiting,  are  other  morbid  conditions  which  sometimes 
occur  instead  of  this  stage ;  also  drowsiness  or  stupor  and  a  condition 
resembling  hysterical  coma.  Yeritable  coma  is  liable  to  occur,  in  this 
stage,  in  a  form  of  the  disease  which  will  be  noticed  separately  under  the 
head  of  pernicious  intermittent  fever.  In  young  children  convulsions 
are  apt  to  occur  in  the  cold  stage. 

Congestion  of  internal  organs  must  necessarily  be  involved  in  the  cold 
stage,  inasmuch  as  there  is  less  blood  in  the  vessels  of  the  surface,  and 
the  whole  mass  of  blood  is  not  diminished.  But  the  primary  and  essential 
morbid  condition  underlies  the  congestion ;  in  fact  it  is  probable  that  the 
latter  is  an  effect  of  an  active  contraction  or  spasm  of  the  peripheral  ves- 
sels, the  blood  accumulating  in  the  internal  organs  in  consequence  of  its 
being  driven  from  the  surface  of  the  body.  That  the  congestion  incident 
to  this  stage  does  not  stand  in  a  causative  relation  to  the  other  stages  is 
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shown  by  the  fact  that  the  cold  stage  is  not  infrequently  wanting,  and 
the  other  stages  in  these  cases  are  not  less  marked  than  wheu  the  cold 
stage  occurs. 

Hot  Stage. — This  stage  is  characterized  by  more  or  less  intense  febrile 
movement.  The  skin  becomes  hot,  the  pulse  is  accelerated  and  full  or 
bounding,  the  face  is  flushed,  the  cephalalgia  continues,  but  the  pain  in 
tin1  limbs  and  the  praecordial  oppression  disappear.  The  thermometer  in 
the  axilla  indicates  a  rapid  increase  of  heat  usually  to  105°  or  106°  Fahr. 
Tlii  rst  is  usually  a  prominent  symptom.  The  intensity  of  the  febrile  move- 
ment varies  considerably  in  different  cases.  The  duration  of  this  stage  is 
from  three  to  eight  hours.  It  is  evident,  in  this  stage,  the  spasm  of  the 
vessels  of  the  periphery,  which  existed  in  the  cold  stage,  has  ceased,  and, 
in  place  of  that  morbid  state,  the  distributing  vessels  of  the  surface  of  the 
body  are  abundantly  dilated.  Whether  the  dilatation  be  due  to  a  para- 
lyzed condition  of  the  vessels  or  to  an  increased  attraction  of  the  tissues 
for  blood,  our  present  actual  knowledge  does  not  enable  us  to  decide. 

Sweating  Stage. — Perspiration  appears  first  on  the  face  and  afterward 
on  the  trunk  and  extremities.  The  febrile  movement  gradually  abates,  and 
at  length  disappears.  The  heat  of  the  surface,  cephalalgia,  thirst,  rest- 
lessness, etc.,  cease.  The  thermometer  indicates  a  rapid  defervescence, 
the  heat  falling  to  the  normal  standard.  The  patient  obtains  refreshing 
sleep.  With  this  stage  the  paroxysm  ends.  As  regards  the  amount  of 
sweating,  different  cases  differ  ;  it  is  sometimes  profuse,  and  sometimes 
slight.  The  durating  of  the  sweating  stage  is  variable,  the  average  dura- 
tion being  three  or  four  hours.  The  sweating  is  evidence  that  the  febrile 
movement  is  about  to  cease.  That  it  is  the  means  of  bringing  the  parox- 
ysm to  a  close  is  by  no  means  certain ;  it  is  a  sign  of  the  approaching 
intermission,  and  it  may  be  an  effect,  rather  than  a  cause  of  the  decrease 
of  the  febrile  movement.  During  and  succeeding  the  paroxysm,  urea, 
uric  acid,  and  the  chlorides  in  the  urine  are  increased.  The  urine  is  not 
infrequently  albuminous,  and  occasionally  haematuria  exists. 

The  intermission,  called  also  the  ap}'rexial  period,  is  the  space  of  time 
between  two  successive  paroxysms.  The  period  from  the  beginning  of 
one  to  the  beginning  of  the  next  paroxysm  is  called  the  interval,  in  dis- 
tinction from  the  intermission.  The  duration  of  the  interval  is  the  basis 
of  a  division  into  varieties  commonly  known  as  the  different  types  of  the 
disease.  Each  variety  of  type  observes  a  law  of  periodicity  in  the  suc- 
cession of  paroxysms — a  wonderful  fact  belonging  among  the  pathological 
mysteries  of  which  our  present  knowledge  affords  no  explanation.  There 
are  three  simple  types  of  intermittent  fever,  viz.,  the  quotidian,  tertian, 
and  quartan  type.  In  the  quotidian  type  the  interval  is  about  twenty- 
four  hours,  or  the  paroxysm  recurs  daily,  as  the  name  imports.  In  the 
tertian  type  the  interval  is  about  forty-eight  hours,  or  the  paroxysm 
recurs  on  the  third  day,  reckoning  in  the  days  on  which  two  successive 
paroxysms  take  place.  In  the  quartan  type  the  interval  is  about  seventy- 
two  hours,  or  the  paroxysm  recurs  on  the  fourth  day.  As  a  rule,  the  parox- 
ysms are  uniform  in  each  individual  case  as  regards  the  occurrence  of  the 
cold  stage,  the  duration  of  the  several  stages  respectively,  the  severity  of 
each  etc.;  but  they  present  considerable  diversity  in  different  cases.  Of 
the  three  simple  types,  the  quotidian  and  tertian  type  are  by  far  the  most 
frequent.  Examples  of  the  quartan  type  are  comparatively  rare.  Of 
98,237  cases  of  intermittent  fever  in  the  United  States  army,  only  1757 
were  of  the  quartan  type.1 

1  Vide  Woodward,  Camp  Diseases  of  tbe  United  States  Army. 
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As  regards  the  relative  frequency  of  quotidian  and  tertian  oases,  either 
may  predominate  at  particular  seasons.  In  the  same  locality  the  majority 
of  cases  are,  at  one  season,  of  the  quotidian,  and,  at  another  season,  of  the 
tertian  type.  In  an  aggregate  of  cases  occurring  in  a  series  of  years  the 
quotidian  type  predominates.  Of  98,237  cases  in  th#  United  States  army, 
51,623  cases  were  of  quotidian  and  44,857  cases  of  tertian  type.1  Cases 
have  been  observed  in  which  the  \  aroxysm  has  recurred  on  the  fifth,  sixth, 
seventh,  and  eighth  dajr,  and  hence  there  may  be  a  quintan,  a  sextan,  a 
heptan,  and  an  octan  type  of  intermittent  fever.  Such  cases,  however, 
are  among  the  rarest  of  the  rare  curiosities  of  clinical  experience.  In 
some  cases,  during  the  continuance  of  the  disease,  the  type  changes,  the 
quotidian  succeeding  the  tertian,  or  vice  versa;  such  cases,  however,  are 
extremely  rare. 

Cases  occasionally  are  presented  in  which  one  of  the  simple  types  is 
duplicated ;  that  is,  two  sets  of  paroxysms  of  the  same  type  coexist. 
Thus,  one  compound  type  is  called  a  double  quotidian,  two  paroxysms 
occurring  daily.  Another  compound  type  is  a  double  tertian.  In  a  double 
tertian  a  paroxysm  occurs  daily,  but  the  paroxysms  on  successive  days 
take  place  at  different  hours,  and  may  differ  in  various  ways,  whereas  on 
alternate  days  they  occur  at  the  same  hour,  and  correspond  in  other  re- 
spects. Again,  a  tertian  is  doubled  or  duplicated  when  two  paroxysms 
occur  on  alternate  days.  Another  compound  type  is  a  double  quartan. 
In  this  type  a  paroxysm  occurs  on  two  successive  days,  and  on  the  third 
day  there  is  no  paroxysm.  Finally,  a  triple  quartan  is  a  compound  type 
in  which  a  paroxysm  occurs  on  three  successive  days,  the  paroxysm  on 
each  day  presenting  notable  points  of  difference,  but  each  paroxysm  cor- 
responding with  that  which  recurs  on  the  fourth  day.  These  compound 
types,  except  the  double  tertian,  are  extremely  rare,  and  merely  interest- 
ing as  curiosities  of  clinical  experience.  The  double  tertian  is  not  very 
infrequently  met  with. 

Paroxysms  may  occur  at  any  hour  of  the  day.  They  very  rarely  occur 
during  the  night.  In  a  large  majority  of  the  cases  of  the  quotidian  and 
tertian  type  the  paroxysms  occur  before  noon ;  quartans  are  as  likely  to 
occur  after  as  before  the  middle  of  the  day.  In  infants  the  type  is  almost 
uniformly  quotidian.  As  a  rule,  the  successive  paroxysms  recur  precisely 
or  nearly  at  the  same  hour ;  but  sometimes  there  is  a  variation  from  this 
rule,  and  the  variation  is  in  accordance  with  a  law  when  the  paroxysms 
are  said  to  be  either  anticipating  or  retarding.  They  are  anticipating 
when  each  successive  paroxysm  recurs  earlier,  by  the  same  period,  than 
the  last.  Thus,  they  may  regularly  anticipate  half  an  hour,  an  hour  and 
a  half,  etc.  The  paroxysms  are  retarding  when  each  successive  paroxysm 
is,  in  like  manner,  delayed.  This  variation  in  the  time  of  recurrence  is 
generally  evidence  that  the  disease  is  about  to  end. 

During  the  intermission  there  is  much  difference  in  different  cases  as 
regards  freedom  from  ailments.  In  some  cases  the  patient  complains 
only  of  a  certain  amount  of  debility ;  the  appetite  and  digestion  are  good, 
and  there  is  no  apparent  disorder  of  any  of  the  functions.  In  other  cases 
marked  prostration  follows;  the  appetite  and  digestion  are  more  or  less 
impaired,  and  various  disturbances  exist. 

Enlargement  of  the  spleen  is  an  occasional  complication.  The  enlarge- 
ment is  often  sufficient  for  the  organ  to  be  readily  felt  through  the  ab- 
dominal walls,  constituting  what  is  commonly  known  as  the  "  ague  cake" 
in  districts  where  the  disease  prevails.  The  organ  in  some  cases  becomes 

1  Vide  Woodward,  Camp  Diseases  of  the  United  States  Army. 
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enormously  enlarged.  This  complication  is  not  very  frequent.  It  occurs 
in  some  cases  when  the  disease  lias  been  of  short  duration,  and  it  is  by  no 
means  developed  in  the  majority  of  the  cases  in  which  the  disease  has 
existed  for  a  long  period.  Its  pathological  connection  with  the  disease 
is  not  understood.  It  may  continue  for  a  considerable  period  after  the 
paroxysms  cease. 

Anaemia  is  incident  to  the  disease,  especially  if  it  have  been  of  consider- 
able duration.  The  pallor  of  the  face  in  cases  in  which  the  disease  has 
been  protracted,  or  in  which  frequent  relapses  have  taken  place,  is  often 
associated  with  a  yellowish  or  sallow  tint,  and  with  more  or  less  oedema, 
giving  rise  to  a  characteristic  physiognomy.  These  characters  denote 
what  is  called  the  malarious  cachexia.  General  dropsy  is  an  occasional 
concomitant  or  sequel.  Notable  anasarca,  with  effusion  into  the  serous 
cavities,  is  sometimes  incident  to  the  disease,  and  does  not,  therefore, 
denote  either  a  cardiac  or  renal  affection.  An  herpetic  eruption  about 
the  mouth  is  a  frequent  concomitant. 

The  duration  of  the  disease  is  indefinite.  It  not  infrequently  ends  spon- 
taneously after  a  few  paroxysms,  but  in  many  cases  it  continues  for  weeks 
and  even  months,  if  not  arrested  by  curative  means.  Its  indefiniteness 
of  duration  is  a  striking  point  of  difference  as  contrasted  with  the  con- 
tinued fevers  ;  its  self-limitation  is  not,  as  in  the  latter,  restricted  within 
a  certain  period.  Another  not  less  striking  point  of  difference  relates  to 
the  liability  to  relapses.  Subsequent  attacks  occur  in  the  great  majority 
of  cases.  The  liability  to  relapse  remains  for  many  years.  In  some  cases 
successive  attacks  occur  regularly  after  a  certain  period,  showing  that  in 
these  cases  the  relapses  take  place  in  accordance  with  an  intrinsic  ten- 
dency, that  is,  irrespective  of  external  causes.  The  notion  was  formerly 
entertained  that  the  tendency  to  relapse  was  lessened  if  the  disease  be 
left  to  end  of  its  own  accord,  or  "  wear  itself  out.".  So  far  from  this  being 
true,  I  believe  that  clinical  experience  shows  a  diminished  tendency  to 
relapse  in  proportion  as  the  paroxysms  are  speedily  interrupted  by  thera- 
peutical interference.  After  the  paroxysms  have  ceased  to  recur,  either 
spontaneously  or  from  the  use  of  remedies,  thermometric  observations 
may  show  more  or  less  increase  of  the  heat  of  the  body  at  the  time  when 
the  paroxysm  was  to  be  expected.  So  long  as  these  fluctuations  of  tem- 
perature occur,  the  disease  has  not  completely  disappeared,  and  relapses 
are  liable  to  occur. 

Physicians  in  malarious  districts  become  familiar  with  cases  which  may 
be  called  cases  of  latent  intermittent  fever.  In  these  cases  paroxysms 
are  not  fully  developed,  but  the  patient  complains  of  indefinite  ailments, 
to  which  the  term  bilious  is  frequently  applied.  The  appetite  is  impaired 
or  lost ;  there  may  be  nausea  and  occasional  vomiting,  with  pain  in  the 
head,  indisposition  to  exertion,  etc.  The  tongue  is  frequently  covered 
with  a  thin  and  very  white  coating.  A  close  examination  will  sometimes 
disclose  evidence  of  periodicity  in  an  increase  of  ailments  at  regular 
periods  on  successive  days  or  on  alternate  days,  and  slight  manifestations 
of  the  several  stages  of  a  paroxysm  may  be  observed.  The  thermometer 
in  the  axilla  is  useful,  as  a  means  of  diagnosis,  in  these  cases,  showing  a 
periodical  rise  of  temperature  when  the  surface  of  the  body  may  not  show 
increase  of  heat,  and  the  pulse  is  but  little  accelerated.  In  a  case  under 
observation  at  Bellevue  Hospital,  at  the  time  of  writing,  the  morning 
temperature  in  the  axilla  was  105°  Fahr.,  the  pulse  being  onty  80,  and  nt 
evening  the  temperature  was  100°.  Under  the  free  use  of  quinia,  the 
daily  increase  of  temperature  rapidly  diminished,  and  in  a  short  time 
ceased.  The  prompt  relief  afforded  by  treatment  addressed  to  a  sus- 
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pected  malarious  condition  shows  the  correctness  of  the  suspicion,  and 
this  treatment  may  be  resorted  to  tentatively  in  cases  of  doubt.  The 
affection,  in  these  cases,  is  sometimes  called  dumb  ague.  This  term  is 
also  applied' to  paroxysms  in  which  rigors  are  wanting. 

Intermittent  fever  is  said  to  be  masked  in  certain  cases  in  which  it  is 
associated  with  other  affections.  It  may  exist  in  combination  with  va- 
rious affections — bronchitis,  pneumonitis,  dysentery,  etc.  The  association 
may  render  the  periodical  disease  irregular,  and  interfere  with  the  full 
development  of  the  paroxysms.  In  these  cases,  it  is  not  correct  to  apply 
to  the  associated  affections  the  term  malarial,  meaning  thereby  that  these 
affections  are  due  to  malaria.  They  are  simply  accompanied  by  pheno- 
mena proceeding  from  malarious  disease  existing  in  combination.  In 
malarious  districts  the  influence  of  malaria  is  apt  to  pervade  all  affec- 
tions, and  claims  special  measures  of  treatment.  Of  this  fact  practitioners 
in  these  districts  become  fully  aware.  Paroxysms  of  neuralgia  sometimes 
appear  to  take  the  place  of  the  paroxysms  of  intermittent  fever,  recurring 
with  the  same  regularity  after  intervals  corresponding  to  those  in  the  dif- 
ferent types  of  intermittent  fever,  and  a  cure  is  effected  by  the  remedies 
which  are  efficacious  in  the  latter  disease. 

CAUSATION — The  causation  involves  a  special  morbific  agent,  commonly 
known  as  malaria.  The  existence  of  a  special  cause  is  logically  inferred 
from  the  peculiar  character  of  the  disease,  its  limitation  to  certain  locali- 
ties called  malarious,  and  the  fact  that  it  is  controlled  by  remedies  having 
a  specific  operation.  The  production  of  the  special  cause  was  attributed 
to  vegetable  decomposition  in  marshy  localities,  and  called  marsh  miasm, 
in  1717,  by  Lancisci,  an  Italian  writer.  This  doctrine,  and  the  name, 
have  since  been  very  generally  adopted.  But  that  something  more  than 
ordinary  vegetable  decomposition  is  requisite  for  its  production  is  suffi- 
ciently proved  by  the  disease  being  indigenous  in  certain  localities,  whereas, 
in  certain  districts  and  countries  in  which  vegetable  decomposition  must 
take  place  abundantly,  the  disease  never  occurs.  If  produced  in  connec- 
tion with  vegetable  decomposition,  it  depends  on  incidental  circumstances 
peculiar  to  certain  localities.  Observation  shows  that  it  is  generated 
more  especially  in  marshy  situations,  but  its  production  is  not  confined 
to  such  situations,  and,  hence,  the  name  marsh  miasm  is  open  to  criticism. 
The  following  statements  embody  points  relating  to  our  existing  knowl- 
edge of  malaria,  which  are  of  practical  importance  : — 

"  1.  It  affects,  by  preference,  low  and  moist  localities." 

"  2.  It  is  almost  never  developed  at  a  lower  temperature  than  60° 
Fahr." 

"  3.  Its  evolution  or  active  agency  is  checked  by  a  temperature  of  32°." 

"  4.  It  is  most  abundant  and  most  virulent  as  we  appi'oach  the  equator 
and  the  sea-coast." 

"  5.  It  has  an  affinity  for  dense  foliage,  which  has  the  power  of  accu- 
mulating it  when  lying  in  the  course  of  winds  blowing  from  malarious 
localities." 

"  6.  Forests  or  even  woods  have  the  power  of  obstructing  and  prevent- 
ing its  transmission  under  these  circumstances." 

"  7.  By  atmospheric  currents  it  is  capable  of  being  transported  to  con- 
siderable distances,  probably  as  far  as  five  miles." 

"  8.  It  may  be  developed  in  previously  healthy  places  by  turning  up  of 
the  soil,  as  in  making  excavations  for  the  foundations  of  houses,  tracks 
for  railroads,  and  beds  for  canals." 

"  9.  In  certain  cases  it  seems  to  be  attracted  and  absorbed  by  bodies 
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of  water  lying  in  the  course  of  such  winds  as  waft  it  from  the  miasmatic 
source." 

"  10.  Experience  alone  can  enable  us  to  decide  as  to  the  presence  or 
absence  of  malaria  in  any  given  locality." 

u  11.  In  proportion  as  countries,  previously  malarious,  are  cleared  up 
and  thickly  settled,  periodical  fevers  disappear,  in  many  instances  to  be 
ivpl:uvd  by  typhoid  fever."1 

The  telluric  source  of  malaria  is  proven  by  facts  contained  in  the  fore- 
going statements ;  the  fact  of  its  being  endemic  in  certain  localities  is 
alone  sutlicient  to  establish  this  source.  It  is  generated  only  during  the 
summer  season.  Facts  appear  to  show  that  its  specific  gravity  keeps  it 
near  the  surface  of  the  earth.  Persons  sleeping  in  an  upper  story  may 
escape,  when  those  sleeping  on  a  level  with  the  ground  become  affected. 
It  is  more  abundant  in  the  night-air  than  during  the  day,  and  hence  the 
disease  may  often  be  avoided  by  avoiding  exposure  in  the  evening,  night, 
or  early  in  the  morning.2  The  special  cause  of  this  disease  is  never  repro- 
duced in  the  bodies  of  those  affected  ;  that  is,  the  causation  never  involves 
the  existence  of  a  virus  or  an  infectious  miasm.  Facts  abundantly  prove 
that  the  disease  is  in  no  sense  communicable  from  one  person  to  another. 

A  remarkable  paper  on  the  cause  of  intermittent  and  remittent  fevers 
appeared,  in  1866,  from  the  pen  of  Dr.  J.  H.  Salisbury,  Professor  of 
Physiology,  Histology,  and  Pathology  in  the  Charity  Hospital  Medical 
College  of  Cleveland,  Ohio.3  In  this  paper  Prof.  Salisbury  claims  to  have 
ascertained  that  these  fevers  are  caused  by  the  introduction  into  the  sys- 
tem of  cells  or  spores  emanating  from  certain  species  of  algoid  plants, 
called  Palmellae,  which  belong  to  the  lowest  known  vegetable  organisms. 
To  these  species  of  plants  he  applies  the  generic  name  Gemiasma,  signi- 
fying earth  miasm,  and  he  also  calls  them  ague-plants.  Prof.  Salisbury 
claims  that  this  discovery  is  based  on  the  following  facts  :  A  microscopi- 
cal examination  of  the  salivary  secretions  and  mucous  expectoration,  in 
the  morning,  of  persons  living  in  a  malarious  region,  showed  cells  of  an 
algoid  type,  resembling  strongly  those  of  the  palmella?,  to  be  the  only  con- 
stant bodies  present ;  and  these  bodies  were  invariably  absent  whenever 
the  mucous  secretions  were  examined  from  persons  residing  above  the 
summit  plane  of  ague.  These  palmelloid  cells  were  obtained  by  suspend- 
ing plates  of  glass,  near  broken  ground,  over  night,  in  places  whence  ma- 
larious emanations  were  know  to  arise.  The  so-called  ague-plants  were 
invariably  found  in  numerous  localities  in  which  intermittent  fever  pre- 
vailed, and  in  no  instance  were  they  found  where  this  disease  did  not  occur. 
Cakes  of  surface  soil  from  a  malarious  locality,  which  were  covered  with 
the  palmellae,  were  carried  to  a  high,  hilly  district,  situated  five  miles  from 
any  malarious  locality,  where  a  case  of  ague  had  never  been  known  to 
occur.  These  cakes  were  exposed  on  the  sill  of  an  open  second  story 
window  opening  into  the  sleeping  apartment  of  two  young  men.  A  plate 
of  glass  suspended  over  them  during  the  night  was  found  to  be  covered 
with  palmelloid  spores  and  cells.  Both  the  .young  men  had  intermittent 
fever,  one  on  the  twelfth  and  the  other  on  the  fourteenth  day,  no  other 

1  Report  on  the  Nature  and  Treatment  of  Miasmatic  Fevers,  by  John  T.  Met- 
calfc.  M.I).,  published  by  the  United  States  Sanitary  Commission,  1802. 

1  For  an  elaborate  exposition  of  facts  pertaining  to  malaria,  the  reader  is  referred 
to  the  able  and  learned -work  by  La  Roche,  entitled,  "Pneumonia;  its  Supposed 
Connection  with  Autumnal  Fevers  :  including  an  Inquiry  into  the  Existence  and 
Morbid  Agency  of  Malaria."  Philadelphia,  1S.VI. 

J  American  Journal  of  Medical  Sciences,  Jan.  1866. 


924  INTERMITTENT    FEVER. 

members  of  the  family  becoming  affected.  The  ague-plants  were  found  in 
the  urine  of  persons  affected  with  intermittent  fever. 

The  cryptogamic  theory  is  consistent  with  well  known  facts  relating  to 
the  causation,  namely,  the  production  of  the  disease  in  the  summer  sea- 
son ;  its  prevalence  in  marshy  situations ;  the  absence  of  the  cause  when 
parts  known  to  be  malarious  are  submerged,  and,  on  the  other  hand,  the 
abundance  of  the  cause  in  these  parts  in  a  dry  season  ;  the  fact  that  cer- 
tain countries  and  sections  are  never  malarious,  etc.  During  the  six  years 
which  have  elapsed,  however,  since  the  appearance  of  Prof.  Salisbury's 
paper,  his  data  have  not  been  confirmed  by  the  observations  of  others, 
and  the  validity  of  the  discovery  is  not,  as  yet  (1872),  generally  recognized. 

The  period  of  incubation  is  indefinite ;  it  may  be  a  few  days  only,  or  a 
few  weeks,  but  it  is  not  infrequently  many  months,  and  probably  years 
may  elapse  after  the  reception  of  the  malaria  before  its  morbid  effects  are 
manifested.  The  latter  is  one  of  the  most  wonderful  of  the  striking  facts 
pertaining  to  this  disease.  Auxiliary  causes  appear  to  be  often  necessary 
to  give  efficiency  to  the  special  cause.  An  attack  is  apt  to  occur  after 
exposure  to  cold,  over-exertion,  excesses  in  eating  or  drinking,  etc.  The 
activity  of  the  special  cause  is  also  often  awakened  by  the  occurrence  of 
some  other  affection.  The  disease  occurs  especially  in  the  spring  and 
autumn,  probably  in  consequence  of  the  action  of  auxiliary  causes  in  these 
seasons.  The  vernal  intermittents  are  in  general  milder  than  the  autumnal. 

The  disease  shows  no  preference  for  either  sex,  and  it  affects  all  ages. 

DIAGNOSIS. — Tn  well-marked  cases  the  diagnosis  offers  no  difficulty. 
The  type  is  to  be  determined  only  by  the  duration  of  the  intervals  and  a 
comparison  of  the  paroxysms.  Latent  and  masked  intermittents  are  not 
so  easily  recognized,  and  in  arriving  at  a  positive  diagnosis  the  effect  of 
treatment  is  sometimes  to  be  considered.  Febrile  paroxysms  resembling 
those  of  intermittent  fever  are  sometimes  observed  in  connection  with 
pulmonary  tuberculosis ;  they  may  present  the  three  stages  well  marked, 
and  recur  at  regular  intervals.  They  oftener  occur  in  the  afternoon  than 
in  the  forenoon,  whereas  the  reverse  obtains  in  intermittent  fever.  The 
coexistence  of  tuberculous  disease  is  to  be  taken  into  account  in  making 
this  differential  diagnosis,  also  the  known  exposure  to  malaria  or  other- 
wise. The  treatment  appropriate  to  intermittent  fever  will  sometimes 
arrest  the  paroxysms  connected  with  tuberculosis.  Chills  connected  with 
suppuration  in  some  of  the  internal  organs  may  suggest,  as  probable,  the 
action  of  malaria  in  malarious  districts.  The  irregularity  of  their  occur- 
rence, the  inefficacy  of  treatment  specially  directed  to  a  malarious  affec- 
,  tion,  and  the  discovery  of  the  local  affection  will  in  time  clear  up  the 
diagnosis.  Happily  the  remedies  indicated  in  malarious  diseases  are 
rarely  hurtful  in  the  cases  in  which  intermittent  fever  is  incorrectly  sup- 
posed to  exist.  Operations  on  the  urinary  passages,  such  as  catheterism 
and  lithotrity,  are  apt  to  produce  paroxysms  resembling  those  of  inter- 
mittent fever.  If  the  observations  of  Prof.  Salisbury  be  accepted  as  accu- 
rate, the  presence  of  the  so-called  ague  plant  in  the  urine  is  a  diagnostic 
evidence  of  the  disease. 

PROGNOSIS. — Ordinary  or  simple  intermittent  fever,  as  regards  imme- 
diate danger,  is  not  a  grave  affection.  Whenever  the  disease  involves 
immediate  danger,  it  is  to  be  considered  as  pernicious,  and  not  therefore 
belonging  under  the  head  of  ordinary  or  simple  intermittent  fever.  An 
important  fact  is,  an  intermittent  fever  at  first  devoid  of  immediate  dan- 
ger may  become  pernicious.  An  ordinary  or  simple  intermittent  may 
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prove  remotely  serious,  if  it  continue  longer  recur  frequently,  by  inducing 
:m;rmi:i,  <;viieral  dropsy,  or  the  malarious  cachexia.  The  remote  effects 
of  the  disease,  however,  are  very  rarely  in  themselves  fatal ;  death  may 
result  from  the  association  of  intermittent  fever  with  other  affections.  It 
has  been  supposed  that  this  disease  exerts  a  protective  influence  against 
the  development  of  pulmonary  tuberculosis ;  so  far  from  this  being  true, 
then-  is  reason  to  believe  that  it  promotes  the  development  of  the  affec- 
tion just  mimed  in  those  predisposed  to  it.  It  is  not  a  small  calamity  to 
contract  intermittent  fever  on  account  of  the  liability  to  relapse,  and  to 
recurrence  of  the  disease  in  connection  with  other  affections. 

TREATMENT. — For  the  cure  of  intermittent  fever,  medicine  possesses 
specifics,  if  any  remedies  are  entitled  to  this  appellation.  This  statement 
applies  especially  to  the  salts  of  quinia,  of  which  the  sulphate  is  the  one 
almost  universally  used.  The  sulphate  of  quinia  will  promptly  interrupt 
the  recurrence  of  the  paroxysms  of  intermittent  fever  in  the  vast  majority 
of  cases.  It  is  always  desirable  to  arrest  the  disease  as  speedily  as  pos- 
sible. Its  morbid  effects  are  less  in  proportion  as  it  is  quickly  arrested, 
and  the  liability  to  relapses  is  diminished.  There  is  no  need  of  prepara- 
tory treatment.  This  position  was  taken  by  the  author  in  an  article  pub- 
lished more  than  30  years  ago.1  An  experience  embracing  many  hundred 
cases  in  different  climates,  since  the  date  of  that  publication,  has  abund- 
antly confirmed  the  correctness  of  this  position.  Aside  from  the  delay  in 
arresting  the  disease,  the  measures  heretofore  employed  to  prepare  the 
system  for  the  sulphate  of  quinia  or  other  special  remedies  were  injurious. 
These  measures  were,  mercurial  cathartics,  emetics,  and  sometimes  bleed- 
ing. They  are  not  indicated  in  the  treatment  of  intermittent  fever.  A 
consideration  of  no  small  importance,  as  enforcing  an  immediate  employ- 
ment of  the  abortive  treatment,  is  the  possibility  of  an  intermittent  lever, 
at  first  simple  or  ordinary,  becoming,  after  several  paroxysms,  pernicious. 

With  respect  to  the  time  of  giving  the  anti-periodic  remedy,  my  expe- 
rience 1ms  led  me  to  the  conclusion  at  which  Bretonneau,  Graves,  Briquet, 
Trousseau,  Murchison,  and  others  have  arrived,  viz.,  that  it  proves  most 
effective  when  given  as  near  as  possible  to  the  paroxysm  which  has  passed. 
It  is  probable  that  if  it  be  given  in  the  sweating  stage, the  chances  of  pre- 
venting the  next  paroxysm  are  greater  than  if  the  administration  be  de- 
layed until  after  this  stage.  As  regards  doses,  the  most  effective  plan  is 
to  give  the  remedy  so  as  to  produce  evidence  of  cinchonism  as  speedily 
as  possible.  This  object  may  be  accomplished  "by  giving  at  a  single  dose 
the  quantity  supposed  to  be  required.  This  quantity  for  an  adult  is  from 
ten  to  twenty  grains.  A  dose  of  from  ten  to  twenty  grains  is  generally 
tolerated  by  the  stomach  as  well  as  smaller  doses.  An  objection,  how- 
ever, to  this  method  is,  the  quantity  estimated  as  sufficient  may  not  be 
large  enough,  or  it  may  be  larger  than  is  required.  A  preferable  method, 
therefore,  is  to  give  the  remedy  in  smaller,  but  not  in  small  doses,  which 
are  to  be  repeated  at  intervals  of  two  or  three  hours  until  cinchonism  is 
produced.  The  latter  is  indicated  by  tinnitus  aurium,  and  this  effect  is, 
in  general,  evidence  that  a  sufficient  quantity  has  been  administered. 
For  an  adult,  five  grains  may  be  given  at  a  dose,  and  repeated  once, 
twice,  or  thrice,  if  necessary  for  the  effect  just  stated.  By  this  method 
of  treatment,  in  a  case  of  quotidian  type,  the  chances  that  another  par- 
oxysm will  or  will  not  occur  are  about  even.  In  a  case  of  tertian  type 

1  Vide  American  Journal  of  the  Medical  Sciences,  October,  1841. 
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the  chances  that  another  will  not  occur  preponderate.  If  another  par- 
oxysm occur,  the  same  method  of  treatment  is  to  be  repeated. 

As  regards  the  form  in  which  the  sulphate  of  quinia  may  be  adminis- 
tered, it  is  most  effective  when  given  in  solution,  its  solvency  being  secured 
by  the  addition  of  a  minim  of  the  aromatic  sulphuric  acid  for  each  grain 
of  the  salt.  It  may  be  given,  however,  in  powder  or  in  pills  ;  if  the  latter 
be  preferred,  they  should  be  recently  prepared.  If,  owing  to  the  irrita- 
bility of  the  stomach,  the  remedy  be  not  retained  when  given  by  the 
mouth,  it  may  be  given  per  enema.  It  is  readily  absorbed  from  tue^in- 
testine ;  and  the  opinion  has  been  held  by  some  that  it  acts  more  effi- 
ciently when  thus  given.  According  to  most  observers,  however,  the 
quantity  when  given  by  the  rectum  should  be  larger  than  when  given  by 
the  mouth. 

The  plan  of  treatment  just  described  is  almost  invariably  successful. 
If  it  fail,  there  is  always  reason  to  suspect  that  the  preparation  of  quinia 
employed  is  spurious  or  adulterated.  A  difficulty,  in  some  cases,  relates 
to  an  intolerance  of  the  remedy.  Some  persons  are  affected  very  unplea- 
santly by  even  small  doses  of  the  sulphate  of  quinia.  This  intolerance  is 
not  infrequently  imaginary,  but  it  is  sometimes  real.  In  such  cases  small 
doses  must  be  given,  or  some  one  of  the  remedies  to  be  presently  men- 
tioned substituted.  As  a  rule,  small  doses  are  curative  in  the  cases  in 
which  the  remedy  is  tolerated  only  in  small  doses.  On  the  other  hand, 
some  persons  are  affected  by  the  remedy  only  when  full  or  even  large 
doses  are  given ;  and,  as  a  rule,  such  persons  require  larger  doses  than 
others.  Cinchonism  is  the  test  of  the  requisite  quantity  having  been 
given,  but  this  need  not  be  produced  except  in  a  slight  degree.  The  co- 
existence of  any  affection  does  not  contra-indicate  the  plan  of  treatment 
which  has  been  described.  In  all  cases  in  which  intermittent  fever  is  com- 
plicated with  other  affections,  the  primary  object  of  treatment  is  to  in- 
terrupt the  paroxysm  as  speedily  as  possible.  In  children  and  infants 
the  doses  of  the  sulphate  of  quinia  are  to  be  less  than  in  adults  in  pro- 
portion to  the  age.  In  young  children,  owing  to  the  difficulty  of  admin- 
istration by  the  mouth,  the  remedy  may  be  given  per  enema.  It  may 
also  be  employed  effectively  by  inunction,  an  ointment  containing  it  being 
rubbed  into  the  axilla,  groins,  and  over  the  abdomen. 

The  hypodermic  injection  of  a  solution  of  quinia  may  be  resorted  to  in 
cases  of  ordinary  intermittents,  when  the  remedy  is  not  retained  either 
by  the  stomach  or  rectum.  This  mode  of  administration,  moreover,  has 
the  advantage  of  economy  as  regards  the  quantity  of  the  remedy  required, 
late  experimental  observation  appearing  to  show  that  the  effect  is  three 
or  four  times  greater  when  thus  administered  than  when  taken  into  the 
stomach.  The  effect  is  also  more  quickly  induced.  It  is,  however,  in 
cases  of  pernicious  intermittent  and  remittent  fever  that  the  hypodermic 
injection  of  a  solution  of  quinia  promises  to  prove  of  special  value,  by 
reason  of  the  certainty  and  promptness  with  which  cinchonism  may  be 
induced  by  this  mode  of  administration. 

After  the  paroxysms  are  interrupted,  the  remedy  should  be  continued 
in  small  doses,  from  two  to  four  grains  daily,  for  a  considerable  period. 
It  is  desirable  to  continue  it  for  several  weeks.  If  anaemia  exist,  a  cha- 
lybeate should  be  conjoined.  The  citrate  of  iron  and  quinia  is  an  eligible 
preparation.  Relapses  are  prevented  by  this  after-treatment.  The  diet 
should  be  nutritious,  and  a  little  wine  with  meals  is  advisable.  Cathartics 
are  to  be  avoided  ;  given  before  the  interruption  of  the  paroxysms,  they 
conflict  with  that  object.  If  there  be  constipation,  it  should  be  remedied 
by  mild  laxatives  or  enemas. 
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Preparations  of  cinchona  other  than  the  sulphate  of  quinia  are  more  or 
less  effective  in  arresting  intermittent  fever.  The  sulphate  of  cinchona 
appears  to  possess  an  anti-periodic  power  scarcely  less  than  that  of  the 
sul[)h:ite  of  quinia.  Of  100  cases  treated  with  this  salt  by  Dr.  A.  Paul 
Turner,  about  a  scruple  being  generally  given  in  the  intermission,  the 
p.iroxysms  were  at  once  interrupted  in  79  per  cent.,  and  in  only  two  cases 
did  more  than  two  paroxysms  occur  after  the  treatment  was  commenced. 
Dr.  Turner  is  of  the  opinion  that  gastric  disturbance  and  unpleasant 
cephalic  symptoms  are  less  likely  to  be  produced  by  cinchona  than  by 
quinia.1  Amorphous  quinia,  called  quinioidia,  chinioidine,  or  the  pre- 
cipitated extract  of  bark,  is  also  reliable  in  doses  of  double  the  size  of 
the  sulphate  of  quinia.  Crude  or  impure  quinia  may  be  used  effectively 
in  the  same  doses  as  the  sulphate  of  quinia,  and  having,  comparatively, 
but  little  bitterness,  is  sometimes  to  be  preferred  for  administration  to 
children. 

There  are  several  succedanea  of  the  preparations  of  cinchona,  which  are 
capable  of  arresting  the  disease.  Salicin  appears  to  be  successful  in  a 
certain  proportion  of  cases.  From  30  to  40  grains  are  to  be  given  in  an 
intermission.  The  sulphate  of  bebeerine,  an  alkaloid  of  the  bark  of  a 
tree  in  Guiana  called  bcbeeru,  is  said  to  be  frequently  successful,  and  it 
has  been  claimed  in  behalf  of  this  remedy  that  it  does  not  produce  the 
unpleasant  effects  which  are  sometimes  caused  by  the  preparations  of 
cinchona.  From  15  to  30  grains  are  to  be  given  in  the  apyrexial  period. 
The  ferrocyanide  of  iron  or  Prussian  blue  I  have  found  an  efficient  anti- 
periodic  in  doses  of  from  one  to  two  drachms.  Patients  take  it  with  reluc- 
tance, its  appearance  suggesting  the  idea  of  poison.  Strychnia  and  mix 
vomica  often  succeed.  Chloride  of  sodium,  given  to  the  extent  of  from 
eight  to  ten  drachms  in  the  ap}^rexia,  effects  a  cure  in  a  certain  proportion 
of  cases.'1  Pipcrine  sometimes  proves  curative.  Many  practitioners  give 
this  remedy  in  combination  with  the  preparations  of  cinchona.  Arsenic 
is,  probably,  next  to  the  preparations  of  cinchona,  the  most  reliable. 
Fowler's  arsenical  solution  is  the  form  generally  employed,  given  in  doses 
of  ten  or  twelve  drops  three  times  daily  to  an  adult.  The  hydrochlorate 
of  ammonia,  in  doses  of  a  drachm  in  the  intermission,  appears  to  exert  an 
anti-periodic  power.  Nitric  acid  in  doses  of  from  5  to  8  drops  continued 
during  the  intermission  and  paroxysm,  once  in  six  hours,  has  been  found 
to  be  efficacious  by  Dr.  E.  S.  Bailey,  of  Indiana.  Dr.  W.  A.  Hammond 
has  reported  the  result  of  this  remedy  in  32  cases,  the  dose  being  10  drops 
three  times  daily.  In  all  these  cases  the  disease  was  arrested  within  three 
days.3  The  iodide  of  potassium  has  proved  successful,  in  some  cases, 
when  the  disease  has  resisted  quinia.*  This  list  might  be  extended.  It 
is  to  be  borne  in  mind,  in  judging  of  the  effect  of  remedies  in  this  disease, 
that  it  tends  intrinsically  to  end  after  a  few  paroxysms  in  a  certain  pro- 
portion of  cases.  All  the  known  remedies  which  may  be  employed  as 
succedanea  of  the  preparations  of  cinchona  are  inferior  to  the  latter. 
None  are  to  be  preferred  except  in  some  cases  in  which,  from  an  idiosyn- 
cracy,  the  preparations  of  cinchona  are  not  tolerated.  They  may  some- 
times come  in  play  where  the  preparations  of  cinchona  cannot  be  procured, 
and  they  have  the  advantage  of  being  less  costly  than  the  latter. 

1  American  Journ.  of  Mod.  Seiners,  April.  IRfit. 

2  ViiU  crises  report'd  by  Prof.  Joseph  C.  Hutchison,  M.D.,  Now  York  Journal 
of  Medicine.  March.  l^M. 

3  Vide,  Maryland  and  Vinrinin  Men!.  Journal,  February.  1Sf>1.    For  the  experience 
of  Dr.  George  Mendenhnll.  rit!,*.  Western  Lancet,  August,  1854. 

4  Vide  Archives  cle  Mcdcciue,  Aout,  1809. 
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Prof.  Polli,  of  Milan,  has  reported  cases  in  which  the  sulphites  have 
proved  curative.  It  is  not  claimed  that  they  arrest  the  disease  like  quinia, 
but  that  the  severity  of  the  paroxysms  is  progressively  diminished  and  the 
disease  ends  in  a  short  time.  He  recommends  the  sulphite  of  magnesia  as 
the  most  efficacious,  which  may  be  taken  to  the  extent  of  an  ounce  or  an 
ounce  and  a  half  in  the  twenty-four  hours,  in  divided  doses.  Several 
American  physicians  of  large  experience  in  malarious  situations  have 
reported  highly  successful  results  from  the  employment  of  the  sulphite 
and  hyposulphite  of  soda.1  In  order  to  test  fairly  the  efficacy  of  these 
remedies,  I  employed  them  faithfully,  in  18G8,  in  twenty  successive  cases 
in  Bellevue  Hospital,  an  ounce  of  the  sulphite  of  magnesia  being  given 
daily.  A  report  of  these  cases  was  made,  at  my  request,  by  Dr.  D.  C. 
Chandler,  then  one  of  the  house  physicians  of  the  hospital.2  Of  the  20 
cases,  in  only  2  did  the  paroxysm  cease  under  the  use  of  the  remedy.  In 
4  cases  there  was  improvement  while  the  remedy  was  continued.  In  14 
cases  there  was  neither  an  arrest  of  the  paroxysm  nor  any  improvement. 

So  far,  only  the  curative  measures  of  treatment  have  been  considered. 
Palliative  measures  are  indicated  during  the  paroxysms.  A  full  opiate  at 
the  beginning  of  the  cold  stage  often  appears  to  shorten  and  modify  the 
severity  of  the  paroxysm.  It  sometimes,  indeed,  acts  as  an  abortive  meas- 
ure, and  may  even  effect  a  cure  of  the  disease.  I  have  known  a  sinapism 
applied  over  the  whole  length  of  the  spine,  at  the  commencement  of  the 
cold  stage,  arrest  the  paroxysm  and  effect  a  cure.  This  result  has  been 
obtained  by  dry  cups  applied  to  the  spine,  and  by  friction  with  the  spirits 
of  turpentine.  The  method  of  Mclntosh,  viz.,  bleeding  in  the  cold  stage, 
was  sometimes  effectual,  but,  for  obvious  reasons,  it  is  not  to  be  recom- 
mended. A  paroxysm  appears  to  be  sometimes  warded  off  by  taking  to 
the  bed  before  the  hour  when  it  is  expected,  and  keeping  up  warmth  of 
the  body  by  bottles  of  hot  water  or  other  means.  External  warmth  is 
useful  in  the  cold  stage,  and  stimulants  may  be  given  internally,  if  tole- 
rated by  the  stomach. 

The  internal  use  of  chloroform  has  been  highly  recommended  by  Dr.  A. 
P.  Merrill,  formerly  Professor  of  Medicine  in  the  Medical  College  of  Mem- 
phis, Tenn.,  now  a  practitioner  in  New  York.  Given  in  drachm  doses 
(either  alone,  followed  immediately  with  cold  water,  or  suspended  in  muci- 
lage), at  the  commencement  of  the  paroxysm,  it  has  been  found  to  arrest 
the  chill  and  induce  a  refreshing  sleep,  from  which  the  patient  awakens 
without  prostration.  The  duration  and  severity  of  the  paroxysm  appear 
to  be  lessened  by  this  treatment.  Dr.  McClellan,  Asst.  Surg.  U.  S.  Army, 
has  reported  several  cases  illustrative  of  the  happy  effect  of  this  remedy.3 
Dr.  Henry  Hartshorne,  and  Dr.  D.  Scott,  of  Iowa,  have  borne  testimony 
to  the  value  of  this  remedy  as  a  prompt  and  safe  hypnotic  given  in  the 
doses  recommended  by  Drs.  Merrill  and  McClellan.4  These  doses  may  be 
repeated  at  shoi't  intervals  if  necessary. 

During  the  hot  stage,  relief  is  procured  by  sponging  the  body  with 
cold  or  tepid  water.  Pieces  of  ice,  ice-water,  or  carbonated  water  may  be 
taken  freely.  During  the  sweating  stage,  comfort  is  promoted  by  wiping 
the  body  with  warm  flannel,  and  changing  the  linen  and  bedclothes,  tak- 
ing proper  care  to  avoid  exposure  to  cold. 

Anaemia  and  general  dropsy,  occurring  as  sequels,  claim  tonic  remedies, 

1   Vide  Am.  Jour,  of  Med.  Sciences,  April,  1867,  and  January,  18G8. 

8  Vide  N.  Y.  Med.  Record,  1869. 

»  American  Journal  of  Medical  Sciences,  July,  1866. 

«  Ibid.,  January,  1854,  and  April,  1868. 
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into  which  the  preparations  of  cinchona  and  iron  should  enter,  with  nutri- 
tious dint  and  other  hygienic  measures  calculated  to  restore  the  strength 
and  invigorate  the  body.  Enlargement  of  the  spleen  is  to  be  treated  with 
the  sulphate  of  quiuia  or  other  preparations  of  cinchona,  and  a  belladonna 
plaster  or  anodyne  embrocations  applied  over  the  enlarged  organ.  If 
these  measures  fail,  the  iodide  of  potassium  may  be  tried.  Dr.  Maclean 
states  that  the  ointment  of  the  biniodide  of  mercury  has,  of  late,  in  India, 
IHVII  found  to  be  highly  efficacious  in  the  treatment  of  enlargement  of  the 
spleen  following  intermittent  fever.  The  ointment  is  to  be  applied  over 
the  enlarged  organ,  by  means  of  a  smooth  spatula,  and  the  surface  is  then 
to  be  exposed  to  the  heat  of  the  fire  as  long  as  the  smarting  thereby  occa- 
sioned can  be  borne.  Dr.  Maclean  states  that  in  some  cases  where  the 
spleen  has  extended  down  into  the  pelvis,  it  has  been  reduced  almost  to 
its  normal  size  by  several  applications  of  the  ointment ;  and  he  has  not 
observed  any  unpleasant  constitutional  action  in  any  case.1 

The  preparations  of  cinchona,  and  other  anti-periodic  remedies,  are  effi- 
cacious as  prophylactics.  Taken  in  small  doses  daily  by  persons  exposed 
to  malaria,  they  ward  off  attacks  of  intermittent  fever,  and  they  prevent 
relapses.2  There  is  no  foundation  for  the  popular  notion  that  the  pro- 
longed use  of  the  sulphate  of  quinia,  in  small  or  moderate  doses,  is  preju- 
dicial to  health.  I  have  known  an  instance  in  which  two  or  three  grains 
had  been  taken  daily  for  20  years,  the  person  having  found  by  experience 
that  by  this  means  he  was  exempt  from  relapses  of  intermittent  fever. 
Certain  means  of  prophylaxis  have  been  already  stated  in  treating  of  the 
causation. 

Pernicious  Intermittent  Fever. 

Simple  or  ordinary  intermittent  fever,  as  regards  immediate  danger,  is 
not  a  grave  disease.  But  the  disease  is  sometimes  presented  in  forms 
attended  with  more  or  less  immediate  danger,  and  it  may  prove  fatal  within 
a  few  days  or  hours.  These  forms  of  the  disease  are  to  be  considered 
apart  from  simple  or  ordinary  intermittent  fever,  and,  collectively,  they 
constitute  a  variety  of  the  disease  called  pernicious,  malignant,  and  con- 
gestive. Of  these  names  I  adopt  the  first,  because  it  is  the  one  most  com- 
monly adopted  by  writers.  The  term  congestive,  although  commonly  used 
in  the  southern  and  western  portions  of  this  country,  is  objectionable',  as 
implying  that  the  primary  or  essential  pathological  state  is  congestion,  a 
doctrine  which  is  probably  incorrect. 

Pernicious  intermittent  fever  occurs  in  isolated  cases  wherever  the  sim- 
ple or  ordinary  variety  of  the  disease  prevails ;  happily,  such  cases  are 
extremely  rare.  But  it  prevails  at  certain  epochs  in  malarious  regions. 
Of  the  cases  of  intermittent  fever  which  occur  at  these  epochs,  the  propor- 
tion in  which  the  disease  is  pernicious  is  more  or  less  large.  In  some  sea- 
sons the  fatality  from  the  disease  is  very  great,  and  it  constitutes  one  of 
the  most  formidable  of  the  maladies  which  the  physician  has  to  encounter. 
The  pernicious  variety  of  the  disease  prevails  at  particular  seasons  in  all 
malarious  regions.  In  this  country  it  has  chiefly  prevailed  in  the  Southern 
and  Western  States.  Drake  states  that,  of  the  interior  valley  of  North 
America,  the  regions  in  which  it  has  most  frequently  prevailed  are,  "  the 

1  System  of  Medicine.     Edited  by  Reynolds. 

!  For  facts  establishing  the  correctness  of  this  statement,  see  paper  on  "Quinine 
as  a  Prophylactic  airainst  Malarious  Diseases. "  by  Prof.  W.  II.  Van  Burcn,  M.D.f 
in  "Military  Medical  and  Surgical  Essays,'"  prepared  for  the  United  States  Sani- 
tary Commission.     Philadelphia,  J.  B.  Lippiucott  &  Co.,  18G4. 
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level  portions  of  Alabama,  Mississippi,  and  Louisiana,  the  southern  shore 
of  Lake  Michigan,  from  Chicago  around  to  St.  Joseph  River,  and  of  Lake 
St.  Clair  and  Lake  Erie,  from  Lake  Huron  to  Lake  Ontario,  near  the 
estuaries  of  the  creeks  and  rivers."1  In  view  of  the  great  danger  attend- 
ant on  pernicious  intermittent  fever,  and  of  the  fact  that  the  success  of 
prompt  and  efficient  treatment  is  perhaps  more  conspicuous  in  this  than 
in  any  other  malady  involving  an  equal  amount  of  danger,  the  disease  is 
one  of  great  importance.  It  will,  however,  suffice  to  notice  the  symp- 
tomatic features  by  which  it  is  distinguished  from  simple  or  ordinary  in- 
termittent fever,  together  with  the  therapeutical  indications. 

Different  observers  agree  that  in  many,  if  not  in  most  cases,  a  perni- 
cious paroxysm  is  preceded  by  one  or  more  paroxysms  not  characterized 
by  any  symptoms  denoting  gravity  of  disease  ;  hence  the  vast  importance, 
especially  whenever  cases  of  the  pernicious  variety  are  known  to  have 
occurred,  of  resorting  in  every  case  at  once  to  prompt  and  efficient  mea- 
sures to  interrupt  the  paroxysms.  But,  in  a  certain  proportion  of  cases, 
the  pernicious  character  of  the  disease  is  manifested  in  the  first  parox- 
ysm, and  death  may  take  place  in  that  paroxysm.  Drake  states  that  the 
pernicious  character  is  sometimes  foreshadowed  by  some  slight  anomaly 
in  the  first  paroxysms,  such  as,  "  a  partial  numbness  or  coldness  of  the 
great  toes,  instead  of  a  regular  chill,  or  a  disposition  to  sleep  at  the  access 
of  the  paroxysm."  According  to  this  author,  in  the  cases  in  which  the 
pernicious  character  is  gradually  developed,  the  cold  stage  in  the  early 
paroxysms  is  not  strongly  marked,  the  hot  stage  is  imperfectly  developed, 
and  in  the  intermissions  the  patient  may  be  pursuing  his  usual  avoca- 
tions. Both  patient  and  physician  are  apt  to  be  thrown  off  their  guard 
by  the  mildness  of  the  paroxysms  preceding  the  one  which  is  pernicious. 

The  symptomatic  features  of  pernicious  paroxysms  vary  much  in  differ- 
ent cases,  and  from  these  diversities  writers  have  considered  this  variety 
of  the  disease  as  embracing  several  forms.  More  or  less  complete  coma  char- 
acterizes some  cases  ;  these  cases  are  distinguished  as  comatose,  soporose, 
or  apoplectic  intermittents.  In  a  fatal  case  at  Bellevue  Hospital,  of  the 
comatose  variety,  the  cortical  portion  of  the  brain  was  found  to  be  deeply 
bronzed,  together  with  the  liver  and  other  organs.  Frerichs  and  Nie- 
meyer,  however,  have  observed  cases  in  which  cerebral  symptoms  were 
prominent,  and,  after  death,  the  capillaries  of  the  brain  were  not  found  to 
denote  rnelansemia.  Other  cases  are  characterized  by  delirium  preceding 
coma.  The  delirium  is  sometimes  active,  the  patients  requiring  to  be 
restrained.  Two  examples  have  fallen  under  my  observation.  Epilepti- 
form  convulsions  occur  in  some  cases.  A  form  called  algid  is  character- 
ized by  notable  reduction  of  temperature,  the  extremities  becoming  cold 
as  marble,  or  the  coldness  being  like  that  of  a  cadaver.  Profuse  sweating 
characterizes  some  cases.  Vomiting  and  purging  are,  not  infrequently, 
prominent  symptoms,  leading  to  a  state  of  collapse  like  that  in  cases  of 
epidemic  cholera.  The  secretion  of  urine  is  sometimes  suppressed,  and 
albuminuria  is  not  infrequent.  Of  51  cases  observed  by  Frerichs,  albu- 
minuria  existed  in  20,  and  suppression  in  5.  Hemorrhage  from  the 
stomach,  bowels,  and  kidneys  is  a  feature  of  some  cases.  Notable  em- 
barrassment of  respiration  and  great  restlessness  are  sometimes  marked 
features.  The  regular  succession  of  the  different  stages  is  often  wanting 
in  pernicious  paroxysms.  The  pulse  is  small,  feeble,  irregular.  The 
development  of  well-marked  febrile  movement,  with  a  full,  regular  pulse 

%  '  On  the  Principal  Diseases  of  the  Interior  Valley  of  North  America,  second 
series.  1854. 
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and  heat  of  skin,  is  evidence  that  the  patient  will  struggle  through  the 
paroxysm.  The  clanger  to  be  apprehended  from  another  paroxysm  is 
proportionate  to  the  severity  of  that  from  which  the  patient  emerges  with 
safety  ;  if  the  latter  have  involved  very  great  risk,  the  next  will  be  likely 
to  prove  fatal.  The  prostration  in  the  intermission  is  in  proportion  to 
the  severity  of  the  paroxysm. 

Of  the  pathology  of  pernicious  as  compared  with  simple  or  ordinary 
intermittent  fever,  all  that  can  be  said  with  our  present  knowledge  is,  the 
essential  morbid  condition  existing  in  the  latter  variety  in  a  degree  not 
involving  immediate  danger  exists  in  the  former  variety  in  such  intensity 
as  to  prove  highly  dangerous.  Intermittent  fever  is  not  the  only  affection 
which,  without  any  essential  change  in  the  nature  of  the  disease,  is  in 
some  cases  extremely  mild  and  in  other  cases  extremely  formidable. 
Scarlet  fever  may  be  cited  as  another  striking  example.  The  difference, 
as  regards  symptomatic  phenomena  and  gravity,  between  pernicious  and 
simple  or  ordinary  intermittent  fever  is  not  explained  by  lesions  found 
after  death. 

Pernicious  intermittent  fever  is  often  preventable,  and  many  lives  are 
saved  by  timelj',  eflicient  treatment.  It  is  doubtless  prevented  by  promptly 
interrupting  paroxysms  before  they  assume  a  pernicious  character.  In 
seasons  when  pernicious  cases  prevail,  there  is  much  risk  of  lives  being 
sacrificed  by  the  delay  in  arresting  the  disease,  incident  to  the  employ- 
ment of  the  so-called  preparatory  measures  of  treatment.  In  these  sea- 
sons, especially,  the  curative  treatment  should  be  resorted  to  at  once  in 
all  cases  of  intermittent  fever,  and  the  disease  arrested  as  speedily  as 
possible.  When  the  disease  has  become  pernicious,  there  are  two  great 
objects  of  treatment.  One  of  these  objects  is  to  carry  the  patient  safely 
through  an  existing  paroxysm,  the  other  is  to  prevent  another  paroxysm. 

With  reference  to  the  first  of  these  objects,  the  indications  differ  ac- 
cording to  the  differences  of  form  which  pernicious  paroxysms  assume, 
and  according  to  the  symptoms,  whatever  may  be  the  form.  Enfeebled 
action  of  the  heart  always  calls  for  stimulants,  alcoholic,  ethereal,  and 
aromatic,  severally  or  collectively.  In  many  cases  the  danger  of  the  dis- 
ease is  manifested  chiefly  by  the  symptoms  referable  to  the  circulation. 
In  these  cases  the  all-important  indication  is  to  strengthen  the  heart's 
action.  Coma,  unaccompanied  by  augmented  force  of  the  circulation  and 
increased  heat,  does  not  call  for  bloodletting.  Bloodletting  has  been  em- 
ployed in  the  cold  stage  of  pernicious,  as  well  as  ordinary,  paroxysms  of 
intermittent  fever.  That  patients  have  recovered  under  this  treatment, 
by  no  means  proves  that  it  is  devoid  of  danger.  It  is  admissible  only 
when  the  symptoms  denote  active  cerebral  congestion.  Coldness  of  tlie 
surface  is  an  indication  for  the  external  application  of  heat  by  means  of 
warm  blankets,  bottles  of  hot  water,  etc.,  and  for  internal  stimulants. 
Vomiting  and  purging  are  to  be  restrained  \)y  opiates  given  by  the  mouth 
or  rectum.  Opiates  are  also  indicated  by  restlessness,  delirium,  and  con- 
vulsions. In  connection  with  the  latter,  the  kidneys  are  to  be  interrogated 
with  reference  to  the  existence  of  uraemia.  Emetics  given  at  the  com- 
mencement of  the  paroxysm,  although  they  have  been  much  used,  are  of 
doubtful  utility,  and  cathartics  should  never  be  given.  Chloroform,  in 
drachm  doses, as  recommended  by  Merrill,  McClellan,  and  others,  deserves 
further  trial  as  a  means  of  abridging  the  cold  stajjv.  Merrill  considers  it 
a  remedy  of  great  potency  in  diminishing  the  intensity  and  duration  of 
the  paroxysm.  The  doses  should  be  repeated  until  the  hypnotic  effect 
of  the  remedy  is  obtained. 

The  second  object,  viz.,  to  prevent  another  paroxysm,  should  enter 
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into  the  treatment  before  the  paroxysm,  attended  with  more  or  less  im- 
mediate danger,  is  ended.  With  reference  to  this  object,  nothing  can 
take  the  place  of  the  preparations  of  cinchona.  The  succedanea  of  these 
preparations  are  not  to  be  relied  upon,  if  the  latter  are  to  be  obtained.  If 
the  sulphate  of  quinia  be  used,  it  should  be  given  during  the  paroxysm. 
It  should  be  given  in  larger  doses  than  in  cases  of  ordinary  intermittent 
fever,  in  view  of  the  vastly  greater  importance  of  arresting  the  disease, 
and  because  the  tolerance  of  the  remedy  is  often  much,  greater.  It  is  to 
be  given  during  the  paroxysm,  not  for  its  immediate  effect,  but  to  render 
more  sure  the  prevention  of  another  paroxysm.  A  scruple  of  the  sulphate 
of  quinia  may  be  given  at  once,  by  the  mouth,  to  an  adult,  and  a  larger 
quantity  if  given  by  the  rectum.  After  three  or  four  hours,  if  there  be 
no  evidence  of  cinchonism,  the  dose  may  be  repeated.  It  is  to  be  con- 
tinued after  the  patient  has  emerged  from  the  paroxysm,  in  doses  of  from 
ten  to  twenty  grains,  the  intervals  between  the  doses  being  sufficient  to 
judge  of  the  effect  of  each  dose.  Cinchonism  should  be  produced  and 
maintained  during  the  intermission  without  reference  to  the  quantity  re- 
quired ;  but  to  produce  this  effect  the  enormous  doses  which  have  some- 
times been  given  are  never  necessary.  Promptness  and  boldness  are  im- 
portant for  the  successful  management  of  this  formidable  disease,  but 
excessive  cinchonism  is  not  advisable,  and  it  is  to  be  borne  in  mind  that 
permanent  blindness  and  deafness  have  resulted  from  the  use  of  quinia  in 
excessive  doses.  By  pursuing  the  plan  just  stated,  the  remedy  may  be 
employed  as  freely  as  may  be  necessary  to  obtain,  to  the  fullest  extent, 
its  remedial  effect,  without  incurring  much  risk  of  injury  from  its  toxical 
effect.  In  a  case  which  I  saw  with  Prof.  T.  G.  Thomas,  in  1867,  in  which 
it  was  considered  that  the  life  of  the  patient  depended  on  the  prevention 
of  another  paroxysm,  one  hundred  and  twenty  grains  of  quinia  were  given, 
in  divided  doses,  in  about  twenty-four  hours.  The  paroxysm  was  pre- 
vented, but  suddenly,  without  having  previously  had  symptoms  of  much 
cinchonism,  he  became  completely  blind  and  almost  completely  deaf.  As 
may  be  imagined,  great  anxiety  was  felt ;  but  happily,  at  the  end  of  eight 
hours  both  the  blindness  and  deafness  had  disappeared,  and  the  patient 
recovered  without  any  further  untoward  symptoms. 

The  administration  of  quinia  by  means  of  hypodermic  injections  has 
been  found  effective  in  cases  of  pernicious  intermittent  characterized  by 
coma  and  inability  to  swallow.  It  may  be  resorted  to  when,  from  irrita- 
bility of  the  stomach,  the  remedy  will  not  be  retained  if  given  by  the 
mouth.  Facts  appear  to  show  that  for  the  requisite  effect  a  much  smaller 
quantity  by  the  hypodermic  method  suffices  than  when  the  remedy  is 
given  by  the  mouth  or  rectum.  This  advantage,  in  view  of  the  cost  of 
the  drug,  is  often  of  sufficient  importance  to  be  considered  in  treating 
ordinary  intermittent  fever.  The  hypodermic  method,  also,  will  be  ac- 
ceptable to  some  patients  who  have  a  strong  antipathy  to  the  bitter 
taste  of  quinia.  The  employment  of  this  method  on  a  large  scale  may 
lead  to  the  knowledge  of  other  advantages.  For  injection  a  solution  of 
thirty  grains  of  quinia  in  an  ounce  of  water,  with  ten  or  twelve  drops  of 
sulphuric  acid,  may  be  used,  the  amount  injected  being  from  half  a 
drachm  to  a  drachm.  An  objection  to  this  solution  is  the  bulk.  Lorent, 
of  Bremen,  advises  a  solution  of  thirty  grains  in  two  and  a  half  drachms 
of  water,  the  solution  being  effected  by  means  of  heat.  In  some  cases 

1  For  some  facts  and  remarks  on  this  topic,  see  American  Journal  of  Medical  Sci- 
ences, No.  for  April,  1866,  p.  436.  Also,  Archives  deM'd.,  Janvier,  1866.  Also, 
Article  on  the  Treatment  of  Malarial  Fever  by  the  Subcutaneous  use  of  the  Sul- 
phate of  Quinia.  By  E.  C.  Seguin,  M.D.,  New  York  Medical  Journal,  Dec.  1867. 
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abscesses  and  phlegmonoid  swellings  have  followed  the  hypodermic  use 
of  quinia,  occurring  at  the  situations  in  which  the  injections  were  made. 
Dr.  Seguin,  in  his  account  of  the  experience  at  the  New  York  Hospital, 
attributes  these  consequences  to  the  presence  of  undissolved  crystals  of 
quiuia,  and  particles  of  dust  in  the  solutions  employed.  My  colleague, 
Prof.  McCready,  has  used  in  a  number  of  cases  a  concentrated  solution 
of  quinia  in  sulphuric  ether,  prepared  as  follows :  Pure  quinia  is  dissolved 
in  an  excess  of  ether,  and  the  latter  is  evaporated  until  the  solution  con- 
tains a  drachm  of  quinia  in  two  fluidrachms  of  ether.  Two  minims  of 
this  solution  contain  a  grain  of  quinia.  Prof.  McCready  has  not  ob- 
served any  unpleasant  local  effects  from  the  use  of  this  solution.  If  the 
hypodermic  syringe  become  clogged  by  the  use  of  the  solution,  dipping 
the  instrument  in  ether  speedily  removes  this  difficulty. 

A  pernicious  paroxysm  having  been  experienced,  at  the  time  when  an- 
other paroxysm  is  to  be  expected,  provided  the  type  be  known,  and  on  the 
second  and  third  day,  if  the  type  be  not  ascertained,  the  patient  should 
be  in  bed  at  the  hour  when  the  recurrence  is  likely  to  take  place,  the  body 
kept  warm  by  artificial  heat,  and  hot,  stimulating  drinks.  An  opiate  will 
render  more  sure  the  prevention  of  the  dreaded  paroxysm. 

After  the  interruption  of  the  paroxysms,  some  one  of  the  preparations 
of  cinchona  should  be  continued  in  tonic  doses,  with  a  nutritious  diet 
and  other  restorative  measures.  After  both  the  pernicious  and  ordinary 
variety  of  intermittent  fever,  if  the  malarious  cachexia  remain  in  spite  of 
appropriate  measures  of  treatment,  removal  without  the  sphere  of  the 
malarious  influence,  during  the  season  when  this  influence  is  rife,  is  to  be 
advised. 


CHAPTER  Y. 

Periodical  Fevers  Concluded.  Simple  Eemittent  and  Typho-Malarial  Fever— Anatomical  Char- 
acters—Clinical History — Causation — Diagnosis — Prognosis — Treatment.  Pernicious  Kemit- 
teut  Fever.  Yellow  Fever— Anatomical  Characters— Clinical  History — Causation— Diagnosis- 
Prognosis— Treatment. 

A  FORM  of  periodical  fever  is  distinguished  from  that  considered  in 
the  last  chapter,  viz.,  intermittent  fever,  by  the  occurrence  of  remis- 
sions instead  of  intermissions,  and,  hence,  called  remittent  fever.  It  is 
also,  known  as  bilious  remittent  or  bilious  fever.  The  term  bilious  is 
superfluous,  and,  so  far  as  it  has  any  significance,  tends  to  perpetuate  a 
pathological  idea,  the  correctness  of  which  is,  to  say  the  least,  problema- 
tical. It  is  desirable,  therefore,  that  the  term  be  dropped.  Between 
simple  remittent  and  intermittent  fever  there  is  a  close  relationship.  These 
two  forms  of  fever  are  mutually  convertible  into  each  other,  they  undoubt- 
edly involve  the  same  special  cause,  and  they  are  controlled  by  the  same 
specific  remedies.  The  propriety  of  recognizing  remittent  as  distinct  from 
intermittent  fever  is  denied  by  same  writers.  Bouillaud  calls  it  a  '•  real 
nosological  supcrfrctation !"  There  is,  however,  a  practical  convenience 
in  considering  the  two  forms  as  separate  affections,  admitting  that  they 
are  essentially  identical. 


934      SIMPLE    REMITTENT    AND    TYPHO  -  MALARIAL    FEVER. 

Remittent  fever  and  typhoid  fever  may  be  associated.  Not  only  may 
the  former  present  typhoid  phenomena  or  the  typhoid  state,  but  the  two 
affections  occur  not  infrequently  in  combination.  This  statement  em- 
bodies an  opinion  held  for  a  long  time  by  practitioners  in  malarious  sec- 
tions of  this  country  and  inculcated  especially  by  Prof.  Dickson.  The 
late  Dr.  Drake  maintained  this  opinion,  calling  the  combined  affection 
remitto-typhus  fever.1  I  have  for  twenty-five  years  advocated  this  opin- 
ion in  medical  teaching.  More  recently  it  has  been  proposed  to  employ 
a  name  denoting  the  union  of  the  two  affections,  and  the  term  typho- 
inalarial  fever  has  been  introduced  by  Dr.  Joseph  J.  Woodward.2  I  shall 
adopt  this  name,  and  consider  remittent  and  typho-malarial  fever  con- 
jointly. The  facts  which  show  the  blending  of  remittent  and  typhoid 
fever  will  be  noticed  under  the  head  of  pathological  character  and  causa- 
tion. 

Simple  Remittent   and   Typho-Malarial   Fever. 

By  the  term  simple  remittent  fever  is  meant  remittent,  not  associated 
with  typhoid  fever,  and  not  accompanied  by  symptoms  of  gravity  enti- 
tling it  to  be  called  pernicious.  Pernicious  remittent  fever  will  claim  a 
brief,  separate  notice.  Typho-malarial  fever  will  be  considered  in  con- 
junction with  simple  remittent  fever. 

ANATOMICAL  CHARACTERS. — .The  lesions  in  simple  remittent  fever, 
which,  from  their  constancy,  may  be  considered  as  essential,  are  found 
especially  in  the  liver  and  spleen  and  in  the  blood.  The  liver  is  more  or 
less  softened,  and  presents  a  bronze,  chocolate,  or  slate  color.  This 
change  in  color  was  pointed  oat  as  an  anatomical  characteristic  of  the 
disease  by  Dr.  Thomas  Stewardson.3  Facts  confirmatory  of  the  correct- 
ness of  the  observation  by  Stewardson,  have  been  communicated  by  Prof. 
Alfred  Stille,  and  the  late  Dr.  Swett.4  The  condition  is  described  by  Fre- 
richs  under  the  name  pigment  liver,  and  it  has  been  alread}'  referred  to 
in  treating  of  hepatic  diseases.  Frerichs  thinks  that  the  pigmentary  mat- 
ter is  contained,  not  in  the  hepatic  cells,  but  in  the  capillary  network  of 
the  portal  and  hepatic  veins,  and,  also,  sometimes  in  the  branches  of  the 
hepatic  artery.  According  to  Virchow,  the  liver  cells  contain  pigment. 
In  a  specimen  from  a  case  at  Bellevue  Hospital,  examined  by  Dr.  Francis 
Delafield,  one  of  the  curators  of  the  Hospital  Museum,  who  kindly  fur- 
nished me  with  drawings  of  the  microscopical  appearances,  the  pigment 
was  contained  in  the  liver  cells,  and  also  in  the  hepatic  and  portal  vessels. 
A  discoloration  of  the  surface  of  the  liver  resembling  that  of  the  bronzed 
liver  is  sometimes  caused  \)j  the  action  of  the  intestinal  gases  in  cases  of 
peritonitis  from  perforation.  In  these  cases  the  coloration  does  not  ex- 
tend below  the  surface.  In  cases  of  remittent  fever,  the  blood  contains 
black  granules  and  dark-colored  cells,  to  which  reference  has  been  made 
in  Part  I.  of  this  work  under  the  head  Melanaemia.  The  spleen  is  more 
or  less  enlarged,  softened,  and  is  rendered  dark,  or  black,  by  pigmentary 
deposit.  Bronzing  of  the  brain  and  spinal  cord  is  found,  sometimes  in  a 
marked  degree,  in  cases  of  malarial  fever,  the  coloration  being  due  to  the 
presence  of  pigment  both  within  and  without  the  vessels  of  the  gray  sub- 

1  Vide  The  Principal  Diseases  of  the  Interior  Valley  of  North  America,  vol.  ii. 
p.  557. 

2  Vide  Outlines  of  the  Chief  Camp  Diseases  of  the  United  States  Armies,  etc.    By 
Joseph  Janvier  Woodward,  M.D.,  Assistant  Surgeon  U.  S.  Army,  etc.,  1863. 

3  Vide  Am.  Journ.  of  Med.  Sciences,  1841  and  1842.  *  Ibid.,  1846. 
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staneo.  The  question  arises  whether  the  pigmentary  deposit  in  the  viscera 
named  occurs  in  other  than  malarious  diseases.  Dr.  J.  Forsyth  Meigs 
tailed  to  find  it  in  cases  of  cholera,  typhus  and  typhoid  fever,  Bright's 
disease,  jaundice,  cirrhosis,  cancer,  fatty  degeneration  of  the  liver,  alco- 
holism, white  cerebral  softening,  and  disease  of  the  heart.1  It  remains 
to  be  determined  whether  it  is  not  sometimes  observed  in  affections  other 
than  those  just  enumerated.  In  two  cases  in  which  more  than  a  year  be- 
fore death  remittent  fever  had  existed,  the  liver,  inspected  by  Prof.  Alonzo 
(.'lark,  presented  the  characteristic  bronzing,  although  less  intense  than 
in  recent  cases.  From  these  cases  it  ma}'  be  inferred  that  the  pigmentary 
deposit  is  very  slowly  removed.  The  appearances  of  the  mucous  mem- 
brane of  the  stomach  in -some  cases  denote  subacute  inflammation.  En- 
largement of  the  glands  of  Brunner,  or  the  mucous  follicles  of  the  duode- 
num, were  observed  by  Stewardson,  and  in  twelve  cases  noted  by  Anderson 
and  Prick,  which  were  analyzed  by  Stille.  Softening  of  the  muscular  walls 
of  the  heart  has  been  frequently  observed.  Lesions  denoting  meningitis 
and  pncumonitis  are  occasionally  observed,  but  these  and  other  affections 
are  to  be  regarded  as  complications. 

In  typho-malarial  fever,  in  addition  to  appearances  characteristic  of 
malarial  disease,  the  abdominal  lesions  which  arc  essentially  those  charac- 
teristic of  typhoid  fever  are  found  after  death. 

CLINICAL  HISTORY. — Under  this  head  I  shall  present  a  brief  sketch  of 
simple  remittent  fever,  as  regards  especially  its  distinctive  features,  and, 
afterward,  of  typho-malarial  fever. 

Simple  remittent  fever  often  commences  abruptly,  but  in  a  certain  pro- 
portion of  cases,  has  a  brief  forming  stage,  the  prodromes  being  the  same 
as  those  attending  the  development  of  other  fevers.  The  febrile  career 
commences  with  a  chill,  more  or  less  pronounced,  either  with  or  without 
rigors.  During  the  chill,  as  in  the  cold  stage  of  an  intermittent  paroxj-sm, 
the  temperature  of  the  body  is  actually  raised,  as  shown  by  the  thermo- 
meter in  the  axilla.  The  attack  is  oftener  before  than  after  mid-day. 
Febrile  movement  follows,  varying  in  intensity  in  different  cases,  accom- 
panied with  cephalalgia,  pain  in  the  loins,  etc.  The  thermometer  in  the 
axilla  shows  an  increase  of  temperature  from  2°  to  10°  above  the  range 
of  health.  The  febrile  movement  continues  unabated  for  G,  12,  18,  24, 
ami  even  48  hours,  and  then  notably  subsides ;  the  pulse  falls  in  frequency, 
the  skin  becomes  moist,  the  patient  is  comparatively  comfortable, and  may 
obtain  refreshing  sleep.  The  febrile  movement,  however,  does  not  disap- 
pear, there  is  not  apyrexia ;  there  is  a  remission,  not  an  intermission. 
The  temperature  in  the  remission,  as  compared  with  the  exacerbation, 
undergoes  a  notable  decrease,  sometimes  falling  nearly  to  the  normal 
standard.  The  remission  is  apt  to  occur  during  the  night.  The  degree 
of  abatement  of  febrile  movement  varies  in  different  cases,  sometimes  ap- 
proximating to  apyrexia,  and  sometimes  the  remission  being  slight.  The 
duration  of  the  remission  varies  from  two  or  three  hours  to  one  or  two 
At  the  end  of  the  remission,  another  chill  may  occur,  but  it  is 
often  wanting,  and,  if  present,  is  generally  slight;  the  febrile  movement 
is  renewed  with  as  much  or  more  intensity  than  before  the  remission.  A 
series  of  remissions  may  ensue,  recurring  in  regular  succession,  and, 
a>  regards  the  intervals,  corresponding  to  the  quotidian,  tertian,  or,  fre- 
quently, the  double  tertian  type  of  an  intermittent  fever.  I  have  observed 

1  JVnn.  Hospital  Reports,  vol.  i.  18G8. 
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a  case  in  which  the  double  quotidian  type  was  represented  by  the  re- 
missions, that  is,  two  distinct  exacerbations  occurring  daily.  The  re- 
missions sometimes  recur  irregularly.  Different  cases  differ  as  regards 
the  number  of  remissions.  There  may  be  but  a  single  remission,  or,  on 
the  other  hand,  remissions  may  occur  regularly  through  the  whole  course 
of  the  disease.  The  latter  is  rare  ;  in  general,  the  remissions  cease  to  be 
distinct  after  a  few  days,  and,  sooner  or  later,  the  fever  becomes  continu- 
ous. The  febrile  career  ends  during  the  second  or  third  week.  It  even- 
tuates in  intermittent  fever  in  a  certain  proportion  of  cases.  In  some 
cases,  the  disease  is  preceded  by  intermittent  fever,  remissions  taking  the 
place  of  the  intermissions.  During  the  remissions  there  is  a  marked 
abatement  of  the  temperature  of  the  body,  the  temperature  during  the 
exacerbations  being  notably  increased.  In  this  respect  remittent  fever 
differs,  in  a  striking  manner,  from  typhoid  fever  exclusive  of  the  period 
of  defervescence  in  the  latter  disease.  The  fall  in  temperature  is  some- 
times evidence  of  remissions  when  they  are  not  rendered  very  apparent 
by  the  general  symptoms. 

Early  in  the  fever,  nausea  and  vomiting  generally  occur,  and  are  fre- 
quently prominent  symptoms,  continuing  more  or  less  throughout  the 
febrile  career.  The  matter  vomited  is  greenish  or  yellowish  in  color. 
Pain  or  uneasiness  is  usually  referred  to  the  region  of  the  stomach,  and 
there  is  tenderness  on  pressure  over  the  epigastrium.  Diarrhoea,  tympa- 
nites, and  iliac  tenderness  are  wanting  in  the  majority  of  cases.  Sordes 
is  rarely  observed.  Delirium  is  rarely  a  prominent  feature,  and,  when 
present,  is  due  to  the  intensity  of  febrile  movement.  The  urine  is  scanty, 
its  coloring  matter  is  increased,  and  its  specific  gravity  is  high.  It  is 
rarely  albuminous.  Jaundice  occurs  in  a  certain  proportion  of  cases. 

If  simple  remittent  fever  be  protracted,  certain  symptoms  denoting  the 
typhoid  state  may  appear,  viz.,  low  delirium,  sordes,  subsultus  tendinum, 
etc.  These  symptoms  are  not  sufficient  to  show  the  union  of  typhoid 
fever  and  remittent  fever.  They  are  liable  to  occur  in  all  fevers  and  in 
various  other  affections. 

In  typho-malarial  fever,  the  symptoms  distinctive  of  typhoid  fever  are 
intermingled  with  those  of  periodical  fever.  The  symptoms  referred  to 
are  those  connected  with  the  abdominal  lesions  of  typhoid  fever,  viz., 
diarrhoaa,  tympanites,  and  iliac  tenderness.  These  symptoms  become 
more  or  less  marked  during  the  second  week  of  the  career  of  the  disease. 
The  characteristic  eruption  of  tj^phoid  fever  is  sometimes  observed.  The 
ataxic  symptoms  belonging  to  the  typhoid  state,  viz.,  low  delirium,  deaf- 
ness, subsultus  tendinum,  etc.,  occur  more  frequently,  earlier,  and  are 
more  marked  than  in  connection  with  simple  remittent  fever.  Enlarge- 
ment and  suppuration  of  one  or  both  parotids  are  sometimes  observed  in 
cases  of  typho-malarial  fever.  This  form  of  fever  is  preceded  by  a  forming 
stage  longer  than  in  cases  of  simple  remittent  fever.  The  duration  of 
the  febrile  career  is  apt  to  be  longer,  and  the  gravity  of  the  disease  is 
greater.  Perforation  of  the  intestine  is  liable  to  occur.  Bronchitis  is  a 
common  complication,  and  pneumonitis  is  developed  oftener  than  in 
simple  remittent  fever.  Convalescence  is  apt  to  be  protracted  in  cases  of 
typho-malarial  fever.  In  different  cases  of  the  latter,  the  phenomena  of 
typhoid  fever  and  of  periodical  fever  are  intermingled  in  varying  propor- 
tions ;  in  some  cases  the  periodical,  and  in  other  cases  the  typhoid,  phe- 
nomena preponderate.  According  as  the  phenomena  of  the  one  or  the 
other  disease  predominate,  cases  will  approximate,  on  the  one  hand,  to 
simple  remittent,  and,  on  the  other  hand,  to  typhoid  fever. 
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PATHOLOGICAL  CHARACTER  AND  CAUSATION. — Simple  remittent  fever, 
as  regards  its  essential  pathological  character,  does  not  differ  from  inter- 
mittent fever.  Both  are  due  to  the  special  poison  known  as  malaria. 
True  remittent  fever  is  never  contracted  elsewhere  than  in  malarious 
situations.  The  distinction  between  the  two  diseases  is  nosological  rather 
than  pathological. 

Typho-malarial  fever  is  caused  by  the  combined  action  of  malaria  and 
the  special  cause  of  typhoid  fever.  Practitioners  in  malarious  situations 
have  been  accustomed  to  say  that  remittent  becomes  converted  into  ty- 
phoid fever.  This  mode  of  expression  is  not  accurate ;  there  is  not  a 
metamorphosis  of  the  one  disease  in  the  other,  but  a  combination  of  both 
diseases,  the  phenomena  of  the  one  or  of  the  other  disease  predominating 
in  different  cases. 

Cases  of  typho-malarial  fever  occur  in  most,  if  not  all,  malarious  re- 
gions. This  fact  shows  that  the  special  cause  of  typhoid  fever  is  not  held 
in  abeyance  by  the  prevalence  of  malaria,  and  generated  only  after  the 
latter  disappears.  The  extinction  of  malaria  is  followed  by  cases  of  un- 
mixed typhoid  fever,  and  hence  it  has  appeared  as  if  the  latter  follows  in 
the  wake  of  the  periodical  fevers.  The  typho-malarial  fever  prevailed 
largely  among  the  United  States  troops  in  certain  situations,  during  the 
recent  civil  war,  especially  in  the  Army  of  the  Potomac,  in  the  Peninsular 
campaign  of  1862,  when  it  was  known  as  the  Chickahominy  fever.  It 
was  called  elsewhere,  during  the  war,  camp  fever. 

Simple  remittent  and  typho-malarial  fever  prevail  especially  in  the  au- 
tumnal season.  Persons  of  all  ages  are  liable  to  be  affected  with  simple 
remittent  fever.  There  is  no  evidence  that  this  fever  is  ever  contagious, 
nor  that  the  malarious  poison  producing  it  is  portable.  Having  once  ex- 
perienced it  affords  no  protection  against  its  recurrence. 

DIAGNOSIS. — Simple  remittent  fever  is  readily  discriminated  from  sim- 
ple intermittent  fever  by  the  occurrence  of  remissions,  instead  of  intermis- 
sions, and  by  the  fever  generally  becoming  continuous.  It  differs  from 
continued  fever  (typhus  and  typhoid)  in  the  occurrence  of  remissions,  but 
these  are  liable  to  be  overlooked,  and  cases  sometimes  come  under  obser- 
vation after  the  remissions  have  ceased  to  recur.  The  thermometer  in  the 
axilla  may  show  the  occurrence  of  remissions  when  these  are  not  distinctly 
manifested  by  symptoms  aside  from  the  temperature  of  the  body.  A  no- 
table variation  in  temperature  at  different  periods  of  the  day  in  the  early 
part  of  the  disease,  the  mercury  rising  to  a  high  point  at  one  period  and 
falling  nearly  or  quite  to  a  point  within  the  range  of  health  at  another 
period,  warrants  the  exclusion  of  typhoid  fever.  Exclusive  of  remissions, 
the  differential  diagnosis  involves  the  following  points : — 

The  abdominal  symptoms  of  typhoid  fever  are  wanting  in  simple  remit- 
tent fever,  and  in  place  of  these  are  the  gastric  S3^mptoms  distinctive  of 
the  latter,  viz.,  nausea  and  vomiting,  with  tenderness  over  the  epigastrium. 
The  ataxic  symptoms  of  the  typhoid  state  are  oftener  wanting  in  simple 
remittent  fever,  and,  if  present,  occur  at  a  later  period.  The  typhoid 
eruption  is  wanting.  The  access  is  much  oftener  abrupt,  and  accompanied 
by  a  more  pronounced  chill.  Paroxysms  of  intermittent  fever  are  liable 
to  occur  at  the  close  of  a  remittent  fever.  Finally,  remittent  fever  is  de- 
veloped only  in  malarious  districts,  or  in  persons  who  have  been  exposed 
to  malaria.  There  can  be  no  question  as  to  this  differential  diagnosis  in 
cases  of  disease  occurring  in  n  situation  where  malaria  is  known  not  to 
exist,  and  when  the  patient  is  known  not  to  have  been  within  a  malarious 
influence. 


938       SIMPLE    REMITTENT    AND    TYPHO  -  M  AL  AEI AL    FEVER. 

Typho-malarial  fever  is  discriminiated,  on  the  one  hand,  from  simple 
remittent  fever  by  the  characteristic  events  of  typhoid  fever,  viz.,  the  ab- 
dominal symptoms,  the  eruption  in  some  cases,  the  earlier  occurrence  of 
ataxic  phenomena,  epistaxis,  and  occasionally  intestinal  perforation.  It 
is  discriminated,  on  the  other  hand,  from  unmixed  typhoid  fever  by  the 
characteristic  events  of  periodical  fever,  viz.,  remissions,  gastric  symp- 
toms, jaundice,  and  the  eventuation  in  some  cases  in  intermittent  fever. 

PROGNOSIS. — Simple  remittent  fever,  as  a  rule,  is  attended  with  very 
little  danger  to  life.  In  fatal  cases,  the  termination  is  generally  due  to 
coexisting  affections.  Of  course,  it  is  to  be  understood  that  cases  of  per- 
nicious remittent  fever  are  not  included  under  the  head  of  simple  remit- 
tent fever.  An  attack  of  remittent  fever  leaves  behind  it  a  liability  to 
subsequent  attacks  of  intermittent  fever,  and  is  liable  to  be  followed  by 
the  sequels  of  the  latter  disease,  viz.,  enlarged  spleen,  ansemia,  and  gene- 
ral dropsy.  This  disease  differs  much  in  severity  at  different  times  and 
places,  and  in  different  cases  at  the  same  time  and  place.  As  a  rule,  it  is 
apt  to  be  more  severe  in  tropical  than  in  temperate  climates. 

Typho-malarial  fever  is  a  much  graver  affection  than  simple  remittent 
fever ;  it  is  certainly  not  less  grave  than  typhoid  disconnected  from  ma- 
larial fever.  Like  the  latter,  the  rate  of  mortality  differs  at  different 
times  and  places,  owing  to  differences  as  regards  the  intrinsic  tendency 
of  the  disease  and  a  variety  of  circumstances.  Data  for  determining  the 
average  death-rate  are  not  available,  inasmuch  as  it  has  not  been  cus- 
tomary to  separate  cases  of  this  disease  from  cases,  on  the  one  hand,  of 
simple  remittent  fever  in  which  the  typhoid  state  occurs,  and,  on  the  other 
hand,  of  typhoid  fever  without  the  combined  action  of  malaria. 

TREATMENT. — The  first  and  leading  object  in  the  treatment  of  simple 
remittent  fever  is  the  arrest  of  the  disease  by  anti-periodic  remedies,  of 
which  the  preparations  of  cinchona  are  by  far  the  most  reliable,  the  sul- 
phate of  quinia  being  the  preparation  to  be  preferred.  As  soon  as  the 
character  of  the  disease  is  determined  by  the  occurrence  of  a  remission, 
the  sulphate  of  quinia  should  be  given  in  a  full  dose,  viz.,  from  ten  to 
twenty  grains  to  an  adult.  The  remedy  should  be  continued  in  doses  of 
from  five  to  ten  grains  after  intervals  of  from  two  to  four  hours,  until  it 
produces  slight  deafness  or  ringing  in  the  ears,  suspending  the  remedy 
when  these  manifestations  of  cinchonism  appear.  When  other  prepara- 
tions of  cinchona  are  used,  they  are  to  be  given,  in  equivalent  doses,  in 
the  same  manner.  If  the  remedy  be  not  tolerated  by  the  stomach,  it 
should  be  given  per  enema.  If  cinchonism  be  not  produced  during  the 
remission,  the  remedy  may  be  continued  during  the  exacerbation  of  fever. 
This  is  preferable  to  waiting  for  another  remission.  In  a  case  in  which 
the  practitioner  is  satisfied  that  a  remission  has  already  occurred,  in  other 
words,  whenever  the  diagnosis  is  clear,  the  remedy  should  be  given  at 
once,  notwithstanding  the  intensity  of  febrile  movement,  without  waiting 
for  a  remission.  Time  need  not  in  any  case  be  lost  in  order  to  resort  to 
cathartics  or  other  measures  preparatory  to  the  exhibition  of  an  anti-pe- 
riodic remedy.  In  short,  the  treatment  is  essentially  the  same  as  in  cases 
of  intermittent  fever.  And  this  plan  of  treatment  will  succeed,  in  a  large 
proportion  of  cases,  in  promptly  arresting  the' disease. 

Aside  from  the  abortive  or  curative  treatment  just  stated,  palliative 
measures  are  to  be  employed  according  to  the  indications  in  individual 
cases.  The  indications  will  relate  to  pain  in  the  head,  nausea,  and  vomit- 
ing, vigilance,  and  restlessness,  heat  and  dryness  of  the  skin,  etc.  The 
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same  measures  are  to  be  addressed  to  these  symptoms  as  when  they  are 
present  in  other  fevers.  It  is  unnecessary  to  consider  these  measures  in 
detail  in  this  connection. 

If  the  disease  be  not  arrested  and  the  febrile  movement  become  continu- 
ous, the  principles  of  treatment  are  essentially  the  same  as  in  the  continued 
fevers.  Anti-periodic  remedies  should  be  continued  in  moderate  doses. 
Supporting  measures  are  indicated  by  symptoms  denoting  failure  of  the 
vital  powers,  precisely  as  in  other  fevers.  If  the  disease  eventuate  in  in- 
termittent fever,  the  latter  is  to  be  treated  as  when  it  occurs  under  other 
circumstances.  The  treatment  during  convalescence  offers  nothing  pecu- 
liar, except  that  a  preparation  of  cinchona  should  be  employed  for  some 
time,  in  conjunction  with  a  chalybeate,  as  after  an  attack  of  intermittent 
fever. 

The  plan  of  treatment  which  has  been  sketched  does  not  embrace  meas- 
ures heretofore  considered  important  in  this  disease,  viz.,  emetics,  cathar- 
tics, bleeding,  and  the  use  of  mercury.  Emetics  are  contra-indicated  by 
the  condition  of  the  stomach.  Cathartics  are  not  indicated  by  the  disease 
per  se ;  they  are  required  only  to  overcome  constipation,  and  generally 
simple  enemata  or  mild  laxatives  will  suffice  for  this  object.  Bleeding  is 
called  for  only  by  active  cerebral  congestion  or  intense  febrile  movement 
with  augmented  power  of  the  heart's  action,  the  patient  being  robust  and 
plethoric.  Under  the  latter  circumstances,  sedative  remedies,  saline  laxa- 
tives, and  cold  to  the  surface  will  generally  be  sufficient  without  the  ab- 
straction of  blood.  The  external  use  of  cold  water  is  highly  useful  when 
the  skin  is  notably  hot  and  dry.  The  wet  sheet  may  be  employed  as  in 
cases  of  typhoid  fever.  Opium,  given  in  pretty  full  doses  early  in  the 
disease,  appears  sometimes  to  exert  an  effect  beyond  that  of  a  palliative, 
by  inducing  a  more  marked  remission.  The  pathological  views  which 
formerly  led  practitioners  to  employ  mercury  freely  in  this  disease  are 
not  tenable,  and  it  may  fairly  be  doubted  if  clinical  observation  afford 
any  ground  for  regarding  this  remedy  as  specially  indicated. 

In  typho-malarial  fever  the  periodic  element  claims  the  treatment  indi- 
cated in  simple  remittent  fever.  The  object  is  to  eliminate  this  element 
by  means  of  anti-periodical  remedies.  Aside  from  this  object,  the  hygienic 
and  medicinal  measures  indicated  are  the  same  as  in  cases  of  unmixed 
typhoid  fever.  To  consider  these  measures  here  would  be  to  repeat  what 
has  been  presented  in  the  chapter  in  which  the  treatment  of  typhoid  fever 
is  considered.  The  reader  is,  therefore,  referred  to  that  chapter. 

Pernicious  Remittent  Fever. 

A  brief  notice  of  pernicious  remittent  fever  will  suffice.  This  fever  is 
distinguished  as  pernicious  under  circumstances  similar  to  those  which 
constitute  grounds  for  the  application  of  the  same  name  to  intermittent 
fever,  viz.,  circumstances  giving  to  the  disease  unusual  gravity  and  danger. 
This  variety  of  the  disease  is  also  called  malignant  and  congestive.  Per- 
nicious remittent  fever  presents  the  same  diversities,  as  regards  sympto- 
matic phenomena,  as  pernicious  intermittent  fever.  In  cases  in  which 
death  takes  place  quickly,  it  is  impossible  to  determine  whether  the  (Ms- 
ease  be.  intermittent  or  remittent ;  a  fatal  result  may  take  place  before 
either  a  remission  or  an  intermission  occurs.  The  occurrence  of  an  in- 
termission or  a  remission  is  the  chief  differential  point.  Pernicious  re- 
mittent fever,  however,  is  attended  with  more  danger  than  pernicious  inter- 
mittent fever.  The  two  forms  of  disease,  in  a  pathological  view,  are  essen- 
tially the  same,  and  they  claim  the  same  treatment.  The  importance  of 
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pernicious  remittent  fever  is  by  no  means  to  be  measured  by  this  brief 
notice  of  it ;  but  inasmuch  as  all  that  is  of  practical  importance  in  rela- 
tion to  this  disease  is  embraced  in  the  consideration  of  pernicious  inter- 
mittent fever,  the  reader  is  referred  to  that  portion  of  the  preceding 
chapter  which  treats  of  the  latter. 

Remittent  fever,  especially  the  pernicious  variety,  has  received,  in  dif- 
ferent parts  of  the  world,  a  variety  of  names  denoting  its  geographical 
relations,  such  as  Walcheren  fever,  African  fever,  Hungarian  fever,  jungle 
fever,  lake  fever,  etc. 

Yellow  Fever. 

The  fever  to  be  now  considered  has  received  a  great  variety  of  names, 
but  it  is  at  this  time  everywhere  known  as  yellow  fever,  a  name,  the  sig- 
nificance of  which  is  derived  from  the  frequent  occurrence  of  yellowness 
of  the  surface  of  the  body.  Although  the  name  is  open  to  criticism  on 
the  score  that  it  relates  to  a  symptom  not  constantly  present,  and  occur- 
ring occasionally  in  other  fevers,  it  has  the  merit  of  not  involving  any 
hypothesis  concerning  the  nature  or  causation  of  the  disease. 

The  question  whether  this  be  a  distinct  species  of  fever  has  been  much 
mooted.  It  has  been  considered  as  identical,  on  the  one  hand,  with  typhus 
or  typhoid,  and,  on  the  other  hand,  with  remittent  fever.  Cullen  applied 
to  it  the  name  typhus  icterode.  Grisolle  calls  it  typhus  d'Amerique. 
Now  that  typhus  and  typhoid  fever  have  been  so  thoroughly  studied,  it 
is  evident  that  differences,  as  regards  the  symptoms  and  laws,  show  these 
fevers  to  be  entirely  distinct  from  yellow  fever.  Few,  if  any,  at  the  pre- 
sent time,  contend  for  the  identity  of  yellow  fever  with  either  of  these 
fevers.  The  doctrine  that  yellow  fever  and  remittent  fever  are  identical, 
in  other  words,  that  both  originate  from  the  special  cause  commonly 
known  as  malaria,  has  had  more  tenacious  adherents,  and  this  doctrine  is 
not,  at  the  present  time,  utterly  abandoned.  That  these  two  diseases  may 
exist  in  combination  is  undoubtedly  true.  It  is  also  true  that  remittent 
fever,  at  certain  times  and  places,  assumes  more  or  less  of  the  characters 
of  yellow  fever,  so  that  the  two  affections  are  not  always  easily  discrimi- 
nated, and  that  much  confusion  has  arisen  from  their  having  been  not 
infrequently  confounded.  But  that  they  are  essentially  different  diseases, 
each  being  a  distinct  species  of  fever,  is  conclusively  shown  by  the  fol- 
lowing facts : — 

1.  Yellow  fever,  as  a  rule,  prevails  in  towns ;  whereas,  remittent  fever 
prevails  especially  in  rural  districts. 

2.  Yellow  fever  has  been  known  to  prevail  in  places  where  neither  re- 
mittent nor  intermittent  fever  was  ever  known  to  occur;  and, per  contra, 
remittent  fever  prevails  to  a  great  extent  and  in  numerous  places  where 
yellow  fever  has  never  been  known  to  occur. 

3.  There  is  abundant  ground  for  the  belief  that  the  special  cause  pro- 
ducing yellow  fever  is  portable,  and  that  the  disease  is  thus  liable  to  be 
imported.     There  is  no  evidence  of  the  importation  in  this  way  of  remit- 
tent fever. 

4.  Remittent  fever  is  characterized  by  the  occurrence  of  remissions, 
whence  is  derived  the  name  of  this  disease,  and  it  is  apt  to  eventuate  in 
intermittent  fever.     Yellow  fever  is  devoid  of  remissions,  and  does  not 
end  in  intermittent  paroxysms. 

5.  Yellow  fever   attacks    chiefly  unacclimated    persons.     Acclimation 
does  not  protect  against  remittent  fever. 
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6.  An  attack  of  yellow  fever  exempts  from  a  subsequent  attack  in  the 
immense  majority  of  cases.  This  is  not  true  of  remittent  fever. 

T.  The  remedy  or  remedies,  exerting  a  controlling  influence  over  remit- 
tent fever,  which  may  be  called  specific,  viz.,  the  preparations  of  cinchona 
and  other  anti-periodics,  do  not  control  yellow  fever.  This  statement  is 
not  inconsistent  with  the  belief  that  these  remedies  are  more  or  less  useful 
in  yellow  fever,  as  they  doubtless  are  in  many  diseases  which  the}'  do  not 
control. 

8.  They  who  contend  that  yellow  fever  is  a  form  of  remittent  fever, 
regard  it  as  a  severe  or  malignant  form  of  the  latter.  But  during  the 
prevalence  of  yellow  fever  a  host  of  cases  occur  in  which  the  disease  is 
milder  than  even  mild  cases  of  remittent  fever. 

Other  facts  relating  to  differences  as  regards  the  symptomatology  and 
laws  of  the  two  diseases  might  be  adduced.  The  foregoing,  however,  it 
is  believed,  are  quite  sufficient  to  establish  their  non-identity.  Assuming, 
therefore,  yellow  fever  to  be  essentially  distinct  from  all  other  diseases,  I 
shall  proceed  to  consider,  succinctty,  its  anatomical  characters,  clinical 
history,  causation,  diagnosis,  prognosis,  and  treatment. 

ANATOMICAL  CHARACTERS. — The  morbid  appearances  after  death  which 
are  most  frequent  are  situated  in  the  stomach,  alimentary  canal,  and  liver. 
Autopsical  examinations  made  by  Louis  and  Trousseau,  at  Gibraltar, 
Nott,  of  Mobile,  Thomas  Hewson  Bache,  of  Philadelphia,  and  many  others, 
show  that  morbid  appearances  in  the  stomach  are  frequent,  consisting  of 
redness,  softening  of  the  membrane,  thickening,  and  the  condition  known 
as  mamellonated.  The  morbid  appearances  are  not  uniform,  and  in  a  cer- 
tain proportion  of  cases  there  are  no  morbid  appearances  in  this  organ. 
The  appearances  cannot  be  considered  as  always  denoting  gastritis.  Some 
of  the  appearances  are  doubtless  cadaveric.  The  stomach  often  contains 
more  or  less  of  the  matter  vomited,  which  is  known  as  the  black  vomit. 
This  will  be  noticed  in  connection  with  the  gastric  symptoms,  under  the 
head  of  the  clinical  history.  The  intestinal  canal  in  some  cases  presents 
no  morbid  appearances.  Redness  in  patches,  ecchymoses,  and  softening 
are  occasional  morbid  appearances.  Similar  appearances  are  sometimes 
found  in  the  oesophagus.  The  Peyerean  and  solitary  glands  of  the  small 
intestine,  as  a  rule,  present  no  morbid  alteration.  The  intestines  contain 
black  matter  similar  to  that  found  in  the  stomach. 

The  liver  was  found  by  Louis  and  Trousseau  in  the  epidemic  at  Gib- 
raltar, which  they  studied  in  1828,  to  present  a  morbid  appearance  some- 
what peculiar.  The  color  was  unnaturally  yellow,  compared  to  the  color 
of  butter,  coffee  and  milk,  or  mustard.  This  being  the  only  constant 
morbid  appearance  found  by  these  observers,  they  were  disposed  to  attach 
to  it  considerable  importance,  regarding  it  as  the  anatomical  characteristic 
of  the  disease.  Subsequent  observation  has  shown  that  this  coloration, 
although  existing  in  a  large  proportion  of  cases,  is  not  constant.  Prof. 
Alonzo  Clark,  in  1853,  was  led  to  observe  "a  fatty  state  of  all  the  secre- 
tor}r  epithelial  cells,  and  an  abundance  of  free  fat  globules"  in  the  liver 
of  a  subject  dead  with  yellow  fever,  and  he  raised  the  inquiry,  "  Is  not 
the  change  so  constantly  observed  in  the  livers  of  those  dying  of  yellow 
fever  an  acute  fatty  degeneration?"1  Since  this  observation  by  Prof. 

1  Vide  La  Roche  on  Yellow  Fever,  1855.  The  author  would  here  acknowledge 
his  constant  indebtedness  to  the  great  work  of  La  Roche,  in  treating  of  Yellow 
Fever.  The  reader  is  referred  to  this  work  as  a  mash  rly  digest  of  the  whole  vast 
literature  of  the  subject.  To  save  frequent  references,  the  author  would  ulso  here 
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Clark,  an  abundant  fatty  deposit  in  the  liver  has  been  found  by  Drs.  T. 
H.  Bache  and  Leidy  in  numerous  cases  in  the  Pennsylvania  Hospital. 
Riddell,  of  New  Orleans,  found  this  condition  existing  in  a  certain  pro- 
portion of  cases.  The  pathological  significance  and  importance  of  the 
change  in  color  and  the  abnormal  amount  of  fat,  cannot  be  explained  with 
our  existing  knowledge.  The  spleen  is  sometimes  enlarged  and  softened, 
and  in  some  cases  unaltered. 

The  brain  and  its  membranes  present  nothing  distinctive ;  the  same 
variations,  as  regards  the  quantity  of  blood  and  serous  effusions,  are  found 
in  this  as  in  other  affections.  This  statement  applies  also  to  the  spinal 
cord  and  its  membranes.  In  the  pulmonary  organs  black  patches,  and, 
in  some  instances,  solid  dark  masses,  have  been  found  by  different  obser- 
vers ;  these  appearances,  by  some  of  the  older  writers,  were  described  as 
gangrenous  spots ;  they  denote  extravasation  of  blood,  or  pulmonary  apo- 
plexy, due  to  the  hemorrhagic  tendency  manifested  in  the  clinical  history 
of  this  disease.  The  kidneys  in  a  certain  proportion  of  cases  present 
nothing  abnormal ;  they  are  sometimes  congested,  extravasations  of  blood 
have  occasionally  been  observed,  and  sometimes  matter  resembling  pus. 

This  disease  has  no  known  special  anatomical  characters  ;  the  lesions 
which  occur  are  contingent  or  incidental.  We  cannot,  therefore,  with  our 
present  knowledge,  look  to  morbid  anatomy  for  a  satisfactory  explanation 
of  the  phenomena  observed  during  life. 

CLINICAL  HISTORY. — An  attack  of  yellow  fever  is  usually  abrupt.  In 
a  minority  of  cases  it  is  preceded,  for  one,  two,  or  three  days,  by  languor, 
lassitude,  loss  of  appetite,  pain  in  the  head,  and  chilly  sensations.  The 
attack  is  generally  denoted  by  a  chill,  with  or  without  rigors  ;  the  chill, 
in  most  cases,  is  of  moderate  intensity.  Febrile  movement  succeeds.  The 
febrile  movement  varies  in  intensity  in  different  cases ;  it  is  sometimes 
quite  intense,  oftener  moderate,  the  heat  of  the  surface  rarely  being  much 
raised,  and  the  pulse  seldom  exceeding  100.  The  tongue  is  moist,  and 
more  or  less  coated.  Vomiting  occurs  in  a  certain  proportion  of  cases 
early,  but  it  rarely  is  a  prominent  symptom  until  a  later  period.  It  is 
less  prominent  at  an  early  period  than  in  most  cases  of  remittent  fever. 
Tenderness  on  pressure  over  the  epigastrium  is  more  or  less  marked. 
The  bowels,  as  a  rule,  are  constipated.  Cephalalgia,  the  pain  especially 
referred  to  the  supra-orbital  region,  is  usually  present  and  is  sometimes 
intense.  Frequently  pain  in  the  loins,  and  pain  in  the  lower  limbs,  espe- 
cially in  the  calves  of  the  legs,  are  prominent  symptoms.  This  fever 
bears  an  analogy  to  smallpox  in  the  frequent  prominence  of  lumbar  pain. 
The  mind  is  usually  clear,  but  occasionally  delirium  is  manifested,  rarely 
violent  or  active,  and  sometimes  mirthful.  The  eyes  are  reddened,  irri- 
table, watery  or  tearful ;  this  is  quite  constant,  and  so  marked  as  to  con- 
stitute a  diagnostic  feature.  Otherwise,  the  organs  of  sense  are  not  dis- 
turbed. In  general,  there  are  no  pulmonary  symptoms. 

The  febrile  movement  continues  for  a  period  varying  from  a  few  hours 
to  three  days.  Then  follows  either  a  marked  abatement  or,  generally, 
entire  cessation  of  fever.  A  remission  is  said  to  take  place ;  but  this  term 
is  not  accurate,  inasmuch  as  there  is  generally  complete  apyrexia,  and,  in 
a  certain  proportion  of  cases,  there  is  no  return  of  febrile  movement. 
The  condition  following  the  febrile  paroxysm  has  been  called  "  the  state 
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CLINICAL    HISTORY. 

of  calm."  This  is  to  be  reckoned  as  the  second  stage  of  the  disease,  the 
lirst  stage  embracing  the  period  of  the  febrile  movement,  the  latter  called 
"the  stage  of  reaction,"  the  "febrile  period,"  the  "stage  of  excitement," 
or  "  the  paroxysm."  The  duration  of  the  first  stage,  in  different  cases,  is 
very  variable,  and  the  average  duration  is  found  to  vary  in  different  epi- 
demics. Dickson  considers  this  stage  as  constituting  the  disease  proper, 
and  whatever  may  follow,  as  sequels  of  the  disease ;  he  calls  the  disease 
a  fever  with  a  single  paroxysm.  In  mild  cases,  convalescence  takes  place 
at  the  end  of  this  stage. 

In  grave  cases  the  cessation  of  febrile  movement  is  deceptive ;  the 
pains,  etc.,  may  cease,  and  the  patient  may  feel  as  if  convalescence  had 
Ijegun.  But  after  a  period,  varying  from  a  few  hours  to  24  hours,  or 
longer,  new  symptoms  become  developed,  more  distinctive  of  the  affection 
than  those  occurring  during  the  febrile  paroxysm.  The  pulse  in  this 
stage  sometimes  falls  below  the  normal  frequency  ;  it  has  been  observed  to 
fall  as  low  as  40,  and  even  30  per  minute.  It  is  sometimes  small  and 
weak,  and  sometimes  vibratory.  It  is  always  notably  compressible,  and 
has  been  called  a  "  gaseous  pulse."  The  characters  show,  in  a  marked 
degree,  deficient  power  of  the  circulation.  The  surface  is  usually  cool, 
especially  of  the  parts  of  the  body  which  are  exposed.  In  the  few  cases 
which  I  have  noted,  capillary  congestion  of  the  skin  existed  in  a  marked 
degree.  Lividity  of  the  back,  attributable  to  hypostatic  congestion,  has 
been  observed  by  Simons. 

Of  the  symptoms  referable  to  the  digestive  system,  those  most  charac- 
teristic pertain  to  the  stomach.  Yomiting  occurs,  if  not  already  present, 
and,  if  present,  becomes  more  prominent.  In  a  large  proportion  of  fatal 
cases,  and  in  a  few  of  the  cases  ending  in  recovery,  the  black  vomit  oc- 
curs. This,  taken  in  connection  with  other  symptoms,  is  pathognomonic 
of  the  disease.  Heretofore  there  has  been  much  discussion  respecting  the 
nature  of  the  vomited  matter,  but  it  has  been  abundantly  settled,  by 
chemical  and  microscopical  examinations  made  by  different  observers, 
that  the  characteristic  appearance  is  due  to  blood  changed  by  the  action 
of  the  gastric  fluids.  As  regards  the  gross  appearances,  the  matter  vom- 
ited is  a  thin  liquid  of  a  reddish,  brown,  claret,  or  blackish  color,  with 
sediment  resembling  coffee-grounds.  Occasionally  the  liquid  is  bright 
red,  the  blood  having  undergone  but  little  change.  It  rarely,  if  ever,  has 
a  greenish  or  yellowish  tinge  from  the  presence  of  bile.  The  secretion  is 
acid,  and  it  has  an  acid  taste  without  any  bitterness.  It  is  sometimes 
acrid,  excoriating  the  throat,  tongue,  and  lips.  The  microscope  shows 
the  sediment  to  contain  mucus,  epithelium,  hematoidin,  and  deformed 
blood-disks.  The  black  vomit  may  be  produced  artificially  by  adding  an 
acid  to  blood  out  of  the  body.  The  bilious  matter  vomited  in  some  cases 
of  remittent  fever  presents  ver}r  similar  gross  characters,  but  chemical  and 
microscopical  examination  in  these  cases  show  the  presence  of  bile  and 
the  absence  of  blood  constituents.  The  black  vomit  in  different  cases  of 
yellow  fever  is  more  or  less  abundant.  It  is  sometimes  ejected  with 
force,  and  sometimes  by  an  act  of  regurgitation  rather  than  of  vomiting. 
It  generally  ceases  for  a  period  of  from  12  to  24  hours  before  death. 
Vegetable  formations  are  sometimes  found  in  the  matter  vomited.  The 
black  vomit  rarely  occurs  until  the  lirst  stage  is  passed  ;  it  occurs  at  va- 
riable periods  during  the  second  stage,  but  generally  not  until  toward  the 
close  of  the  disease.  Blair  describes  a  matter  vomited  prior  to  the  black 
vomit,  limpid  or  slightly  opalescent,  which  he  terms  the  " white  vomit." 
Tenderness  over  the  epigastrium  is  more  or  less  marked  in  the  second 
stage,  and  the  tenderness  is  sometimes  extreme.  The  tongue  is  frequently 
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reddened,  dry,  and  cracked  ;  in  some  cases  it  is  moist  and  covered  with  a 
creamy  coating  j  and  sometimes  it  preserves  its  natural  appearance. 

During  the  second  stage,  the  evacuations  from  the  bowels  are  frequently 
of  a  brownish,  approaching  to  a  black,  appearance ;  they  resemble  some- 
times tar  or  molasses.  This  appearance  is  due  to  the  presence  of  blood, 
so  altered,  however,  in  its  passage  through  the  intestinal  canal  that  its 
morphological  characters  are  not  demonstrable.  The  dark  color  is  due  to 
hematin  or  hematoidin,  discoverable  on  microscopical  examination.  Cer- 
tain constituents  of  the  urine,  viz.,  uric  acid  and  the  triple  phosphates, 
are  found  in  the  evacuations  from  the  bowels  ;  sometimes  blood  but  little 
altered  is  passed  from  the  bowels.  Diarrhoea  in  this,  as  in  the  first  stage, 
is  rare.  The  abdomen  is  soft  and  seldom  meteorized.  The  melaenic  dis- 
charges generally  precede  the  occurrence  of  black  vomit ;  they  have  been 
called  the  black  vomit  stools. 

Important  symptoms  referable  to  the  urine  have  only  of  late  enlisted 
much  interest,  for  the  reason  that  full  knowledge  of  the  significance  of 
urinary  changes  is  of  recent  date.  The  frequent  occurrence  of  albumi- 
nuria  in  grave  or  fatal  cases  has  been  pointed  out,  particularly  by  Blair.1 
Blair's  statement  that  almost  invariably  albuminuria  exists  when  the  dis- 
ease ends  fatally  is  based  on  examinations  in  more  than  five  hundred  fatal 
cases.  Porcher  found  that  this  statement  did  not  hold  good  in  an  epi- 
demic at  Charleston,  South  Carolina ;  but  that  albuminuria  is  of  frequent 
occurrence  in  grave  cases,  and  is  to  be  regarded  as  evidence  of  the  gravity 
of  the  disease,  appears  to  be  sufficiently  established.  Casts  of  the  renal 
tubuli  and  disintegrated  renal  epithelium  are  sometimes  found  in  the  sedi- 
ment of  the  urine.  A  scanty  secretion  of  urine  or  suppression  not  infre- 
quently precedes  a  fatal  ending.  Uremia  doubtless  occurs  in  a  certain 
proportion  of  cases.  The  urine  in  certain  cases  becomes  of  a  yellow  or 
orange  color,  and  it  is  sometimes  bloody.  Further  clinical  study  of  the 
urine  in  this  disease,  by  means  of  chemical  and  microscopical  examina- 
tion, is  a  desideratum. 

Yellowness  of  the  surface  of  the  body,  whence  the  disease  derives  its 
name,  occurs  in  the  second  stage.  The  conjunctiva  becomes  yellow,  and 
this,  with  the  redness,  gives  to  the  eye  a  striking  and  peculiar  appearance. 
The  yellowness  of  the  skin  is  especially  marked  on  the  chest  and  upper 
extremities.  The  yellowness  is  doubtless  due  to  biliverdin.  It  exists  in 
only  a  certain  proportion  of  cases ;  it  occurs  in  a  much  larger  proportion 
of  fatal  than  of  non-fatal  cases — in  fact,  it  occurs  in  a  small  proportion  of 
the  latter.  This  symptom,  although  by  no  means  constant,  is  quite  char- 
acteristic of  the  disease,  occurring  very  rarely  in  the  continued  and  mala- 
rial fevers.  The  yellowness  continues  after  death  and  into  convalescence. 

Hemorrhage  in  various  situations,  other  than  the  stomach,  intestines, 
and  the  kidneys  or  bladder,  to  which  reference  has  been  already  made,  is 
often  a  striking  feature  of  the  disease.  It  occurs  from  the  nostrils,  gums, 
uterus,  wounds  or  abrasions  of  the  skin,  and  sometimes  from  the  eyes, 
rneatus  auditorius,  finger  nails,  holes  bored  in  the  ears  for  ear-rings,  etc. 
Petechiye  and  vibices  are  sometimes  observed. 

As  regards  symptoms  referable  to  the  nervous  and  muscular  system, 
coma  and  convulsions  are  of  occasional  occurrence.  They  are  probably 
dependent  on  uraemia.  Delirium  is  observed,  but  frequently  the  mind,  in 
the  second  stage,  remains  clear.  Delirium  may  exist  in  the  first,  and  dis- 

1  Report  on  the  Yellow-Fever  Epidemic  of  British  Guiana,  by  Daniel  Blair, 
M.D.,  British  and  Foreign  Medico-Chirurgical  Review,  185C  ;  flz'de  Bartlett'swork, 
edited  by  Clark. 
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appear  in  the  second  stage.  Asa  rule,  when  it  occurs  after  the  first  stage, 
it  is  toward  the  close  of  life.  Generally  there  is  notable  muscular  pros- 
tration, but  to  this  rule  there  are  remarkable  exceptions.  Patients  some- 
times do  not  take  to  the  bed,  but  keep  about  their  usual  avocations,  not 
thinking  themselves  much  ill,  often  a  few  hours  before  death.  These  have 
been  called  "  walking  cases."  Rush  relates  a  case  in  which  the  patient 
stood  up  before  a  glass  and  shaved  himself  on  the  day  of  his  death.  In  a 
ra.-e  cited  by  Bartlett,  the  patient,  a  soldier,  continued  to  do  duty  until 
black  vomit  took  place.  In  another  case,  the  patient  dictated  and  signed 
a  letter  a  quarter  of  an  hour  before  death.  Cartwright  gives  an  instance 
of  a  shoemaker  who  nearly  finished  a  shoe  the  day  before  his  death.  Fen- 
ner  has  seen  a  patient  in  the  New  Orleans  Charity  Hospital  quietly  read- 
ing a  book  after  the  black  vomit  had  occurred.  These  cases  exemplify  a 
kind  of  cheerful  delirium,  as  it  is  called  by  La  Roche,  in  which  the  patient 
fancies  himself  well  or  but  little  ill. 

The  physiognomy  of  patients  affected  with  this  disease  is  described  by 
different  writers  with  a  good  deal  of  metaphor,  but  nearly  all  state  that  it 
is  characteristic.  The  face  is  flushed,  or  presents  a  red  coloration.  The 
appearance  of  the  eyes  is  described  by  different  writers  as  injected,  bril- 
liant, transparent,  fiery,  and  glassy.  To  the  facies  is  applied  the  follow- 
ing terms  :  suffering,  dejection,  anxiety,  anguish,  despair,  terror,  stupidity, 
vacancy,  astonishment,  sullenness,  etc.  The  diversity  of  these  terms  raises 
a  suspicion  that  the  peculiarity  of  the  physiognomy  is  less  distinctive  than 
observers  have  generally  supposed  ;  at  all  events,  it  appears  to  be  diffi- 
cult to  convey  a  clear  idea  of  the  characteristic  appearance  by  language. 

The  duration  of  the  second  stage  is  very  variable  ;  it  varies  from  twelve 
hours  to  three  or  four  days.  In  cases  of  great  gravity,  the  duration  is 
brief,  the  disease  running  rapidly  to  a  fatal  termination. 

The  third  stage,  in  fatal  cases,  is  sometimes  called  the  stage  of  collapse, 
or  the  stage  of  exhaustion.  The  collapsed  condition  is  denoted  by  pros- 
tration, feebleness  and  irregularity  of  the  pulse,  coldness  of  the  extremi- 
ties, low  delirium  in  some  cases,  and  the  intellect  remaining  clear  in  other 
cases,  mental  indifference  or  apathy  generally  existing  as  in  cases  of  epi- 
demic cholera — these  symptoms  showing  adynamia  and  tendency  to  death 
by  asthenia.  Coma  and  convulsions  sometimes  occur  in  this  stage,  attri- 
butable, probably,  to  uraemia.  In  some  cases  this  stage  is  characterized 
by  great  restlessness,  jactitation,  and  general  distress;  but  in  other  cases 
the  patient  remains  quiet  and  seems  free  from  suffering. 

If  death  do  not  take  place,  the  third  stage  is  the  stage  of  convalescence. 
When  the  disease  passes  to  the  second  stage,  and  presents  the  grave  symp- 
toms belonging  to  this  stage,  viz.,  black  vomit,  hemorrhage,  etc.,  the  re- 
covery is  always  slow,  and  is  frequently  preceded  by  fever  having  more 
or  less  of  the  phenomena  of  the  typhoid  state.  Relapses  sometimes 
occur  after  convalescence  appears  to  be  declared. 

The  disease  is  divided  by  different  writers  into  varieties  according  to 
differences  as  regards  gravity  and  other  circumstances.  Some  writers 
make  numerous  varieties.  A  division,  arbitrary,  but  convenient  from  its 
simplicity,  is  into  simple  or  mild,  inflammatory,  and  malignant.  In  the 
simple  or  mild  variety,  the  disease  ends  in  convalescence  directly  after  the 
paroxysm  of  fever.  Whenever  an  epidemic  prevails,  there  is  a  certain 
proportion  of  cases  which  are  devoid  of  an}-  gravity.  In  these  cases  a 
slight  chill  occurs,  followed  by  mild  febrile  movement  continuing  for  one 
or  two  days,  and  recovery  quickly  takes  place.  These  cases  would  not 
be  recognized  as  cases  of  yellow  fever,  except  from  the  fact  of  their  occur- 
rence during  the  prevalence  of  an  epidemic.  When  this  mild  form  of  the 
60 
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disease  occurs  sporadically,  it  is  not  infrequently  a  matter  of  doubt 
whether  patients  have  had  the  disease  or  not. 

The  inflammatory  variety  is  distinguished  by  the  intensity  of  the  febrile 
movement.  The  term  inflammatory,  however,  as  applied  to  these  cases, 
is  not  correct,  inasmuch  as  the  intensity  of  the  febrile  movement  is  not 
due  to  inflammation,  but  to  the  fever  per  se.  Malignant  cases  are  those 
characterized  by  black  vomit,  or  hemorrhage  in  other  situations,  followed 
by  collapse  or  exhaustion,  and  also  cases  in  which  coma  or  convulsions 
occur. 

The  duration  of  the  disease  is  variable.  Shortness  of  its  career  is  a  dis- 
tinguishing feature.  In  the  shortest  cases,  death  or  convalescence  takes 
place  in  from  two  to  three  days.  According  to  La  Roche,  the  duration 
varies  from  three  to  nine  days.  The  average  duration  is  less  than  a  week. 

CAUSATION. — The  peculiar  features  of  this  disease,  its  limitation  within 
certain  geographical  boundaries,  and  its  occurrence  as  an  epidemic,  are 
grounds  for  the  inference  that  it  requires  for  its  production  a  special 
cause.  And  the  question  at  once  arises,  does  the  special  cause  emanate 
from  the  bodies  of  those  affected  with  the  disease ;  in  other  words,  is  the 
disease  contagious  ?  This  question  has  given  rise  to  much  discussion. 
Volumes  have  been  written  by  contagionists  and  non-contagionists  in 
defence  of  the  two  opposing  doctrines.  It  is  evident  that  the  question  is 
one  of  great  importance  in  its  bearing  on  commerce  and  quarantine  laws, 
as  well  as  on  the  precautionary  measures  respecting  exposure  in  visiting 
or  attending  upon  those  affected  with  the  disease.  For  a  full  consideration 
of  this  topic  the  reader  is  referred  to  works  treating  in  extenso  of  yellow 
fever,  and  especially  to  the  elaborate  and  admirable  treatise  by  La  Roche. 
I  shall  simply  state  the  grounds  which  seem  to  me  to  substantiate  the 
non-contagiousness  of  the  disease. 

1.  The  disease  is  confined  within  certain  territorial  limits.     In  this  re- 
spect it  differs  from  most,  if  not  all  diseases,  the  contagiousness  of  which 
is  established.    Even  in  localities  in  which  it  is  prevailing  as  an  epidemic, 
it  is  sometimes  restricted  to  a  circumscribed  area. 

2.  The  rise  and  progress  of  epidemics  are  not  consistent  with  its  diffu- 
sion by  contagion.     For  example,  my  former  colleague,  the  late  Prof. 
Fenner,  with  great  zeal  and  fidelity  traced  the  first  30  or  40  cases  in  the 
epidemic  at  New  Orleans,  in  1853,  and  ascertained  that  the  disease  broke 
out  in  different  places  among  persons  who  could  have  had  no  communi- 
cation with  each  other.     Prof.  F.  investigated  the  origin  and  spread  of 
the  disease  in  New  Orleans  for  twelve  years,  and  states  that  he  never 
found  the  least  proof  of  personal  communicability.     This  is  alike  true  of 
epidemics  in  other  places.1 

3.  In  certain  places,  within  the  yellow  fever  zone,  sporadic  cases  occur 
almost  every  year.     Prof.  Fenner  states  that  a  summer  never  passes  in 
which  there  are  not  a  greater  or  less  number  of  sporadic  cases  in  New 
Orleans,  but  the  disease  prevails  as  an  epidemic  only  in  certain  years. 
Were  the  disease  contagious,  it  should  be  diffused  more  or  less  whenever 
there  are  any  cases  of  it. 

4.  When  it  prevails  as  an  epidemic,  it  spreads  too  rapidly  to  be  diffused 
by  contagion.    If  diffused  wholly  or  chiefly  in  that  way,  it  must  be  highly 
contagious,  and  this  is  opposed  by  well-known  facts. 

5.  Persons  going  from  a  district  where  it  prevails  into  a  district  where 

1  Vide  article  on  "  Epidemiological  Conclusions  and  Suggestions,"  in  Brit,  and 
For.  Medico-Chirurg.  Review,  Oct.  1870,  page  484. 
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it  (Iocs  not  exist,  and  becoming  attacked  in  the  latter,  do  not  communi- 
cate the  disease.  There  is  abundant  evidence  that  this  is  the  rule,  and 
the  apparent  exceptions  are  so  few,  and  of  such  a  character,  that  it  is 
most  logical  to  explain  them  otherwise  than  by  the  supposition  of  con- 
tagion. It  is  true  that  real  exceptions  to  the  rule  would  have  the  force 
of  positive  facts,  but,  in  view  of  the  overwhelming  mass  of  negative  facts, 
it  is  fair  to  conclude  that  the  apparent  exceptions  are  not  real. 

G.  Of  persons  brought  into  close  contact  with  yellow  fever  patients — 
physicians,  nurses,  other  hospital  patients,  etc.,  the  proportion  attacked 
is  less  thau  would  be  the  case  were  the  disease  communicable. 

7.  Epidemics  run  a  certain  course,  as  respects  duration,  and  abruptly 
end,  in  this  respect  resembling  epidemics  of  cholera.     The  disease  should 
prevail  longer  and  disappear  more  slowly,  if  propagated  by  contagion. 
Like  other  epidemics,  the  disease,  as  a  rule,  becomes  milder  by  continu- 
ance ;  it  appears  to  absorb  other  diseases  while  it  continues,  in  this  re- 
spect resembling  epidemic  cholera,  and  its  prevalence  is  arrested  by  cold. 
These  facts,  especially  the  two  latter,  are  not  consistent  with  the  doctrine 
of  contagion.  > 

8.  The  great  majority  of  those  who  have  had  an  extensive  practical 
acquaintance  with  the  disease  believe  the  disease  to  be  non-contagious. 
In  connection  with  this  fact,  it  is,  however,  to  be  stated  that  the  doctrine 
of  contagion  is  advocated  by  some  distinguished  teachers  and  writers 
who  have  had  abundant  opportunities  for  observing  the  disease. 

9.  Numerous  experiments  to  test  the  question  of  the  communicability 
of  the  disease,  by  inoculation,  by  swallowing  the  black  vomit,  and  by  the 
utmost  possible  exposure,  have  led  to  negative  results.    To  cite  one  among 
many  experimental  observations,  Dowler  gives  the  following  account :  In 
1805,  Don  Cabanellos,  a  Spaniard,  slept  at  night  with  his  children  in  beds, 
in  the  Lazaretto,  in  which  yellow  fever  victims  had  died.    For  submitting 
the  question  of  contagion  to  this  personal  test  he  was  made  physician  to 
the  Royal   Household,  with  an  annuity  of  1200  dollars.     A  number  of 
galley  slaves  who  accompanied  him  had  one  year's  imprisonment  remit- 
ted.    The  whole  party  amounted  to  fifty,  and  no  one  suffered  any  harm. 

10.  Complete  seclusion  has  proved  ineffectual  to  prevent  the  disease. 
In  view  of  the  foregoing  considerations,  to  which  others  might  be  added, 

yellow  fever  is  not  communicable  by  means  of  a  virus  or  miasm  generated 
in  the  bodies  of  those  affected  with  the  disease.  But  another  question 
arises  in  connection  with  that  of  contagion,  viz.,  may  not  the  special  cause 
be  carried  from  one  place  to  others  in  clothing,  merchandise,  etc.,  and  the 
disease  be  in  this  way  imported  ?  Facts  appear  to  establish  the  affirma- 
tive to  this  question.  The  special  cause  is  especially  apt  to  be  transported 
in  connection  with  the  cargoes  of  ships,  and  facts  appear  to  show  conclu- 
sively that  the  special  cause  is  sometimes  generated  in  ships  at  sea.  In 
cither  case,  clothing  and  articles  of  merchandise  in  infected  vessels  are  to 
be  regarded  in  the  light  offomites.  Among  man}-  instances  may  be  cited 
the  occurrence,  in  1856,  of  over  500  cases  in  the  neighborhood  of  the  quar- 
antine grounds  of  New  York,  the  disease  in  the  great  majority  of  the 
cases  being  distinctly  traceable  to  infected  vessels.1 

The  fact  of  the  disease  being  portable  renders  judicious  quarantine 
restrictions  of  vital  importance,  but  in  view  of  the  non-contagiousness  of 
the  disease,  the  restrictions  need  not  include  the  detention  of  persons 
arriving  at  ports  in  infected  ships.  With  respect  to  the  points  just  stated, 

1  Annual  Report  of  Elisha  Harris,  M.D.,  Physician-in-Chief  of  the  Marine  Hos- 
pital at  Quarantine,  presented  to  the  Legislature,  February  4,  1857. 
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the  following  resolution  adopted  by  the  National  Quarantine  and  Sanitary 
Convention  held  in  the  city  of  New  York,  in  1859,  may  be  considered  as 
embodying  the  views  held  by  the  great  majority  of  the  medical  profession 
of  this  country :  "Resolved,  That  in  the  absence  of  any  evidence  estab- 
lishing the  conclusion  that  yellow  fever  has  ever  been  conveyed  by  one 
person  to  another,  it  is  the  opinion  of  this  Convention  that  the  personal 
quarantine  of  cases  of  yellow  fever  may  be  safely  abolished,  provided 
iha,t  fomites  of  every  kind  be  rigidly  restricted."1  Of  the  members  of 
this  Convention,  85  voted  for  this  resolution,  twenty-three  of  this  number 
not  being  members  of  the  medical  profession,  and  6  voted  in  the  negative, 
four  of  the  latter  not  being  medical  men. 

Of  the  nature  and  source  of  the  special  cause  of  yellow  fever  we  have 
no  positive  knowledge,  beyond  the  fact  that  it  originates  without  the 
body.  Something,  however,  is  known  of  the  conditions  under  which  it 
is  produced.  It  is  indigenous  chiefly,  if  not  exclusive^,  in  warm  climates. 
Yellow  fever  is  rarely  developed  south  of  20°  (south)  or  north  of  40° 
(north)  latitude.  It  prevails  more  in  the  Eastern  than  in  the  Western 
Hemisphere,  and  in  certain  parts  of  Europe  and  America  than  in  Africa. 
In  the  Western  world  it  prevails  especially  in  the  commercial  towns  on 
the  Atlantic  coast  south  of  Charleston,  S.  C.,  on  the  Gulf  of  Mexico,  and 
in  the  West  India  Islands.  It  is  indigenous,  and  very  rarely  prevails  as 
an  exotic  disease  in  rural  situations.  It  prevails  only  in  the  summer 
season  in  other  than  tropical  climates,  and  in  the  latter  chiefly  during  the 
hottest  months.  A  high  temperature  is  essential  to  its  causation,  but  in 
yellow  fever  localities  epidemics  do  not  always  occur  in  the  j'ears  in  which 
the  temperature  is  highest.  Humidity  has  been  supposed  to  favor  the 
development  of  the  disease,  but  this  is  not  conclusively  established. 
There  does  not  seem  to  be  ground  for  connecting  the  causation  with  any 
known  meteorological  conditions  other  than  a  high  temperature.  As 
stated  by  Dr.  Nott,  the  special  cause  is  most  active  near  the  ground  ; 
persons  on  a  ground  floor  are  more  likely  to  be  attacked  than  those  in 
stories  above.  The  cause  is  more  active  at  night  than  in  the  daytime.2 

In  localities  where  the  disease  prevails  often,  the  conditions  for  its  de- 
velopment do  not  uniformly  exist  during  the  hot  season^.  Epidemics 
occur  only  in  certain  years.  It  would  seem  that  the  efficiency  of  this,  as 
of  other  special  causes  of  disease,  depends  on  the  co-operation  of  other 
causes.  The  latter  may  be  controlled,  and  in  this  way  the  disease  may 
be  preventable.  Acting  in  this  way,  sanitary  measures — drainage,  sewer- 
age, removal  of  filth,  avoidance  of  overcrowding,  etc. — will  be  likely  to 
prevent  the  occurrence  of  yellow  fever  epidemics. 

Unacclimation  is  a  condition  pertaining  to  individual  susceptibility. 
Natives  of  yellow  fever  localities  are  rarely  attacked.  Particular  epi- 
demics, however,  have  been  characterized  by  a  considerable  number  of 
cases  among  the  native  population.  Not  having  experienced  the  disease 
is  another  personal  condition.  The  disease  having  been  once  experienced, 
the  susceptibility  to  the  special  cause,  as  a  rule,  is  extinguished.  The 
number  of  persons  who  have  the  disease  more  than  once  is  probably  not 
greater  than  the  number  of  exceptions  to  the  rule  that  smallpox  and 
typhus  render  the  system  insusceptible  ever  afterward  to  the  special  cause 
of  these  diseases.  Acclimation,  as  regards  this  disease,  is  complete  only 
when  the  disease  has  been  experienced. 

1  The  word  fomites  in  this  resolution,  of  course,  is  considered  as  embracing  the 
presence  in  merchandise,  clothing,  etc. ,  of  miasms  other  than  those  generated  in 
the  hody.     The  term  has  sometimes  been  restricted  to  the  latter. 

2  Vide  New  York  Med.  Record,  Dec.  1,  1871. 
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It  would  appear  that  the- negro  race  is  singularly  exempt  from  a  liability 
to  this  disc-ase.  Statistics  show  the  mortality  among  negroes  to  be  in- 
significant. Fenner  states  that  the  insusceptibility  is  not  nearly  as  great 
as  mortuary  statistics  would  seem  to  show,  in  consequence  of  the  fact 
that  the  disease  in  the  negro  is  almost  invariably  mild,  and  not  likety  to 
prove  fatal.  The  susceptibility  is  not  affected  by  age ;  persons  of  different 
ages,  inclusive  of  infancy,  are  liable  to  the  disease.  Statistics  show  a 
larger  proportion  of  cases  among  males  than  females. 

The  special  cause  is  destroyed  by  cold.  It  is  a  matter  of  common  ob- 
servation that  an  epidemic  is  arrested  by  one  or  two  hard  frosts.  "  It  is 
killed  like  insects  and  plants  by  a  temperature  of  32°  F.m  Epidemics, 
however,  have  a  self-limited  duration.  Fenner  states  that,  at  New  Orleans 
repeatedly,  the  disease  has  disappeared  before  the  occurrence  of  frost. 
An  epidemic  rarely  continues  longer  than  from  60  to  70  days.  Barlow 
has  calculated  the  average  duration  of  yellow  fever  epidemics,  and  finds 
it  to  be  58.33  days,  being  somewhat  longer  than  the  mean  duration  of 
epidemics  of  cholera. 

To  sum  up  the  most  important  points  relating  to  the  causation,  an 
unknown  special  cause — a  poisonous  miasm — is  involved ;  the  doctrine 
that  this  special  cause  is  reproduced  within  the  body,  does  not  rest  upon 
adequate  proof;  the  special  cause  requires  for  its  development  or  effi- 
ciency conditions  peculiar  to  certain  localities,  and  a  high  temperature  is 
an  essential  condition ;  auxiliary  causes  which  exist  especially  in  cities 
or  large  towns  exert  a  powerful  agency  in  the  production  and  perpetua- 
tion of  the  disease,  and  by  the  removal  of  auxiliary  causes  epidemics 
may  be  prevented  or  divested  of  much  of  their  fatality ;  finally  the  spe- 
cial cause  may  be  transported  by  means  of  infected  vessels  or  fomites, 
and,  in  conjunction  with  a  high  temperature  and  auxiliary  causes,  the  dis- 
ease may  prevail  in  places  where  it  is  not  indigenous. 

The  period  of  incubation  is  variable.  It  varies  between  two  and  fifteen 
days,  and  in  the  majority  of  cases  it  is  nearer  the  first  than  the  second  of 
these  numbers. 

DIAGNOSIS. — The  access  of  the  disease,  and  the  symptoms  during  the 
febrile  or  first  stage,  present  nothing  highly  distinctive.  All  observers 
agree  that  it  is  often  difficult  to  arrive  at  a  positive  diagnosis  during  this 
stage.  In  a  considerable  proportion  of  cases,  the  disease,  at  the  end  of 
this  stage,  terminates  in  convalescence.  These  cases  would  not  be  con- 
sidered as  cases  of  yellow  fever  except  during  an  epidemic.  The  disease 
in  these  cases  presents  the  characters  of  febricula.  The  symptoms  which 
have  diagnostic  significance  in  these  cases  are,  the  abruptness  of  the 
attack,  pains  in  the  back  and  limbs,  and  suffusion  or  redness  of  the  eyes. 

In  cases  progressing  beyond  the  first  stage,  and  presenting  the  grave 
characters  of  the  disease,  the  diagnostic  features  are  sufficiently  distinctive. 
They  are,  yellowness  of  the  conjunctiva  and  skin,  black  vomit,  hemor- 
rhages elsewhere  than  within  the  stomach,  epigastric  tenderness,  slowness 
of  the  pulse  in  certain  cases,  coldness  of  the  extremities,  suppression  or 
a  scanty  secretion  of  urine,  and  the  phenomena  denoting  collapse.  All 
these  events  are  not  present  in  every  case,  but  generally  enough  of  them 
to  render  the  diagnosis  positive.  The  march  of  the  disease  to  a  fatal 
issue,  from  the  end  of  the  first  stage,  is,  in  well-marked  cases,  peculiar, 
and  it  can  hardly  be  confounded  with  any  other  affection. 

Yellow  fever,  although  essentially  distinct  from  intermittent  and  remit- 

1  Nott,  op.  cit. 
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tent  fever,  may  be  associated  with  the  latter.  The  late  Dr.  Lewis,  of  Mo- 
bile, and  others,  have  described  cases  in  which  the  disease  presented  mo- 
difications due  to  this  combination,  differing  from  ordinary  yellow  fever 
chiefly  in  the  occurrence  of  intermissions  and  remissions.  The  existence 
of  this  combination,  in  certain  cases,  has  an  obvious  bearing  on  the 
treatment. 

PROGNOSIS. — The  mortality  from  yellow  fever  varies  much  in  different 
epidemics.  The  range  of  variation  is  from  10  to  75  per  centum.1  The 
average  mortality,  according  to  calculations  by  La  Roche,  is  1  in  2.32. 
The  rate  of  mortality  differs  in  different  periods  of  the  same  epidemic, 
the  rule  .being  a  decrease  in  the  rate  as  the  epidemic  approaches  its  termi- 
nation. 

Unfavorable  prognostics  are,  yellowness  of  the  surface,  black  vomit, 
great  diminution  or  suppression  of  urine,  abundant  hemorrhage  in  any 
situation,  coldness  of  the  extremities,  jactitation,  hiccough,  delirium,  con- 
vulsions, and  coma.  Of  these  sj-mptoms,  black  vomit  and  suppression  of 
urine  are  almost  invariably  forerunners  of  death.  Coma  and  convulsions 
are  fatal  symptoms  dependent  on  uraemia. 

A  favorable  prognosis  cannot  be  confidently  entertained  in  any  case  of 
this  disease.  Unfavorable  events  are  liable  to  occur  when,  up  to  the  time 
of  their  occurrence,  the  symptoms  appeared  to  be  favorable.  Black  vomit, 
hemorrhage  elsewhere,  ursemic  convulsions  or  coma,  are  liable  to  occur 
unexpectedly  in  cases  which  appear  to  be  progressing  favorably. 

Exclusive  of  cases  in  which  the  immediate  cause  of  death  is  uraemic 
coma,  the  mode  of  dying  is  by  asthenia. 

TREATMENT — "With  reference  to  the  treatment  of  .yellow  fever,  it  is  to 
be  premised  that  no  specific  remedy  has  been,  as  yet,  discovered  ;  there 
is  no  known  plan  of  treatment  on  which  reliance  can  be  placed  to  cut 
short  the  disease.  Within  late  years  it  has  been  claimed  by  some  that 
quinia  and  opium  are  effectual  as  abortive  remedies.  Clinical  experience 
has  failed  to  substantiate  this  claim.  The  remedies  may  be  in  a  greater 
or  less  degree  useful.  They  may  appear  to  render  abortive  cases  in  which 
the  disease  ends  after  a  brief  career  by  self-limitation.  They  may  arrest 
remittent  fever  existing  in  combination  with  yellow  fever.  They  will  be 
likely  to  prove  effectual  in  cases  of  remittent  fever  incorrectly  considered 
to  be  cases  of  yellow  fever.  It  is  difficult  to  decide  as  to  whether  they 
have  any  remedial  power  over  yellow  fever  from  the  facts  which  have 
been  published. 

Another  consideration  to  be  premised  is,  the  disease,  exclusive  of  ma- 
lignant cases,  tends  to  recovery.  Mild  yellow  fever  is  a  very  mild  disease, 
not  tending  to  destructive  lesions  of  either  the  solids  or  fluids ;  nor  does 
it  tend  to  continue  indefinitely,  if  not  arrested,  like  intermittent  fever. 
Judicious  observers  agree  that  no  active  interference  is  required  in  mild 
cases. 

A  third  preliminary  consideration  is  that,  in  a  considerable  proportion 
of  malignant  cases,  the  disease  is  necessarily  fatal.  The  blood  changes 
and  their  consequences  are  too  great  to  admit  of  recoveiy.  Hence,  a 
large  proportion  of  fatal  cases  is  by  no  means  proof  of  injudicious  treat- 
ment. And  a  fourth  consideration  is,  that  different  epidemics  differ  as 
regards  the  relative  proportion  of  mild  and  malignant  cases.  In  some 
epidemics  the  majority  of  cases  are  mild,  in  others  malignant.  It  follows 

1  Da  Costa,  Medical  Diagnosis. 
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that  the  ratio  of  recoveries  under  a  certain  plan  of  treatment  may  be  no 
test  of  the  superiority  of  that  plan.  Measures  which  appear  to  be  emi- 
nently successful  in  one,  may  appear  equally  to  fail  in  another  epidemic, 
the  difference  being  due  to  variations  as  respects  the  tendency  of  the 
disease  to  a  fatal  issue. 

The  indications  for  treatment  may  be  considered  as  relating  respec- 
tively to  the  three  varieties  of  the  disease,  viz.,  mild,  inflammatory,  and 
malignant  yellow  fever. 

1.  Mild  Yellow  Fever. — As  already  stated,  in  this  variety  of  the  disease 
no  active  interference  is  required.     Quietude,  restricted  diet,  ventilation, 
and  other  hygienic  regulations,  together  with  such  palliative  measures  as 
particular  symptoms  in  individual  cases  may  indicate,  suffice  for  the  treat- 
ment.    The  palliative  measures  will  embrace  anodyne  and  refrigerant 
remedies,  cold  applications  to  the  head,  sponging  of  the  body,  laxatives 
in  some  cases,  etc.     Dr.  Stone,  of  New  Orleans,  says,  the  only  treatment 
which  in  his  hands  has  appeared  to  be  useful  is  that  designed  "  to  favor 
the  efforts  of  nature  in  prolonged  sweating,  calm,  and  rest  of  the  system." 
He  recommends  "  foot  baths  under  the  bedclothes  and  sponging  the  body 
with  tepid  water." 

Many  cases  of  mild  yellow  fever  in  New  Orleans  are  managed  by  Creole 
nurses  without  medical  aid.  It  is,  however,  to  be  borne  in  mind  that  the 
disease  may  become  malignant  in  cases  which  are  at  first  mild  in  appear- 
ance. It  is  impossible  always  to  distinguish  at  the  outset  the  cases  which 
will  prove  to  be  mild ;  hence,  it  is  of  vast  importance  to  take  every  pre- 
caution to  prevent  the  development  of  grave  symptoms.  For  this  end, 
hygienic  measures  are  especially  or  chiefly  important.  Patients  should 
at  once  give  up  to  the  disease  and  take  to  the  bed.  As  complete  rest  of 
body  and  mind  as  practicable  is  to  be  enforced.  The  services  of  a  faithful 
and  experienced  nurse  are  of  more  importance  than'any  medication.  Free 
ventilation,  cleanliness,  and  other  sanitary  measures  are  not  less  important 
in  this  than  in  other  forms  of  fever. 

2.  Inflammatory    Yellow  Fever. — The   propriety   of  bloodletting  in 
yellow  fever  relates  to  this  variety  of  the  disease,  which  is  characterized, 
not  as  the  name  might  imply  by  the  existence  of  inflammation,  but  by  an 
unusual  intensity  of  the  febrile  movement  in  the   febrile   stage  of  par- 
oxysm.    Bloodletting  has  been  advocated  and  largely  employed  as  a  cura- 
tive measure  in  yellow  fever.    This  view  is  now  abandoned,  and  all  that  can 
be  claimed  for  it  is  promptness  and  efficiency  in  abating  the  intensity  of 
the  febrile  movement.     The  short  career  of  the  fever  is  a  reason  why  it 
is  less  objectionable,  on  the  score  of  ulterior  injurious  effects,  than  in  some 
other  forms  of  fever,  but,  in  general,  as  in  other  fevers  and  acute  inflam- 
mations, the  salutary  ends  of  bloodletting  may  be  secured  by  other  mea- 
sures which  are  to  be  preferred.     The  measures  which  may  take  the  place 
of  bloodletting  are  those  noticed  in  treating  of  other  fevers,  viz.,  saline 
laxatives,  sedatives,  cold  ablutions,  or  the  wet  sheet.     As  regards  other 
measures,  they  do  not  differ  from  those  indicated  in  cases  more  or  less 
severe,  which  are  not  cases  of  the  so-called  inflammatory  variety  of  the 
disease. 

3.  Malignant  Yellow  Fever. — Under  the  head  of  malignant  cases,  are 
to  be  embraced  all  Avhich  are  characterized  by  symptoms  denoting  great 
severity  and  danger.     In  the  absence  of  known  remedies  or  any  thera- 
peutical measures  which  exert  a  specific  influence  over  the  disease,  the 
treatment  in  these  cases  must  be  expectant,  in  the  sense  in  which  this 
term  has  been  hitherto  used  in  this  work. 

Purgatives  have  been  much  employed  in  this  as  in  most  other  diseases. 
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Drastic  or  active  purgatives  will  be  likely  to  do  harm  by  increasing  the 
gastro-intestinal  irritation  and  producing  exhaustion.  Even  if  well  borne, 
it  is  difficult  to  see  what  indication  they  fulfil  which  may  not  be  equally 
fulfilled  by  mild  laxatives  or  simple  enemas.  The  latter  are  indicated  by 
constipation,  and  sometimes  during  the  febrile  stage  saline  laxatives  are 
useful  as  depletants.  Purgation,  therefore,  except  in  the  cases  in  which 
depletion  is  indicated,  or,  in  some  cases,  for  the  purposes  of  eliminating 
urea,  is  to  be  avoided.  Emetics,  which  have  also  been  much  used,  are 
contra-indicated  by  the  gastric  phenomena  which  belong  to  the  history  of 
yellow  fever. 

Mercury  has  been  considered  by  many  as  highly  important  in  this  dis- 
ease. Calomel  in  large  closes  has  been  much  used,  and  it  has  been  thought 
to  be  desirable  to  produce  ptyalism.  This  practice  has  now  but  few  advo- 
cates. Facts  do  not  warrant  the  opinion  that  mercurialization  is  in  any 
sense  curative,  and  the  testimony  of  most  physicians  who  have  had  a  prac- 
tical acquaintance  with  this  disease  is  adverse  to  the  use  of  mercurial  pre- 
parations, except  as  laxative  remedies. 

Measures  to  relieve  gastric  irritability  are  often  indicated.  For  this 
end,  counter-irritation  over  the  epigastrium  may  be  employed  by  means 
of  small  blisters,  dry-cupping,  sinapisms,  and  stimulating  liniments.  Ano- 
dynes, given  either  per  or  em  or  by  the  endemic  or  hypodermic  method, 
are  indicated  for  this  end.  Other  remedies  are,  chloroform  in  small  doses, 
prussic  acid,  and  creasote.  Ice  swallowed  in  small  pieces  has  been  found 
useful  in  allaying  irritability  of  the  stomach.  To  prevent  black  vomit, 
and  with  a  view  to  arrest  gastric  hemorrhage  when  it  has  occurred,  the 
acetate  of  lead  has  been  much  extolled.  The  persulphate  and  pernitrate 
of  iron  may  be  useful  as  haemostatics  when  hemorrhage  takes  place  in  the 
stomach  and  elsewhere. 

Great  restlessness  "and  vigilance  call  for  opium  and  other  anodyne 
remedies.  Opiates,  however,  are  to  be  given  with  much  reserve,  if  the 
secretion  of  urine  be  scanty  and  danger  from  uraemia  be  apprehended. 
Deficiency  of  the  urinary  secretion  is  an  indication  for  diuretic  remedies 
if  they  be  tolerated  by  the  stomach,  and  for  measures  to  produce  diapho- 
resis if  diuretics  be  not  borne  or  if  they  prove  inoperative.  If  symptoms 
be  present  denoting  uraemia,  the  hot  air-bath  should  be  employed.  Under 
these  circumstances  elaterium  or  some  other  hydragogue  may  be  advisable, 
if  relief  be  not  procured  by  diaphoresis. 

In  view  of  the  tendency  of  blood  to  internal  organs,  and  of  the  hemor- 
rhages which  in  part  perhaps  result  therefrom,  measures  to  determine  to 
the  surface  are  indicated,  such  as  stimulating  and  warm  pediluvia,  sina- 
pisms, the  hot  air-bath,  and  liniments.  These  measures  are*  indicated 
especially  when  internal  congestion  is  denoted  by  coldness  of  the  extremi- 
ties and  surface  of  the  body. 

Sustaining  measures  are  indicated  in  proportion  as  a  tendency  to  col- 
lapse or  death  by  asthenia  is  denoted  by  the  symptoms.  In  this,  as  in 
other  fevers,  it  is  desirable  to  forestall  a  notable  depression  of  the  vital 
forces  by  the  timely  use  of  stimulants  and  by  alimentation.  The  irrita- 
bility of  the  stomach  may  interfere  with  the  sustaining  treatment.  The 
forms  of  stimulus  and  nourishment  are  to  be  selected  which,  on  trial,  are 
found  to  be  best  borne.  Alcoholic  stimulants  may  be  given  per  enema, 
if  not  retained  by  the  stomach.  Two  of  my  colleagues  in  the  New  Orleans 
School  of  Medicine,  who  had  experienced  this  disease  in  its  severe  or  ma- 
lignant form,  attributed  their  recovery  to  the  free  use  of  alcoholic  stimu- 
lants. In  one  of  these  cases,  when  a  fatal  termination  was  regarded  as 
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imminent,  a  favorable  change  occurred  immediately  after  champagne  wine 
had  been  given  freely. 

It  is  proper  to  state  that  my  opportunities  for  observing  and  treating 
cases  of  yellow  fever  have  been  quite  limited.  During  the  three  years, 
however,  of  my  connection  with  the  New  Orleans  School  of  Medicine,  I 
became  acquainted  with  the  practical  views  of  my  colleagues  and  others 
who  had  treated  a  large  number  of  cases  of  the  disease.  These  views  were 
adverse  to  bleeding,  purgatives,  or  other  active  remedies.  Perfect  rest, 
careful  and  efficient  nursing,  and  sanitary  conditions,  were  considered  as 
of  prime  importance.  Measures  to  promote  gentle  diaphoresis  were 
deemed  highly  useful.  For  this  end,  the  body  is  kept  well  covered,  and 
a  mild  stimulant  diaphoretic  given,  the  infusion  of  the  orange-leaf  being 
the  remedy  commonly  used.  These,  together  with  sustaining  measures 
and  such  palliatives  as  the  particular  circumstances  in  individual  cases 
may  indicate,  constitute  the  treatment  generally  pursued  at  New  Orleans. 
Prof.  Fenner  was  led  to  attach  considerable  value  to  the  use  of  the  chlo- 
rine mixture,  as  recommended  by  Watson  in  scarlatina.1  He  also  regarded 
the  veratrum  viride  as  useful  when  the  pulse  is  frequent,  given  in  doses 
sufficient  to  act  as  a  cardiac  sedative. 

Yellow  fever  associated  with  remittent  fever  claims  the  employment  of 
anti-periodic  remedies,  especially  the  preparations  of  cinchona ;  these  may 
be  useful  as  tonic  remedies  in  cases  of  unmixed  yellow  fever. 

The  measures  for  the  prevention  of  yellow  fever  epidemics  have  been 
incidentally  referred  to  in  treating  of  the  causation  of  the  disease.  The 
indigenous  development  of  the  disease  is  to  be  prevented  by  removing,  as 
far  as  practicable,  all  auxiliary  morbific  causes  relating  to  individuals  and 
to  the  community  at  large ;  in  other  words,  by  measures  of  public  and 
private  hygiene.  There  is  reason  to  believe  that  complete  sanitary  regu- 
lations render  the  disease  preventable.3  The  importation  of  the  disease  is 
to  be  prevented  by  judicious  quarantine  regulations  which  embrace  effi- 
cient measures  for  the  disinfection  of  vessels  and  merchandise.  Free 
ventilation  is  important  as  a  means  of  disinfection.  Disinfecting  agents 
may  be  employed.3  Clothing,  bedding,  etc.,  are  disinfected  by  being  sub- 
jected to  a  temperature  of  210°  to  250°  Fahr.  In  view  of  the  promptness 
and  completeness  with  which  cold  destroys  the  special  cause  of  the  dis- 
ease, it  is  probable  that  the  disinfection  of  vessels  would  be  effectually 
accomplished  by  reducing  the  temperature  below  the  freezing  point. 

1  This  mixture  is  prepared  as  follows  :  "Put  eight  grains  of  the  chlorate  of  po- 
tassa  into  a  pint  bottle,  and  pour  upon  them  one  drachm  of  strong  hydrochloric 
acid.     Keep  the  mouth  of  the  bottle  closed  until  the  violent  action  has  ceased,  then 
add  an  ounce  of  water  and  shake  the  bottle  well ;  then  add  another  ounce  of  water, 
and  so  on  until  the  bottle  is  full.     The  chlorate  should  be  pulverizd,  and  in  cold 
weather  the  bottle  should  first  be  warmed.     A  tablespoont'ul  or  two  of  this  mixture, 
according  to  the  age  of  the  patient,  may  be  given  for  a  dose,  frequently.     An  adult 
may  take  the  whole  pint  in  a  day." — Vide  Watson's  Practice. 

2  Vide  paper  by  Dr.  Elislia  liarris,  entitled  "  Hygienic  Experience  in  New  Or- 
leans during  the  War,"  Bulletin  of  the  New  York  Academy  of  Medicine,  No.  30, 
Sept.  1865.     See,  also,  a  paper  by  the  late  Prof.  E.  D.  Fenner,  of  New  Orleans, 
written  just  before  his  lamented  death,  entitled  "Health  of  New  Orleans  during 
Military  Rule,"  in  the  Southern  Journal  of  Medical  Sciences,  vol.  i.  No.  1,  May, 
1866. 

3  Vide  page  504. 
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CHAPTER   VI. 

ERUPTIVE  FEVERS. 

Variola,  or  Smallpox— Anatomical  Characters— Clinical  History— Causation— Diagnosis— Prog- 
nosis—Treatment.  Varioloid,  or  Modified  Smallpox.  Vaccinia,  or  Cowpox.  Varicella,  or 
Chicken-pox. 

fTVHE  fevers  which  remain  to  be  considered  are  characterized  by  an  erup- 
_|_  tion  or  exanthem,  and  hence  they  are  called  eruptive  or  exanthema- 
tous  fevers.  The  continued  fevers,  typhus  and  typhoid,  have  also  an 
eruption,  but  the  eruption  is  less  constant  and  less  prominent  than  in  the 
eruptive  fevers.  The  eruptive  fevers  are  variola,  or  smallpox,  including 
the  modified  form  known  as  varioloid ;  varicella,  commonly  called  chick- 
en-pox ;  rubeola,  or  measles ;  scarlatina,  or  scarlet  fever,  and  roseola,  or 
rose-rash.  The  eruption  in  two  of  these  fevers  is  moist,  that  is,  vesicular 
or  pustular ;  this  is  true  of  variola  and  varicella.  In  the  remainder  the 
eruption  is  diy,  and  is  properly  an  efflorescence  or  rash.  To  the  latter 
kind  of  eruption  the  term  exanthem  is,  strictly  speaking,  restricted. 

All  the  eruptive  fevers  were  formerly  considered  as  varieties  of  one  dis- 
ease, and  the  individuality  of  all  of  them  was  not  fully  settled  much  before 
the  present  century.  Each  is  a  distinctive  species  of  fever,  having  phe- 
nomena and  laws  which  are  distinctive,  and  its  own  special  cause.  All, 
with  the  single  exception  of  roseola,  are  propagated  by  special  causes, 
reproduced  within  the  body ;  that  is,  they  are  communicable  diseases. 

The  division  of  the  career  of  the  disease  into  stages  is  the  same  in  all 
the  eruptive  fevers.  The  first  stage  is  the  stage  of  invasion  or  the  access ; 
this  stage  begins  with  the  first  manifestations  of  disease,  and  ends  with 
the  first  appearance  of  the  eruption.  The  second  stage  is  called  the  stage 
of  eruption,  and  extends  from  the  time  when  the  eruption  first  appears  to 
its  disappearance ;  this  stage  is  subdivided  in  variola.  The  stage  of  des- 
quamation,  or  desiccation,  follows  the  eruptive  stage,  and  either  consti- 
tutes or  is  followed  by  the  stage  of  convalescence.  The  consideration  of 
these  fevers  will  also  embrace  a  period  of  incubation,  and  events  liable  to 
occur  after  the  disease,  or  sequels. 

Variola.     Smallpox. 

The  discovery  of  vaccination,  by  the  immortal  Jenner,  toward  the  close 
of  the  eighteenth  century,  has  divested  this  disease  of  much  of  the  impor- 
tance which  it  had  in  the  two  previous  centuries,  when  it  ranked  first 
among  the  acute  affections  destructive  of  human  life.  It  is  not,  however, 
so  rare,  even  in  its  unmodified  form,  at  the  present  day,  but  that  cases 
are  liable  to  come  under  the  observation  of  every  practitioner.  The  gravity 
and  loathsomeness  of  the  disease,  together  with  its  contagiousness,  render 
highly  important  an  early  diagnosis  and  judicious  management.  In  treat- 
ing of  the  disease,  I  shall  confine  myself  mainly  to  matters  which  have  di- 
rect relation  to  the  practical  duties  of  the  physician,  devoting  very  little 
space  to  questions  of  merely  historical,  controversial,  or  speculative  in- 
terest. I  shall  consider  first  unmodified  variola,  and  afterward,  under  a 
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separate  head,  the  modified  form  of  the  disease  known  as  varioloid.  The 
latter  head  will  embrace  the  consideration  of  variola  produced  by  inocu- 
lation. 

ANATOMICAL  CHARACTERS. — This  disease  has  no  known  special  anato- 
mical characters  other  than  those  connected  with  the  eruption  on  the  skin 
and  mucous  membrane.  These  characters  will  enter  into  the  clinical  his- 
tory. Aside  from  these,  morbid  appearances  found  after  death  are  due  to 
complications  which  are  not  peculiar  to  this  disease. 

CLINICAL  HISTORY. — Differences  pertaining  to  the  eruption,  and  other 
events  embraced  in  the  clinical  history,  in  different  cases,  are  so  great 
that  writers  have  instituted  several  varieties  of  the  disease.  The  division 
into  confluent  and  discrete  or  distinct  variola  is  generally  adopted.  In 
the  latter  variety  the  vesicles  and  pustules  are  separate  or  distinct  from 
each  other.  In  the  former  variety  coalescence  of  the  vesicles  or  pustules 
takes  place.  In  cases  in  which  coalescence  exists  to  a  greater  or  less  ex- 
tent, but  not  over  the  whole  or  the  greater  part  of  the  surface  of  the  body, 
the  disease  is  said  to  be  semi-confluent.  Without  considering  these  varie- 
ties under  separate  heads,  I  shall  notice  their  distinctive  features  in  pro- 
ceeding to  consider  the  symptomatology  of  the  several  stages  of  the 
disease. 

Stage  of  Invasion. — The  disease  is  ushered  in  \>y  a  chill  in  the  great 
majority  of  cases,  and  the  chill  is  usually  marked,  more  so  than  in  the 
other  eruptive  fevers.  In  some  cases  a  series  of  chills  occurs,  alternating 
with  flushes  of  heat.  Febrile  movement  follows,  accompanied  generally 
by  more  or  less  perspiration.  The  latter  is  apt  to  continue  or  recur  more 
or  less  frequently  up  to  the  maturity  of  the  eruption,  a  feature  distinctive 
of  this,  as  compared  with  the  other  eruptive  fevers.  The  febrile  move- 
ment is  known  as  the  fever  of  the  eruption,  or  the  primary  fever.  In  this 
disease,  as  in  other  febrile  affections,  the  temperature  of  the  body  is  the 
criterion  of  the  intensity  of  the  fever.  The  fever,  as  judged  by  this  crite- 
rion, is  often  intense,  the  thermometer  sometimes  showing  a  rise  to  104° 
or  105°.  Nausea  and  vomiting  are  apt  to  be  prominent  symptoms  in  this 
stage.  The  tongue  becomes  coated.  Pain  is  referred  to  the  epigastrium, 
accompanied  with  tenderness  on  pressure,  either  with  or  without  notable 
nausea  and  vomiting.  Generally  the  bowels  are  constipated,  but  diar- 
rhoea is  sometimes  present,  especially  in  children.  Cephalalgia,  pain  in 
the  limbs,  and  general  debility  are  more  or  less  marked,  as  in  the  early 
part  of  other  essential  fevers  ;  but  in  this  fever  pain  in  the  loins  is  usually 
a  marked  symptom  and  possesses  diagnostic  importance.  Incomplete 
paraplegia  is  occasionally  observed,  generally  disappearing  with  the  de- 
velopment of  the  eruption.  Paralysis  of  the  bladder,  giving  rise  to  reten- 
tion of  the  urine,  sometimes  exists  without  paraplegia.  Convulsions  often 
attend  the  development  of  this  disease  in  children,  and  sometimes  occur 
in  adults.  Delirium  is  an  occasional  symptom. 

If  the  symptoms  in  this  stage  be  mild,  the  eruption  will  probably  be 
discrete,  but  if  the  chill  be  notably  marked,  the  febrile  movement  intense, 
the  lumbar  pain  very  severe,  etc.,  it  may  be  expected  that  the  disease  will 
prove  to  be  of  the  confluent  variety. 

The  duration  of  this  stage,  as  a  rule,  is  two  days.  The  eruption  begins 
to  appear  on  the  third  day  after  the  attack.  The  exceptions  to  this  rule, 
however,  are  numerous.  In  a  considerable  number  of  cases  the  eruption 
appears  on  the  second  or  the  fourth  day.  In  a  small  proportion  of  eases 
it  appears  on  the  fifth  day.  The  duration  is  sometimes  extended  to  the 
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sixth  day,  and  occasionally  even  longer.  The  eruption,  if  it  appear  on 
the  second  day,  may  be  expected  to  be  confluent,  and,  on  the  other  hand, 
in  proportion  as  the  appearance  of  the  eruption  is  protracted  beyond  the 
third  day,  mildness  of  the  disease  is  to  be  expected.  Two  events,  relating 
to  the  skin,  are  of  occasional  occurrence  in  this  stage.  One  of  these  is  a 
cutaneous  efflorescence  or  rash.  The  whole  or  the  greater  part  of  the 
surface  of  the  body  may  be  covered  with  this  erythematic  redness,  closely 
resembling  the  appearance  in  scarlatina.  The  disease  is  liable  to  be  mis- 
taken for  scarlatina  when  this  occurs.  In  other  cases  the  rash  is  in  iso- 
lated patches,  and  it  may  then  bear  some  resemblance  to  measles.  The 
patches,  however,  are  not  elevated,  that  is,  they  are  not  papular.  Small 
vesicles,  like  sudamina,  are  sometimes  observed.  The  efflorescence  ap- 
pears on  the  second  day  and  continues  only  eighteen  or  twenty -four  hours, 
giving  place  to  the  eruption  proper  of  the  disease. 

The  other  event  is  the  appearance  of  petechise,  that  is,  ecclrvmoses. 
These  may  be  more  or  less  abundant.  They  are  sometimes  very  nume- 
rous, covering  both  the  trunk  and  the  extremities.  In  some  cases  these 
foreshadow  subsequent  hemorrhages  ;  but  they  by  no  means  have  always 
this  significance.  They  do  not  always  denote  severity  of  the  disease ; 
they  are  sometimes  observed  in  mild  cases.  They  continue  during  the 
greater  part  of  the  stages  of  the  eruption  proper  of  the  disease. 

Stage  of  Eruption — The  eruption,  as  a  rule,  appears  first  on  the  face, 
especially  about  the  lips  and  chin,  and  nearly  at  the  same  time  on  the 
neck  and  wrists ;  next  on  the  chest  and  arms ;  then  over  the  body,  and 
last  on  the  lower  extremities.  Its  diffusion  over  the  whole  cutaneous  sur- 
face occupies  from  one  to  three  days.  Exceptionally  it  is  first  observed 
on  the  genital  organs,  chiefly  in  young  children,  and  on  the  loins  or  nates. 
It  may  appear  first  in  the  neighborhood  of  a  blister  or  sore  existing  in 
any  part  of  the  body.  Several  successive  changes  take  place  in  the  ph}~si- 
cal  characters  of  the  eruption,  which,  in  different  stages  of  its  progress, 
represent  nearly  all  of  the  cutanei.  At  first  it  appears  in  the  form  of 
small  red  spots  or  specks,  sometimes  having  a  purplish  or  livid  color.  It 
is  now  a  maculated  eruption.  The  central  part  of  the  maculae  becomes 
hard,  slightly  elevated,  and  pointed.  A  change  has  taken  place  from  a 
maculated  to  a  papular  eruption.  In  this  stage  of  its  progress,  the  erup- 
tion is  not  unlike  that  of  measles,  and  the  disease  is  liable  to  be  mistaken 
for  the  latter.  The  papulse  are  smaller,  rounder,  and  harder,  and  lack  the 
crescentic  or  curvilinear  arrangement  which  characterizes  the  eruption 
of  measles.  They  feel  like  small  shot  under  the  skin.  Next,  the  cuticle 
becomes  elevated  at  the  apices  of  the  papulse  by  a  drop  of  liquid.  The 
papulse  now  become  vesiculse.  This  change  is  observed  24  hours  after 
the  first  appearance  of  the  eruption.  After  24  hours  more,  i.e.,  48  hours 
from  the  first  appearance  of  the  eruption,  the  vesicles  have  acquired  con- 
siderable size.  On  the  fifth  day  of  the  stage  of  the  eruption,  the  vesicles 
have  attained  to  nearly  or  quite  their  full  development,  measuring  from 
4  to  ^  inch  in  diameter,  and  are  raised  from  72^  to  T%-  inch  above  the  level 
of  the  skin.  More  or  less  of  the  vesicles  present  a  depression  in  the 
centre.  They  are  said  to  be  umbilicated.  This  appearance  is  highly  char- 
acteristic, indeed,  almost  pathognomonic.  It  is  observed  in  no  eruption 
other  than  that  of  variola,  excepting  the  vaccine  vesicle,  and  sometimes 
ecthyma.  This  umbilicated  appearance  may  be  discovered  in  some  of  the 
vesicles,  often  as  soon  as  the  latter  are  discoverable.  The  vesicles  are 
multilocular,  consisting  of  five  or  six  cells.  They  contain  an  opalescent 
serum.  The  interior  is  lined  by  a  layer  of  lymph,  forming  a  pouch  or 
pock.  The  form  of  the  vesicles  is  that  of  a  truncated  cone. 
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This  is  the  history  of  the  eruption,  up  to  the  period  when  the  vesicles 
reach  the  maximum  of  their  development,  if  the  eruption  be  discrete.  In 
the  confluent  variety,  a  diffused  redness  of  the  surface  precedes  the  ap- 
pea  ranee  of  papules  and  vesicles.  This  diffused  redness  is  apt  to  lead  to 
the  error  of  supposing  the  disease  to  be  measles.  The  vesicles  when  they 
iirsL  appear  have  not  the  determinate  form  of  those  in  discrete  smallpox, 
but  run  together  or  coalesce  to  a  greater  or  less  extent.  At  the  end  of 
the  period  for  the  full  development  of  the  vesicles,  the  face  and  other 
parts  are  covered  with  patches  of  greater  or  less  size,  in  which  the  cuticle 
is  uniformly  raised  by  opalescent  serum,  resembling  a  blister.  The  whole 
of  the  face  and  the  greater  part  of  the  cutaneous  surface  may  be  covered 
with  coalescent  vesicles. 

After  the  full  development  of  the  vesicles,  there  is  another  important 
change  in  the  eruption.  The  vesicles  become  pustules.  In  other  words, 
suppuration  takes  place.  With  this  change  the  external  characters  are 
altered.  The  pocks  are  more  distended.  The  cells  are  broken  up.  The 
central  depression  is  lost,  and  the  pustules  become  pointed.  This  change 
from  vesicles  to  pustules  is  accompanied  by  general  symptoms  which  show 
it  to  be  an  important  epoch  in  the  clinical  history  of  the  disease.  Hence, 
with  this  change  begins  another  stage,  viz.,  the  suppurative  stage,  or  the 
stage  of  maturation.  This  will  claim  consideration  under  a  distinct  head. 
It  will  be  observed  that  of  the  different  forms  of  cutaneous  eruption,  all 
except  the  squamae  and  tuberculse  are  represented  in  the  successive 
changes  in  the  eruption  of  smallpox,  viz.,  enumerating  them  in  the  order 
of  their  sequence,  maculae,  papulae,  vesiculae,  pustules,  and,  in  the  conflu- 
ent eruption,  bullee. 

The  eruption  is  not  limited  to  the  skin.  Simultaneously  with  its  appear- 
ance on  the  cutaneous  surface,  it  may  be  observed,  to  a  greater  or  less 
extent,  on  the  mucous  membrane  of  the  mouth  and  throat.  It  appears 
here  in  the  form  of  round  opaque  spots  caused  by  a  deposit  of  lymph,  the 
epithelium  giving  way  from  the  accumulation  of  serum  beneath  it,  so  that 
vesicles  are  rarely  seen  on  a  mucous  surface.  The  membrane  surround- 
ing the  spots  is  inflamed,  and  ulceralion  sometimes  follows.  The  spots 
are  observed  especially  on  the  tongue  and  soft  palate.  They  are  liable  to 
occur  in  the  larynx,  trachea,  and  bronchi;  on  the  conjunctiva,  leading 
sometimes  to  ulcers  and  destruction  of  the  eye ;  within  the  nostrils  and 
on  the  prepuce  or  vulva.  According  to  Beraud  and  Trousseau,  the  erup- 
tion sometimes  takes  place,  in  the  male,  within  the  tunica  vaginalis,  giving 
rise  to  a  complication  which  has  been  termed  variolous  orchitis,  and  in 
the  female,  upon  the  peritoneum  surrounding  the  ovaries,  giving  rise  to 
variolous  ovaritis.  In  the  larynx,  the  eruption  may  cause  laryngitis 
which  ma^-  prove  fatal.  An  instance  of  this  kind  has  fallen  under  my 
observation. 

A  striking  feature  of  this  eruptive  fever  is  the  cessation  of  febrile  move- 
ment, or  a  notable  remission,  on  the  appearance  of  the  eruption.  The  pulse 
falls  to  nearly  or  quite  the  normal  frequency ;  the  heat  of  the  skin  is  but 
little  or  not  at  all  above  that  of  health,  and  the  thermometer  in  the  axilla 
shows  a  reduction  to  100°  Fahr.  This  is  a  highly  diagnostic  feature  of 
smallpox,  provided  the  eruption  be  not  confluent.  In  the  confluent  variety 
this  feature  is  either  wanting  or  it  is  much  less  marked.  As  the  eruption 
progresses  the  febrile  movement  is  gradually  developed  or  increased. 

Stage  of  Suppuration. — With  the  change  of  the  eruption  to  pustules, 
usually  oil  the  sixth  day  after  the  first  appearance  of  the  eruption,  then- 
is  a  recurrence  or  notable  increase  of  febrile  movement, Constituting  what 
is  known  as  the  suppurative  fever,  or  the  secondary  fever.  The  pulse 
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becomes  more  or  less  frequent,  the  heat  of  the  skin  is  sensibly  raised,  and 
the  thermometer  denotes  increase  of  temperature,  especially  in  the  even- 
ing as  compared  with  the  morning.  The  perspirations,  which  up  to  this 
epoch  are  apt  to  occur,  now  cease.  In  mild  cases  of  discrete  smallpox, 
the  secondary  fever  continues  only  for  three  or  four  days ;  if  it  continue 
longer,  it  is  kept  up  by  some  complication.  But  it  continues  longer  in 
the  confluent  variety  irrespective  of  any  complication.  The  febrile  move- 
ment is  symptomatic  of  the  affection  of  the  skin,  and  its  intensity,  other 
things  being  equal,  is  proportionate  to  the  degree  of  cutaneous  inflamma- 
tion incident  to  the  suppurative  process.  More  or  less  redness  of  the  skin 
is  apparent  in  the  spaces  between  the  pustules.  Tumefaction  of  the  face 
occurs,  and  is  often  considerable.  The  swelling  of  the  eyelids  is  often 
sufficient  to  close  the  eyes,  as  in  cases  of  erysipelas.  Swelling  of  the 
hands  and  feet  occurs  in  severe  cases,  especially  if  the  eruption  be  conflu- 
ent. The  swelling  of  the  face  and  extremities,  and  the  appearance  of 
inflammation  around  the  pustules,  belong  to  the  natural  history  of  the 
disease,  and,  if  wanting,  the  disease  will  be  likely  to  prove  fatal.  Trous- 
seau states  that  recovery  from  confluent  smallpox  almost  never  takes 
place  if  swelling  of  the  extremities  do  not  occur.  The  redness  and  swell- 
ing are  accompanied  by  a  burning  pain,  as  in  erysipelas.  Salivation  is  a 
frequent  symptom,  and  in  severe  cases  of  the  confluent  variety  it  is  often 
very  profuse,  and  accompanied  with  moi-e  or  less  swelling  of  the  salivary 
glands.  It  is  measurably  or  chiefly  dependent  on  the  eruption  in  the 
mouth  and  fauces.  It  is  rarely  observed  in  children.  In  severe  cases 
delirium  is  apt  to  occur  in  this  stage.  The  delirium  is  generally  passive 
like  that  in  most  cases  of  typhoid  fever,  but  it  is  sometimes  active  or  mani- 
acal. Other  ataxic  symptoms,  viz.,  subsultus,  carphologia,  and  coma- 
vigil,  may  also  occur,  denoting  always  a  condition  of  greater  gravity. 
Coma  occurs  in  a  certain  proportion  of  fatal  cases.  Other  symptoms  are 
due  either  to  complications  or  to  anomalous  occurrences  which  will  pre- 
sently be  noticed.  Diarrhoea  is  an  occasional  symptom,  and  is  always  an 
unfavorable  omen.  The  duration  of  the  stage  of  eruption  is  four  or  five  days. 
Stage  of  Desiccation. — This  stage  commences  on  about  the  twelfth  clay 
of  the  disease.  The  exceptional  cases  in  which  it  commences  much  earlier 
or  later  are  very  few.  The  tumefaction  and  redness  of  the  skin  diminish. 
The  pustules,  for  the  most  part,  break,  and  the  pus  concretes  into  a  thick 
scab.  Patches  in  which  the  eruption  is  confluent  become  covered  by  a 
continuous  scabby  crust.  The  whole  face,  in  severe  cases,  is  covered,  as 
if  by  a  mask,  presenting  a  hideous  appearance,  and  the  greater  portion  of 
the  surface  of  the  body  may  present  a  similar  aspect.  The  diminution  of 
the  inflammation  and  the  formation  of  scabs  are  first  observed  on  the 
face,  afterward  on  the  trunk  and  upper  extremities,  and  last  on  the  lower 
extremities.  During  this  stage  the  skin  exhales  a  sickening  characteristic 
odor.  In  cases  in  which  the  eruption  is  confluent  the  stench  is  extremely 
offensive,  and  may  be  perceived  at  a  considerable  distance.  The  spectacle 
in  this  and  the  preceding  stage  and  the  fetor  render  smallpox  the  most 
repulsive  and  loathsome  of  diseases.  In  mild  cases  the  stage  of  desicca- 
tion is  the  stage  of  convalescence.  The  scabs  fall  off,  leaving  the  skin 
beneath  unbroken,  but  presenting  a  discoloration  which  continues  for  a 
long  time,  and  is  especially  apparent  when  the  surface  is  exposed  to  cold. 
But  in  severe  cases  the  skin  beneath  the  scabs  is  excoriated  or  ulcerated, 
the  scabs  are  liable  to  be  renewed,  and  troublesome  ulcerations  sometimes 
follow.  More  or  less  febrile  movement,  in  severe  cases,  is  continued  into 
the  stage  of  desiccation.  In  mild  cases  there  may  remain  no  permanent 
traces  of  the  eruption,  but  in  the  great  nurjoi'ity  of  cases,  there  are  left 
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cicatrices,  either  circular  or  linear,  which  are  known  as  "  pitting"  or 
"  pock  marks."  The  amount  of  pitting  will  depend  on  the  abundance  of 
tin;  eruption,  the  size  of  the  pocks,  and  the  depth  of  the  ulcerations. 
Some  of  the  pocks  do  not  break,  but  harden,  and  their  contents  are  ab- 
sorbed. It  is  probable  that  in  these  suppuration  does  not  take  place,  that 
is,  the  vesicles  are  not  converted  into  pustules. 

To  recapitulate  the  relative  duration  of  the  several  stages  in  the  ma- 
jority of  cases  :  The  duration  of  the  stage  of  invasion  is  from  2  to  4  days, 
of  the  stage  of  eruption  about  5  days,  of  the  stage  of  suppuration  4  or  5 
days,  and  of  the  stage  of  dessication  6  to  10  days,  making  the  duration 
of  the  disease,  in  cases  ending  in  recovery  from  17  to  24  days.  In  mild, 
uncomplicated  cases,  the  recovery  is  usually  rapid,  but  the  convalescence 
may  be  indefinitely  prolonged  by  ulcerations  of  the  skin  and  complications. 

Various  complications  and  anomalous  events  are  liable  to  occur  in  the 
several  stages  of  the  disease.  Pharyngitis,  dependent  on  the  eruption 
within  the  pharynx,  is  sometimes  sufficient  to  occasion  pain  and  difficulty 
of  deglutition.  Laryngitis,  dependent  on  the  eruption  within  the  larynx, 
is  of  not  infrequent  occurrence.  It  is  denoted  by  huskiness  of  voice,  or 
aphonia,  Avith,  in  some  cases,  more  or  less  difficulty  of  respiration.  The 
laryngeal  inflammation  is  sometimes  diphtheritic.  (Edema  of  the  glottis 
is  an  occasional  accident.  Bronchitis,  also  from  the  eruption,  occurs  in 
a  certain  proportion  of  cases.  Pneumonitis,  pleuritis,  and  pericarditis, 
are  rare  complications.  Furunculi,  or  boils,  and  subcutaneous  abscesses 
are  not  uncommon,  both  as  concomitants  and  sequels.  Erysipelas  on  the 
face,  neck,  limbs,  or  body  was  noted  in  4Y  of  28t  cases  recorded  and  ana- 
lyzed by  Sargeant.1  Gangrene  may  occur  on  parts  exposed  to  pressure, 
and  sometimes  in  other  parts.  Ophthalmitis  is  an  important  complica- 
tion, sometimes  leading  to  permanent  blindness  from  opacity  or  perfora- 
tion of  the  cornea.  The  inflammation  in  the  throat  sometimes  extends 
through  the  Eustachian  tube  and  gives  rise  to  internal  otitis  which  is 
liable  to  eventuate  in  deafness.  Hemorrhage  in  various  situations  occurs 
in  a  certain  proportion  of  cases.  Epistaxis  is  an  occasional  early  symp- 
tom, and  docs  not  betoken  unusual  gravity  of  the  disease.  Haematuria 
is  sometimes  an  early  and  always  a  grave  symptom.  Hemorrhage  occur- 
ring, at  any  period  of  the  disease,  from  the  mouth,  throat,  air-tubes,  or 
bowels,  accompanied  by  petechiae  or  vibices,  and  sometimes  by  an  extra- 
vasation of  blood  into  the  pocks,  characterizes  certain  malignant  cases. 
Hemorrhagic,  scorbutic,  and  black  variola  are  names  applied  to  the  dis- 
ease as  exhibited  in  these  cases.  In  females  menstruation  is  apt  to  occur, 
and  if  not  irregular  or  profuse  it  is  not  an  untoward  event.  Metrorrhagia 
is  apt  to  occur  in  hemorrhagic  cases.  Albumin uria  is  a  symptom  of  not 
infrequent  occurrence  in  severe  cases.  It  is  probable  that  the  coma  which 
occasionally  occurs  is  sometimes  due  to  uraemic  poisoning.  The  occa- 
sional occurrence  of  symptoms  denoting  orchitis  and  ovaritis  has  already 
been  referred  to.  These  complications  are  supposed  to  be  due  to  the 
occurrence  of  the  eruption  in  the  parts  affected.  It  appears  not  to  be 
clearly  settled  whether  or  not  the  eruption  ever  takes  place  within  the 
stomach  and  intestinal  canal. 

CAUSATION. — Smallpox  is  a  highly  contagious  disease.  It  may  be  com- 
municated by  means  of  a  virus,  that  is,  by  inoculation,  and  by  means  of 
a  miasm  emanating  from  the  body.  It  is,  therefore,  propagated  by  both 

1  Report  of  the  cases  of  Smallpox  received  into  the  Philadelphia  City  Hospital  iu 
1845-40.  Vide  American  Journal  of  Medical  Sciences,  1849. 
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contagion  and  infection,  as  these  terms  have  been  defined  in  the  first  part 
of  this  work.  The  disease  is  readily  transported  by  means  of  fomites 
which  may  retain  the  virus  or  rniasm  in  an  effective  condition  for  months 
and  even  years.  A  very  transient  and  slight  exposure  often  suffices  for 
the  production  of  the  disease.  Thus,  it  is  not  infrequently  taken  by  pass- 
ing in  the  street  or  meeting  in  public  conveyances  persons  who  either 
are  or  have  recently  been  affected  with  it.  In  this  city  it  is  not  infre- 
quently contracted  in  hackney-coaches  which  have  been  used  for  carrying 
patients  to  hospitals.  The  disease  is  generally  supposed  to  be  commu- 
nicable in  all  its  stages,  but  undoubtedly  it  is  most  highly  so  during  the 
stages  of  suppuration  and  desiccation.  Dr.  S.  B.  Hunt,  Surgeon  of 
Volunteers  and  Medical  Director  in  the  Army  of  the  Southwest,  during 
the  late  civil  war,  says :  "  Smallpox  is  not  contagious  in  its  early  stages. 
If  the  patient  be  secluded  at  the  earliest  period  when  the  disease  can  be 
recognized  by  the  scientific  eye,  another  and  an  unprotected  person  can 
sleep  in  the  same  bedding  with  very  little  danger.  We  have  seen  this 
tested  on  a  large  scale."1  The  contents  of  the  vesicles  and  pustules  and 
the  crusts  and  scabs  formed  by  desiccation  contain  the  virus ;  and  the 
miasm,  it  is  probable,  not  only  emanates  from  the  cutaneous  surface,  but 
is  contained  in  the  expired  breath,  and  perhaps  in  the  intestinal  excreta. 
The  disease  may  be  communicated  from  the  dead  body  by  means  not  only 
of  the  virus,  but  the  miasm.  Thus  it  has  been  contracted  in  the  dissect- 
ing-room from  subjects  dead  with  the  disease.  It  is  stated  that  a  cadaver 
may  retain  the  virus  in  a  condition  to  communicate  the  disease  for  an 
indefinite  period — even  for  several  years.2  The  following  instance,  related 
by  Dickson,  is  interesting  as  showing  the  communication  of  the  disease 
from  the  dead  body,  death  having  taken  place  before  the  development  of 
the  eruption:  "  During  the  winter  of  1848-49,  a  young  man,  a  member  of 
the  medical  class  of  New  York  University,  died  suddenly  and  unexpect- 
edly in  the  night  under  the  care  of  a  physician  who  had  not  thought  him 
seriously  ill.  I  was  invited  to  the  autopsy,  and  observed,  when  the  corpse 
was  uncovered,  a  few  dark-red  spots  on  the  surface,  which  were  supposed 
to  be  petechial ;  the  principal  symptoms  of  this  attack  having  been  gastric 
with  great  debility,  as  we  were  informed.  The  coffin  was  taken  home  to 
a  New  England  village  for  burial,  where,  at  the  funeral,  some  of  the  re- 
latives approached  and  opened  it  to  see  the  face  of  the  deceased  before  it 
was  inhumed.  Of  this  number,  eight  were  attacked  with  smallpox,  no 
other  persons  in  the  neighborhood  being  assailed." 3  The  facts  in  this 
instance  militate  against  the  statement  by  Dr.  Hunt  just  quoted.  Whether 
the  disease  be  ever  produced  otherwise  than  by  means  of  contagion  or 
infection  is,  and  must  always  remain,  an  open  question ;  for,  with  respect 
to  the  many  reported  cases  in  which  the  disease  has  appeared  to  originate 
spontaneously,  it  can  always  be  said  that  there  may  have  been  some  un- 
suspected and  untraceable  exposure.  And  this  explanation  is  perhaps 
more  rational  than  the  supposition  that  the  special  cause  is  generated  de 
novo. 

The  susceptibility  to  the  disease  exists  in  all  ages,  but  it  is  greatest  in 
children.  It  is  a  curious  fact  that  some  persons  are  wholly  insusceptible 
to  it,  exposing  themselves  as  fully  as  possible,  with  impunity.  Cases 
haA^c  been  observed  in  which  persons  have  become  susceptible  after  having 
been  insusceptible  for  many  years.  Unknown  causes  peculiar  to  certain 
times  and  places  co-operate  with  infection  in  aiding  the  diffusion  of  the 

1  Sanitary  Memoirs  of  the  War,  p.  149. 

1   Vide  Nouveau  Diet.  Art.  Contagion. 

3  Vide  American  Journal  of  Medical  Sciences,  July,  1862. 
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disease,  so  that  it  prevails  as  an  epidemic.  Reference,  in  these  state- 
ments, is  had  to  the  production  of  the  disease  in  the  natural  way,  that 
is,  exclusive  of  inoculation.  The  disease  produced  by  the  infectious 
miasm  is  distinguished  as  natural  smallpox.  The  negro  and  Indian  races 
appear  to  be  particularly  susceptible  to  the  cause  of  the  disease.  As  a 
rule,  the  occurrence  of  the  disease  once  extinguishes  the  susceptibility 
ever  afterward.  Instances,  however,  are  not  extremely  infrequent  of  the 
disease  having  been  experienced  twice,  and  it  has  been  known  to  occur 
thrice. 

Certain  interesting  facts  relate  to  the  susceptibility  of  the  child  in 
utero.  A  pregnant  woman  affected  with  the  disease  may,  or  may  not, 
communicate  it  to  the  foetus.  The  development  of  the  disease  before 
birth  generally  causes  the  death  of  the  child,  and  cases  have  been  reported 
of  still-born  children  presenting  the  different  stages  of  the  eruption.  The 
death  of  the  child,  however,  does  not  always  occur. 

Healthy  children  have  been  born  presenting  the  evidence  of  having 
passed  safely  through  the  disease  in  the  uterus.  In  some  instances  the 
disease  has  been  contracted  before  birth,  but  not  developed  until  several 
days  after  birth.  Recovery  has  taken  place  under  these  circumstances. 
The  disease  may  be  communicated  to  the  unborn  child  by  the  mother 
after  the  fourth  month  of  pregnancy  and  perhaps  before.  Finally,  the 
special  cause  may  be  received  into  the  system  of  the  mother,  and  the 
foetus  become  affected  without  the  mother  experiencing  the  disease.  This 
fact  has  been  observed  in  cases  in  which  the  susceptibility  of  the  mother 
had  been  extinguished,  either  by  the  disease  having  been  experienced,  or 
by  vaccination.1 

The  special  cause  of  this  disease  remains  for  a  certain  period  latent, 
that  is,  there  is  a  period  of  incubation.  The  duration  of  this  period 
varies  from  one  to  nearly  three  weeks,  the  average  duration  probably 
being  from  twelve  to  fourteen  days.  Facts  appear  to  show  that  the  spe- 
cial cause  of  rubeola  or  of  scarlatina  may  be  in  operation  simultaneously 
with  the  operation  of  the  special  cause  of  variola ;  in  other  words,  small- 
pox may  be  combined  with  either  measles  or  scarlet  fever.  Cases,  how- 
ever, exemplifying  these  combinations  are  extremely  rare.'4 

During  the  epidemic  prevalence  of  smallpox,  cases  are  sometimes  ob- 
served in  which  all  the  symptoms  of  the  stage  of  invasion  occur  without 
being  followed  by  an  eruption.  The  disease  appears  to  abort  spontane- 
ously at  the  end  of  the  stage  of  invasion.  These  attacks  resemble  febri- 
cula,  but  it  has  been  observed  that  persons  who  have  had  these  attacks 
during  the  prevalence  of  smallpox  are  thereafter  insusceptible  to  the  dis- 
ease, although  not  protected  by  vaccination.  Hence,  it  has  been  con- 
sidered that  the  disease  sometimes  occurs  without  an  eruption ;  and 
writers  have  been  accustomed  to  recognize  as  a  variety  of  the  disease, 
variola  sine  variolis. 

The  question  in  what  consists  the  essential  principle,  the  contagium,  in 
the  virus  and  the  infectious  miasm,  is  one  of  great  pathological  interest. 
It  is  claimed  by  the  advocates  of  the  germ-theory  of  disease  that  the 
efficient  agents  are  living  organisms,  either  animal  or  vegetable ;  and, 
according  to  the  late  researches  of  Coze  and  Feltz,  the  blood  contains  a 
particular  species  of  vibrios.  The  discussion  of  the  question,  however, 
in  the  present  state  of  our  knowledge,  would  be  here  out  of  place. 

1  For  a  collection  of  cases  exemplifying  these  facts,  vide  appendix  to  Gregory  on 
the  Eruptive  Fevers,  by  the  American  Editor,  Dr.  Bulkley. 
*  Vide  appendix  to  Gregory's  work,  by  Bulkley. 
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DIAGNOSIS. — The  diagnosis  of  smallpox  presents  no  difficulty  after  the 
characters  of  the  eruption  are  fully  manifested.  It  is  not  so  easy  at  an 
early  period  of  the  stage  of  the  eruption  before  the  vesicles  are  distinct. 
In  seeking  to  determine  the  character  of  the  eruption,  vesicles  should  be 
looked  for,  and,  next,  their  umbilicated  appearance.  This  appearance,  it 
is  to  be  borne  in  mind,  is  almost  pathognomonic.  The  distinctive  charac- 
ters of  the  papules,  as  determined  by  the  touch,  are  also  to  be  borne  in 
mind,  viz.,  they  are  granular,  hard,  and  deep-seated.  The  duration  of  the 
stage  of  invasion  is  to  be  considered,  viz.,  from  tAvo  to  three  days.  The 
prominence  of  lumbar  pain  and  vomiting,  and  especially  the  remissions 
or  cessation  of  febrile  movement  at  the  time  of  the  appearance  of  the 
eruption,  are  important  diagnostic  features.  An  examination  of  the 
throat  and  mouth  should  not  be  omitted.  The  round,  whitish,  or  ashy 
spots,  which  are  characteristic  of  the  eruption  on  a  mucous  surface,  are 
generally  apparent  here  as  soon  as,  or  even  before,  the  eruption  appears 
on  the  skin.  The  appearance  of  the  cutaneous  eruption  successively,  on 
the  face  or  neck,  the  trunk  and  upper  extremities,  and  the  lower  extremi- 
ties, is  to  be  recollected. 

The  diagnosis  cannot  be  made  with  positiveness  prior  to  the  stage  of 
the  eruption.  Pain  in  the  loins  with  febrile  movement,  taken  in  connec- 
tion with  the  absence  of  the  symptoms  which  attend  the  access  of  the 
other  eruptive  fevers,  and  of  typhoid  fever,  should  excite  a  strong  suspi- 
cion of  smallpox,  especially  if  the  patient  be  not  protected  either  by 
vaccination  or  by  having  once  had  the  disease.  The  exclusion  of  rubeola 
and  scarlatina  by  the  absence  of  the  symptoms  characteristic  of  the  stage 
of  invasion  in  these  diseases  is  an  important  step  in  the  diagnosis  prior 
to,  and  in  the  early  part  of,  the  stage  of  eruption.  When  the  eruption 
first  appears,  the  differential  diagnosis  lies  chiefly  between  these  fevers. 
In  rubeola  the  Schneiderian  membrane  and  air  passages,  and  in  scarlatina 
the  fauces  are  prominently  and  early  affected,  as  will  be  seen  in  treating 
of  these  fevers.  Moreover,  in  rubeola  the  stage  of  invasion  is  longer, 
and  in  scarlatina  it  is  shorter,  than  in  variola.  In  neither  rubeola  nor 
scarlatina  does  the  febrile  movement  remit  or  cease  when  the  eruption 
appears.  Other  affections  liable  to  be  confounded  with  smallpox,  are 
lichen,  accompanied  with  febrile  movement,  and  a  secondarj'  syphilitic 
eruption.  The  occasional  occurrence  of  an  efflorescence  and  of  petechire, 
to  which  reference  has  been  made,  preceding  the  eruption  proper,  is  to  be 
borne  in  mind. 

The  diagnostic  points  of  smallpox  should  be  fixed  in  the  memory,  as, 
in  view  of  the  danger  of  the  diffusion  of  the  disease  by  exposure  before 
its  character  is  ascertained,  an  early  diagnosis  is  immensely  important. 
As  another  inducement  for  being  prepared  to  recognize  the  disease 
promptly,  it  may  be  added  that  the  ability  of  the  physician  is  thereby 
strikingly  shown,  while,  on  the  other  hand,  delay  or  failure  to  recognize 
it  brings  upon  him  popular  censure.  Of  the  liability  to  error  of  diagnosis 
in  considering  cases  of  other  affections  as  cases  of  smallpox,  the  follow- 
ing statistics,  kindly  obtained  for  me  by  Dr.  Henry  G.  Piffard,  formerly  of 
the  resident  medical  staff  at  Bellevue  Hospital,  ma}'  be  cited :  Of  1494  pa- 
tients admitted  into  the  smallpox  hospital  on  Blackwell's  Island  during 
the  years  1860,  '61,  and  '62,  in  48  the  disease  proved  not  to  be  smallpox. 
Of  these  48  cases,  the  disease  in  10  was  scarlatina,  in  9  rubeola,  and  in 
29  various  other  affections. 

PROGNOSIS. — Unmodified  or  natural  smallpox  is  attended  with  much 
danger  to  life,  the  ratio  of  fatal  cases  being  as  1  to  3  or  4.  The  mortality 
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is  very  great  in  cases  of  the  confluent,  and  considerably  less  in  the  dis- 
crete variety,  the  ratio  in  the  latter  being  as  1  to  10.  The  death-rate 
varies  between  wide  limits  in  different  epidemics.  The  disease  is  much 
more  fatal  to  children  than  to  adults,  and  is  especially  fatal  in  early 
infancy.  It  is  also  extremely  fatal  to  aged  persons.  With  respect  to 
the  period  of  the  disease  when  death  is  most  likely  to  take  place, 
Gregory's  analysis  of  1G8  fatal  cases  gives  results  which  are  probably  of 
general  application.  Of  the  108  cases,  death  took  place  in  99  during  the 
second  week,  in  32  during  the  first  week,  in  21  during  the  third  week,  in 
9  during  the  fourth  week,  and  in  t  during  the  fifth  week. 

Death  is  sometimes  attributable  to  the  intensity  of  the  disease  per  se. 
Life  is  then*  destroyed  before  the  eruption  is  matured,  and  without  any 
important  complication  having  taken  place.  Instances  of  this  kind  are 
rare.  If  death  take  place  before  the  stage  of  suppuration,  it  is  generally 
due  to  some  important  complication.  Complications  which  are  likely  to 
prove  fatal  are,  acute  laryngitis,  oedema  glottidis,  pneumonitis,  and  an 
affection  of  the  kidneys  involving  uraemia.  The  latter  is  to  be  suspected 
in  cases  in  which  coma  or  convulsions  occur. 

Death  not  attributable  tc  complications  is  generally  due  to  inability  of 
the  powers  of  the  system  to  support  the  cutaneous  affection  ;  hence,  the 
danger,  other  things  being  equal,  is  proportionate  to  the  amount  of  the 
eruption.  Confluent  smallpox  involves  a  very  extensive  suppurative 
inflammation  which  is  apt  to  lead  to  a  fatal  result  by  exhaustion.  Un- 
favorable prognostics  are,  great  prostration,  frequency  and  feebleness  of 
the  pulse,  typhoid  delirium  and  other  ataxic  symptoms,  absence  or  sub- 
sidence of  redness  and  tumefaction  of  the  face  and  extremities,  cessation 
of  salivation,  diarrhoea,  hemorrhage  from  the  mucous  membrane  and 
extravasations  on  the  cutaneous  surface. 

Death  taking  place  during  or  after  the  stage  of  desiccation  is  attributa- 
ble to  ulcerations  of  the  skin,  boils,  abscesses,  eiysipelatous  inflamma- 
tion, gangrene,  continued  diarrhoea,  etc. 

In  pregnant  women  the  disease  in  its  severe  form  is  apt  to  induce 
abortion  or  miscarriage,  and,  under  these  circumstances,  the  result  is 
generally  fatal. 

TREATMENT. — The  treatment  of  smallpox  embraces  measures  having 
direct  reference  to  the  eruption,  and  those  indicated  by  the  phenomena  of 
the  disease,  irrespective  of  the  eruption ;  in  other  words,  the  treatment  is 
local  and  general. 

The  general  treatment  involves  the  same  principles  as  the  continued 
fevers.  There  is  no  special  treatment.  The  disease  will  run  its  course, 
and,  hence,  the  expectant  plan  is  to  be  pursued.  During  the  stage  of 
invasion,  the  intensit}r  of  the  febrile  movement  may  be  lessened  by  the 
use  of  cold  drinks,  ice-water,  lemonade,  carbonated  water,  allowed  as 
freely  as  the  condition  of  the  stomach  will  permit,  by  refrigerant  reme- 
dies, and  sponging  the  surface  of  the  body  with  cold  or  tepid  water.  The 
latter  is  not  objectionable  on  the  score  of  interfering  with  the  appearance 
of  the  eruption.  Bloodletting  is  very  rarely,  if  ever,  called  for.  Cathar- 
tics are  not  indicated,  but  constipation  is  to  be  removed  by  mild  laxa- 
tives or  simple  enemata.  Remedies  to  relieve  nausea  or  vomiting  and 
cephalalgia  are  frequently  indicated  in  this  stage.  Prof.  Polli  claims  in 
behalf  of  the  sulphites  in  this,  as  in  other  essential  fevers,  that  they  exert 
a  modifying  effect  upon  the  disease,  lessening  the  severity  and  danger. 
Snnsom  thinks  that  the  sulphite  of  sodium  in  doses  from  20  to  30  grs. 
given  eve^  third  or  fourth  hour  is  useful.  He  also  regards  as  an  useful 


964  VARIOLA  —  SMALLPOX. 

remedy  the  sulpho-carbolate  of  -sodium  given  in  the  same  doses  and 
with  the  same  intervals. 

During  the  stage  of  the  eruption,  prior  to  suppuration,  palliative  mea- 
sures are  indicated  by  continued  nausea  or  vomiting,  vigilance,  restless- 
ness, diarrhoea  in  some  cases,  etc.  The  various  complications  which  are 
liable  to  occur  will  also  furnish  therapeutical  indications.  It  is  probable 
that  the  mineral  acids  are  useful  in  this  fever  as  well  as  in  the  continued 
fevers.  Alimentation  and  supporting  measures  in  some  cases  are  impor- 
tant in  this  stage.  These  measures  are  important  in  the  suppurative 
stage  and  the  stage  of  desiccation  in  proportion  as  the  eruption  is  copi- 
ous and  confluent,  and  the  general  symptoms  are  indicative  of  failure  of 
the  vital  forces.  The  principles  which  should  govern  the  us^  of  alcoholic 
stimulants  and  tonic  remedies  in  conjunction  with  concentrated  nutri- 
ment are  the  same  as  in  all  the  essential  fevers  and  other  disease  in  which 
danger  in  the  direction  of  asthenia  is  more  or  less  imminent. 

All  the  hygienic  conditions  which  are  so  important  in  the  treatment  of 
typhus  and  typhoid  fever  are  not  less  important  in  the  treatment  of 
smallpox ;  and,  of  these  conditions,  the  freest  possible  ventilation  is  of 
especial  importance. 

The  local  treatment  embraces  measures  to  render  the  eruption  abortive 
on  the  face,  or  to  prevent  the  disfiguration  caused  by  pitting.  The  treat- 
ment for  this  end  is  called  ectrotic,  this  term  signifying  to  miscarry.  The 
ectrotic  treatment  extending  more  or  less  over  the  body  has  been  sup- 
posed to  be  useful  by  limiting  the  amount  of  cutaneous  inflammation,  and 
thereby  the  degree  of  secondary  fever  and  danger  from  exhaustion.  Of 
the  various  ectrotic  measures  which  have  been  tried,  the  following  have 
been  found  measurably  successful : — 

1.  The  careful  evacuation  of  the  vesicles  by  means  of  a  fine  needle. 
This  plan  is  advocated  by  Kayer.     It  calls  for  much  patience  on  the  part 
of  the  operator. 

2.  Evacuation  of  the  vesicles  and  cauterization  by  means  of  a  fine- 
pointed  stick  of  the  nitrate  of  silver.     This,  also,  is  a  very  tedious  opera- 
tion.    It  is  highly  recommended  by  Yelpeau,  Bretouneau,  and  others. 

3.  The  application  of  the  tincture  of  iodine,  once  or  twice  daily  by 
means  of  a  brush,  while  the  eruption  is  papular.     This  plan  was  intro- 
duced by  Dr.  Crawford,  of  Montreal,  and  Dr.  Samuel  Jackson,  of  North- 
umberland, Pa.     The  effect  was  observed  by  Sargeant  in  thirty  cases,  the 
treatment  being  limited  to  one  side  of  the  face.     There  was  but  little 
swelling  on  the  side  on  which  the  iodine  was  applied ;  the  vesicles  were 
flattened,  and  the  pitting,  although  not  prevented,  was  evidently  diminished. 

4.  The  exclusion  of  light  and  air  was  recommended  as  an  ectrotic  mea- 
sure by  the  late  Dr.  Picton,  of  New  Orleans.     This  is  effected  by  covering 
the  face  with  a  plaster  of  some  kind.     Covering  the  face  with  gold-leaf, 
as  practised  by  the  Egyptians,  aceoixling  to  Larrey,  must  be  useful  chiefly 
by  excluding  light  and  air. 

5.  The  application  of  a  mild  mercurial  ointment,  spread  on  cloth,  has 
been  highly  recommended  by  Stewardson.1     It  is  advocated  strongly  by 
several  French  observers.     Sargeant  found  this  plan  useful,  but  less  effec- 
tive than  the  application  of  iodine.     The  risk  of  producing  the  constitu- 
tional effects  of  mercury  is  an  objection  of  considerable  moment  to  this 
plan.     Mercurialization  is  certainly  not  desirable  in  smallpox.     In  view 
of  this  risk,  Bennett  was  led  to  substitute,  for  the  mercurial  ointment, 
calamine  saturated  with  olive  oil,  and  this  application  he  found  to  be 

1   Vide  American  Journal  of  the  Medical  Sciences,  January,  1843. 
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equally  effective.  Skoda  and  Hebra  recommend  the  application  of  com- 
presses dipped  in  a  solution  of  corrosive  sublimate  (grs.  ii-iv,  to  water 
5vi).  Niemeyer  prefers  a  weaker  solution  in  gr.  i  to  £vi. 

6.  The  application  of  the  subnitrate  of  bismuth  and  prepared  chalk,  in 
equal  parts,  twice  daily,  often  smearing  the  surface  witli  sweet  oil,  is  stated 
to  be  an  effective  ectrotic  measure  by  Dr.  Hamilton,  of  Illinois.1 

7.  Dr.  Stokes  advises  the  application  of  poultices  over  the  face,  as  the 
surest  method  of  preventing  disfigurement.     They  should  be  applied  at 
the  earliest  period  and  continued  to  an  advanced  stage  of  the  disease.   He 
thinks  that  linseed  meal  is  the  best  article  for  the  poultice.     It  should  be 
sj tread  on  a  soft  material,  such  as  French  wadding,  and  covered  with 
gutta-percha  paper  or  oiled  silk. 

8.  The  application  of  collodion,  as  an  ectrotic  application,  was  first 
suggested  in  a  letter  to  me  by  Dr.  S.  B.  Brinkerhoff,  of  Sinesville,  Pa.2    It 
was  subsequently  employed  by  Aran,  of  Paris.     The  collodion  is  to  be 
applied  once  or  twice  daily  by  means  of  a  brush.     To  be  successful,  the 
application  must  be  made  while  the  eruption  is  papular,  or  while  the 
vesicles  are  quite  small.     Applied  at  a  later  period,  it  seemed  to  me  in 
one  case  to  increase  the  pitting.     In  the  few  cases  in  which  I  have  seen 
this  plan  tried,  the  application  was  agreeable  to  the  patient. 

A  solution  of  gutta-percha  in  chloroform  has  been  used  by  Stokes, 
Graves,  and  Wallace.  The  modus  operandi  of  the  gutta-percha  is  similar 
to  that  of  collodion,  the  effect  being  produced  by  means  of  the  exclusion 
of  air  and,  mechanically,  by  the  compression  caused  by  the  applications. 

9.  Carbolic  acid  has  been  ^used  with  success  by  Lemaire  and  Sansom. 
The  acid  is  to  be  liquefied  by  alcohol,  and  applied  by  means  of  a  camel's 
hair  pencil  brush,  as  soon  as  the  contents  of  the  vesicles  begin  to  appear 
puriform. 

Aside  from  ectrotic  measures,  the  local  treatment  embraces  evaporating 
lotions  to  abate  undue  heat,  a  weak  solution  of  the  chloride  of  lime  as  an 
antiseptic  and  to  allay  pruritus,  soothing  unguents  in  the  suppurative 
stage,  and  absorbent  powders.  If  ulcerations  follow  the  falling  off  of  the 
scabs,  they  require  the  same  applications  as  ulcers  occurring  under  other 
circumstances. 

It  should  be  an  object  of  treatment  to  prevent  the  eruption  from  ap- 
pearing on  the  conjunct! val  membrane.  The  continued  application  of 
compresses  wet  with  cold  water  is  advisable  for  this  object.  Niemeyer 
advises  a  weak  solution  of  corrosive  sublimate. 

With  a  view  to  prevent  diffusion  of  the  disease,  patients  should  not  be 
discharged  from  hospital,  or,  if  treated  at  home,  allowed  to  go  abroad, 
until  the  surface  is  completely  free  from  scabs,  and  repeated,  thorough 
ablutions  have  been  employed.  All  articles  of  clothing  worn  during  the 
disease  should  be  left  at  the  hospital,  or,  in  cases  in  private  practice, 
destroyed.  Fumigations,  as  a  means  of  destroying  the  virus  or  miasm, 
should  not  be  relied  upon.  Physicians,  after  visiting  patients  affected 
with  this  disease,  should  not  see  other  patients  until  after  having  been 
sufficiently  in  the  open  air  for  the  miasm  to  be  dissipated  by  free  ventila- 
tion. The  hands  should  lie  washed  before  leaving  the  hospital  or  house, 
and  change  of  dress  before  visiting  other  patients,  especially  young  chil- 
dren, is  to  be  recommended,  if  not  enjoined. 

1  American  Journal  of  the  Medical  Sciences,  Oct.,  1865. 

2  Vide  Buffalo  Medical  Journal,  vol.  vi.,  1851. 
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Modified   Smallpox,  or   Varioloid. 

Thus  far,  smallpox  has  been  considered  in  its  ordinary  form  as  pro- 
duced by  an  infectious  miasm,  that  is,  natural  smallpox,  in  persons  unpro- 
tected by  vaccination.  Materially  modified,  as  respects  the  events  of  its 
clinical  history,  and  its  severity  notably  diminished,  the  disease  is  com- 
monly known  as  varioloid.  This  term  is  not  to  be  understood  as  applied 
to  a  disease  essentially  distinct  from,  although  resembling,  smallpox.  The 
name  would  imply  this.  But  in  all  cases  to  which  the  term  varioloid  is 
correctly  applied,  the  disease  is  neither  more  nor  less  than  variola. 

Smallpox  is  modified,  as  a  rule,  in  a  remarkable  degree  when  produced 
by  inoculation,  or,  as  it  is  also  called,  variolation.  As  a  means  of  render- 
ing the  disease  so  mild  as  to  be  measurably  divested  of  danger,  and  of 
preventing  pitting,  inoculation  had  been  practised  from  time  immemorial 
in  China  and  Persia.  Imported  into  Turkey,  the  practice  was  introduced 
thence  into  Great  Britain  by  the  Lady  Mary  Wortley  Montague,  in  1721. 
It  was  not  adopted  in  France  until  1764.  In  the  same  year  of  its  intro- 
duction into  Great  Britain,  a  large  number  of  persons  in  Boston  and  the 
vicinity  were  inoculated  by  Ward  Nicholas  Boylston.  Boylston  Avas  the 
first  to  note  this  important  fact  relating  to  variola  produced  by  inocula- 
tion, viz.,  the  average  period  of  incubation  is  shorter  than  in  cases  of 
natural  smallpox.  Hence,  the  production  of  natural  smallpox  may  be 
anticipated  and  prevented  by  inoculation  after  known  exposure  to  the 
miasm  of  the  disease. 

The  eruption  in  cases  of  inoculated  smallpox,  or  after  variolation,  is 
usually  slight.  The  pocks  rarely  exceed  100.  Many  of  them  abort,  that 
is,  they  do  not  proceed  to  suppuration.  The  secondary  fever  is  slight  or 
wanting.  There  is  very  little  constitutional  disturbance,  and  the  disease 
leaves  little  or  no  pitting.  These  statements  are  true  in  the  main.  Ex- 
ceptionally, when  inoculation  was  largely  practised,  the  disease  was  severe. 
The  rate  of  mortality  was  exceedingly  small,  varying,  according  to  Shat- 
tuck,  in  23,000  cases,  in  Boston,  from  5  to  30  deaths  in  a  thousand. 
Transferring  the  virus  from  persons  successively  inoculated,  the  disease 
becomes  progressively  more  and  more  modified,  until  at  length,  as  a  rule, 
to  which  there  are  exceptions,  the  eruption  consists  only  of  the  pustule 
formed  at  the  point  of  inoculation,  with  a  few  pustules  developed  around 
this  mother-pustule.' 

As  a  rule,  variolation  affords  complete  protection,  ever  thereafter, 
against  smallpox.  For  those  who  availed  themselves  of  it,  therefore,  it 
was  a  great  blessing  prior  to  the  discovery  of  vaccination.  But  it  contri- 
buted to  the  diffusion  of  the  disease  by  multiplying  the  foci  of  contagion 
and  infection,  and,  since  the  discovery  of  vaccination,  it  has  ceased  to  be 
resorted  to  as  a  means  of  avoiding  the  danger  and  disfigurement  of  natu- 
ral smallpox.  In  England  the  practice  of  inoculation  is  interdicted  by 
law,  with  severe  penalties.  Under  certain  circumstances,  however,  the 
physician  is  not  only  justified,  but  it  is  his  duty  to  practise  inoculation. 
These  circumstances  are :  the  known  exposure  to  the  miasm  of  smallpox 
of  persons  who  have  never  had  the  disease,  and  who  are  unprotected  by 
vaccination,  and  an  inability  to  obtain  the  vaccine  virus.  Inoculation 
should  then  be  resorted  to  in  order  to  secure  the  great  advantages  of 
modified  smallpox.  The  late  Prof.  Dickson  advocated  a  restoration  of 
the  practice  of  inoculation,  in  addition  to  vaccination,  with  a  view  to  test 

1  Vide  Trousseau,  Clinique  Medicale,  tome  premier. 
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the.  protective  power  of  the  latter,  and  destroy,  as  completely  as  possible, 
all  susceptibility  to  the  disease.1 

Inoculation  has  been  successfully  practised  in  cows,  as  a  means  of  ren- 
dering less  severe  and  dangerous  the  epizootic  disease  affecting  these  ani- 
mals, which  is  undoubtedly  the  same  disease  as  variola  in  man,  viz.,  vac- 
cin  id,  or  cowpox.  And  this  practice,  with  similar  success,  has  been  resorted 
to  in  a  disease  affecting  sheep,  which  is  probably  the  same  disease.2 

At  the  present  day,  in  most  cases  of  varioloid,  the  modification  is  due 
to  vaccination.  Vaccination,  as  will  presently  be  seen,  does  not  always 
afford  complete  protection  against  smallpox,  but,  in  general,  the  disease 
is  materially  modified. 

In  varioloid  the  primary  or  eruptive  fever,  in  the  stage  of  invasion,  is 
often  as  marked  as  in  cases  of  natural  smallpox.  The  duration  of  this 
stage  is  longer  than  the  average  duration  in  ordinary  variola.  The  erup- 
tion is  usually  far  less  copious ;  a  few  pocks  only  may  appear,  and  the 
eruption  may  even  be  limited  to  a  single  pock.  The  eruption  passes  more 
rapidly  through  the  successive  changes,  the  maturation  being  completed 
in  five  or  six  days.  Frequently  the  eruption  aborts  to  a  greater  or  less 
extent.  It  may  stop  at  the  vesicular,  and  even  at  the  papular,  period. 
More  or  less  of  the  vesicles  dry  up  without  breaking.  The  general  symp- 
toms, as  a  rule,  are  much  milder  than  in  most  benign  cases  of  natural 
smallpox.  The  secondary  fever  is  either  slight  or  wanting,  and  the  con- 
valescence is  speedy.  Exceptionally  cases  are  severe,  and  the  disease 
proves  fatal  in  a  ratio  varying  from  seven  to  ten  per  cent. 

Smallpox  is  modified  in  a  certain  proportion  of  cases  spontaneously, 
that  is,  irrespective  of  inoculation  or  vaccination.  Cases  presenting  the 
characters  of  varioloid  occurred  prior  to  the  practice  of  inoculation  and 
the  discovery  of  vaccination.  They  were,  however,  rare.  Finally,  modi- 
fied smallpox- or  varioloid  is  apt  to  be  the  form  of  the  disease  when  it 
occurs  in  those  who  have  before  experienced  it.  In  all  cases  of  varioloid, 
it  is  to  be  borne  in  mind  that  the  disease  is  essentially  variola  or  smallpox, 
and  that  the  virus  or  miasm,  however  mild  may  be  the  cases,  is  capable 
of  producing,  in  persons  unprotected,  a  severe  and  fatal  form  of  the 
disease. 

The  diagnosis,  is  cases  of  varioloid,  offers  difficulties  which  do  not  ob- 
tain in  cases  of  unmodified  smallpox.  The  disease  most  likely  to  be  con- 
founded with  varioloid  is  rubeola.  The  different  points  will  be  stated  in 
treating  presently  of  the  latter  disease. 

In  cases  of  varioloid  oftcncr  than  in  ordinary  variola,  the  eruption  is 
liable  to  be  preceded  and  accompanied  by  an  efflorescence  bearing  consid- 
erable resemblance  to  scarlatina.  Until  the  variolous  eruption  is  devel- 
oped, the  disease  may  be  supposed  to  be  scarlatina.  The  occurrence  of 
papules  in  the  midst  of  the  efflorescence,  and  the  remission  or  cessation 
of  febrile  movement,  are  the  differential  points.  Moreover,  an  examina- 
tion of  the  mouth  and  throat  may  show  the  characteristic  eruption  here 
before  its  distinctive  characters  on  the  skin  are  apparent.  The  occurrence 
of  a  scarlatiniform  eruption  explains,  in  some  cases,  the  supposed  coexist- 
ence of  variola  or  varioloid  and  scarlatina. 

The  treatment  of  varioloid  does  not  claim  separate  consideration.  The 
same  principles  are  involved  as  in  the  treatment  of  ordinary  smallpox, 

1  On  Smallpox  and  the  means  of  protection  against  it.     By  S.  Henry  Dickson, 
M.D.,  Professor  of  the  Practice  of  Medicine  in  Jefferson  Medical  College;  Am. 
Journ.  of  Medical  Sciences,  July,  ISli-.1. 

2  Vide  Aitken,  op.  cit.,  and  Trousseau,  Clin.  Medicale. 
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but  the  comparative  mildness,  in  the  great  majority  of  cases,  renders 
active  treatment  unnecessary.  Usually  little  is  required  except  hygienic 
measures. 

Vaccinia,  or  Cowpox. 

Vaccinia  and  cowpox  are  names  of  a  disease  of  the  cow,  which,  commu- 
nicated to  man,  destroys,  in  the  great  majority  of  cases,  for  a  certain 
period,  the  susceptibility  to  smallpox,  and,  in  the  cases  in  which  it  does 
not  offer  complete  protection  against  the  latter  disease,  renders  it,  as  a 
rule,  mild  and  devoid  of  danger.  Cowpox  is  transferred  to  man  and  from 
one  person  to  another  by  the  introduction  of  a  virus,  and  never,  at  a  dis- 
tance, by  infection.  The  operation  for  its  communication  is  called  vacci- 
nation.  For  the  employment  of  vaccination  as  a  means  of  preventing 
smallpox,  the  world  is  indebted  to  the  immortal  Jenner.  The  discovery 
was  promulgated  by  Jenner  in  1798,  after  a  series  of  observations  and 
experiments  which  had  occupied  his  attention  for  twenty  years.  The 
fruits  of  this  trariscendently  important  discovery  have  been  the  saving  of 
an  incalculable  number  of  lives  which  would  otherwise  have  been  destroyed 
by  one  of  the  most  loathsome  of  diseases,  and  the  prevention,  to  an  extent 
which  cannot  be  computed,  of  the  disfigurement  and  other  distressing 
effects  which  smallpox  is  apt  to  produce  when  it  does  not  prove  fatal.  Of 
all  the  benefactors  who  have  ever  lived,  no  one  has  conferred  on  mankind 
such  immense,  palpable,  and  time-lasting  benefits.  Yet,  out  of  the  ranks 
of  the  medical  profession,  how  many  are  ignorant  of  the  name  of  the  dis- 
coverer of  vaccination  I  The  practice  of  vaccination  met  at  the  outset 
with  much  hostility,  but  Jenner  lived  to  see  it  triumph  over  all  opposition, 
and  to  witness  the  beginning  of  beneficent  results  which  will  accumulate 
from  age  to  age  until  the  end  of  the  world.  The  practice  was  introduced 
into  this  country  in  1799,  notwithstanding  a  bitter  popular  prejudice,  by 
Benjamin  Waterhouse,  of  Boston,  the  first  professor  of  medicine  in  Har- 
vard University.  Connected  with  vaccinia  and  vaccination  are  questions 
of  great  interest  and  importance,  which  have  given  rise  to  extended  ex- 
perimental and  statistical  researches,  together  with  much  discussion. 
They  have  occupied  a  considerable  share  of  medical  literature  since  the 
time  of  Jenner.  Certain  points  are  still  unsettled  and  claim  further  in- 
vestigation. The  scope  and  character  of  this  work  allow  of  onty  a  brief 
statement  of  facts  and  the  opinions  most  consistent  with  existing  knowl- 
edge, considered  with  direct  reference  to  the  practice  of  medicine. 

Directing  attention  first  to  the  descriptive  history  of  vaccinia  in  man, 
on  the  third  day  after  vaccination  (the  operation  being  usually  performed 
on  the  arm  near  the  insertion  of  the  deltoid  muscle),  red  points,  slightly 
elevated,  that  is,  small  papules,  are  apparent  at  the  spots  where  the  vac- 
cine virus  was  inserted.  On  the  fourth  day  the  papules  are  more  devel- 
oped and  reddened.  On  the  fifth  day  vesicles  are  discoverable.  The 
vesicles  increase,  presenting  an  umbilicated  appearance,  and  on  the  eighth 
day  they  attain  to  their  full  development,  being  elevated  from  two  to  three 
lines,  and  measuring  one-third  of  an  inch  in  diameter.  The  vesicles,  like 
those  of  smallpox,  are  multilocular,  flattened  at  the  summits,  and  contain 
a  transparent,  viscid  liquid  called  the  vaccine  lymph.  On  the  seventh  or 
eighth  day  a  red  areola  is  apparent,  extending  from  one  to  three  inches 
around  the  pocks,  increasing  in  redness  until  the  ninth  or  tenth  da}-,  and 
the  contents  of  the  vesicles  become  more  or  less  purulent.  At  this  time 
there  is  usually  slight  febrile  movement,  with  some  local  pain  and  pruritus. 
The  lymphatics  of  the  arm  become  swollen,  and  the  glands  in  the  axilla 
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may  become  enlarged  and  tender.  On  the  tenth  or  eleventh  day  the  febrile 
movement  subsides  and  the  redness  around  the  pocks  diminishes.  A  dark 
spot  soon  appears  on  the  centre  and  gradually  extends  over  the  -whole  of 
the  pocks.  The  pustules  desiccate,  and  by  the  fifteenth  day  they  are  con- 
verted into  black  hard  scabs  which  fall  off  usually  by  the  twenty-fifth  day 
from  the  date  of  the  vaccination.  During  the  progress  of  the  vaccine 
affection,  vesicles  having  the  distinctive  characters  of  vaccinia  have  some- 
times been  observed  in  other  parts  of  the  body.  It  is  probable  that  these 
are  caused  by  the  patient  scratching  the  vesicles  on  the  arm  and  carrying 
therefrom  lymph  containing  the  virus,  on  the  finger  nails,  to  parts  where, 
owing  to  the  abrasions  of  the  skin,  self-vaccination  is  the  result.  Experi- 
ments show  that  between  the  fourth  and  the  ninth  or  tenth  day,  the  cha- 
racteristic vesicles  may  be  multiplied  at  will  by  revaccinating  with  lymph 
from  the  vesicles  produced  by  the  primary  vaccination.1  Lichenous  or 
vesicular  eruptions,  the  latter  lacking  the  distinctive  features  of  vaccinia, 
not  infrequently  accompany  or  follow  vaccination.  Finalty,  permanent 
cicatrices  denote  the  situation  of  the  vaccine  pocks.  The  cicatrix,  pro- 
vided the  vesicles  have  pursued  a  regular  course,  and  subsequent  ulcera- 
tion  have  not  occurred,  is  characteristic,  presenting  a  series  of  depressions 
or  pits,  each  of  which  represents  the  site  of  one  of  the  multilocular  cells 
composing  a  vaccine  vesicle.  The  period  of  incubation  in  vaccinia  is  some- 
times considerably  protracted  in  consequence  of  the  existence  of  some 
other  affection,  or  from  causes  which  are  not  apparent. 

A  most  important  practical  point  connected  with  vaccination  is  the  dis- 
crimination of  veritable  and  complete  vaccination  from  an  incomplete  or 
a  spurious  affection.  The  development  of  vesicles  of  full  size,  the  suc- 
cessive stages,  and  the  duration  of  the  affection,  together  with  the  cha- 
racteristic appearance  of  the  vesicles  and  the  cicatrices,  are  the  criteria  for 
determining  this  point.  Simple  sores  having  no  specific  character  may 
be  the  result  of  vaccination.  Incomplete  vaccinia,  vaccinoid,  as  it  is 
termed  by  Trousseau,  is  evidenced  by  the  vesicles  being  developed  more 
quickly  and  progressing  to  desiccation  more  rapidty,  by  their  swollen 
size  and  conoidal  form,  and  by  the  absence  of  cicatrices,  or  of  the  appear- 
ance distinctive  of  the  true  vaccine  cicatrix.  In  view  of  the  immense  im- 
portance of  a  true  and  perfect  vaccination  to  those  who  suppose  them- 
selves to  be  protected  against  smallpox,  the  responsibility  of  performing 
vaccination  should  never  be  undertaken  by  those  not  practically  familiar 
with  vaccinia.  It  is  obviously  far  better  that  a  person  should  not  have 
been  vaccinated,  with  a  knowledge  of  the  fact,  than  that  he  should  incor- 
rectly believe  himself  to  have  had  veritable  and  complete  cowpox,  since 
this  belief  involves  a  false  security  leading  to  exposures  which  would 
otherwise  be  avoided. 

Certain  interesting  questions  relate  to  the  nature  and  source  of  cowpox. 
Did  it  originate  in  the  cow,  or  come  from  the  human  species?  Does  it 
affect  other  animals?  What  are  its  essential  relations  to  smallpox?  With 
respect  to  these  questions,  I  desire  to  qualify  certain  statements, made  in 
the  previous  editions  of  this  work,  namely,  that  vaccinia  in  the  cow  may 
be  produced  by  inoculation  with  the  smallpox  virus  taken  from  man,  and 
that  tin-  disease  thus  produced  in  the  cow,  transferred  to  man,  gives  rise 
to  vaccinia  in  the  latter;  and  that  vaccine  virus  obtained  in  this  way  lias 
been  found  effectual  in  preventing  smallpox.  These  statements  were 
made  as  the  basis  for  the  conclusion,  that  the  opinion  held  by  Jenner, 
that  vaccinia  and  variola  are  essentially  identical,  is  proved  to  be  true. 

Trousseau,  Clinique  Medicale. 
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There  are,  perhaps,  facts,  supporting  these  statements,  sufficient  to  war- 
rant the  foregoing  conclusion ;  but  the  practical  inferences,  as  I  am  now 
satisfied,  are  incorrect  and  dangerous.  The  virus  obtained  from  the  cow 
by  inoculating  with  the  smallpox  virus  (retro-vaccination  as  it  is  called), 
is  not  only  unreliable,  as  affording  protection  against  smallpox  in  man, 
but  it  has  been  found  repeatedly  to  communicate  the  latter  disease.  Vac- 
cine virus,  thus  obtained,  is,  therefore,  never  to  be  employed  in  vacci- 
nation.1 Experiments  have  confirmed  the  correctness  of  the  opinion  held 
by  Jenner  that  an  affection  sometimes  seen  in  horses,  known  as  grease, 
called  by  the  French  des  eaux  jambes,  is  identical  with  cowpox,  and  that 
vaccinia  in  man  may  be  derived  from  this  source.  It  is  not,  however, 
settled  that,  as  supposed  by  Jenner,  cowpox  in  the  cow  was  derived  from 
the  horse.  It  has  also  been  ascertained  that  sheep  are  affected  with  an 
epizootic  disease,  called  by  the  French  clavelee,  which  is  analogous  to,  if 
not  identical  with,  cowpox.  As  to  the  origin  of  the  disease  in  these  and 
perhaps  other  domestic  animals,  it  is  not  certain  that  it  was  primarily  a 
human  disease,  but  this  view  is  perhaps  the  most  rational  with  our  ex- 
isting knowledge. 

Other  questions,  the  importance  of  which  is  obvious,  are,  what  extent 
of  protection  against  smallpox  is  afforded  by  cowpox,  and  what  are  the 
causes  of  the  protection  not  being  universal  and  complete  ?  In  a  large 
majority  of  cases  vaccination  affords,  for  a  time  at  least,  absolute  protec- 
tion against  smallpox.  In  these  cases  the  situation  of  persons  vaccinated, 
as  regards  susceptibility  to  the  latter  disease,  is  precisely  as  if  natural  or 
inoculated  smallpox  had  been  experienced.  But  in  a  minority  of  cases 
the  protection  is  only  partial ;  the  susceptibility  to  smallpox  is  not  des- 
troyed, but  the  disease  is  materially  modified,  constituting  what  is  called 
varioloid.  At  certain  times  and  places,  the  causes  which  give  rise  to  the 
epidemic  prevalence  of  smallpox  being  unusually  efficient,  a  considerable 
number  of  vaccinated  persons  become  affected  with  varioloid.  Owing, 
however  to  the  comparative  mildness  of  varioloid,  the  rate  of  mortality  is 
very  small,  and,  therefore,  fails  to  represent  the  relative  number  of  vacci- 
nated persons  who  become  affected  with  modified  smallpox.  It  is  to  be 
remarked  that  smallpox,  in  a  certain  proportion  of  cases,  is  experienced 
a  second  time.  '  From  the  following  statistics  it  would  appear  that  not 
much  more  protection  is  offered  by  the  occurrence  of  variola  than  by  vac- 
cination :  Of  5774  boys  admitted  into  the  Royal  Military  Asylum  at 
Chelsea  (England)  in  48  years,  1 950  had,  on  admission,  marks  of  small- 
pox, and  3824  either  had  marks  of  vaccination  or  they  were  at  once  vacci- 
nated. Of  the  former,  G.15  per  1000,  and  of  the  latter,  7.06  per  1000, 
contracted  smallpox  subsequently  during  their  residence  in  the  Asylum.2 

The  opinion  is  largely  held,  and  it  appears  to  be  well  founded,  that  the 
extent  of  protection  afforded  by  cowpox  is  less  in  the  latter  than  in  the 
former  part  of  the  period  which  has  elapsed  since  the  discovery  of  vacci- 
nation ;  that  is,  a  larger  proportion  of  vaccinated  persons  have  had  vario- 
loid of  late  years  than  heretofore  ;  hence  many  have  been  led  to  entertain 
the  belief  that  the  vaccine  virus  has  deteriorated  in  consequence  of  its 
transmission  from  person  to  person.  This  belief  has  suggested,  as  im- 
portant, obtaining,  from  time  to  time,  virus  direct  from  the  cow. 

Another  reason  for  the  increase  of  varioloid  among  those  who  have 
been  vaccinated  is,  the  protective  influence  of  vaccination  diminishes  after 

1  Vide  Journal  of  the  Gynaecological  Society  of  Boston,  April  and  June,  1872. 
Report  of  discourse  by  Dr.  Henry  A.  Martin. 

2  Vide  Reynold's  System  of  Medicine. 
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the  lapse  of  a  certain  number  of  years.  Yarioloid  occurs  much  oftener 
among  those  more  or  less  advanced  in  life  than  among  the  young.  The 
length  of  time  which  has  elapsed  after  a  vaccination  may  fairly  be  con- 
sidered as  entering  into  the  etiology  of  varioloid.  The  importance  of 
iwaccination  rests  upon  this  fact.  Revaccination,  after  the  lapse  of  a 
greater  or  less  number  of  years,  is  completely  successful,  as  regards  the 
production  of  the  vaccine  disease,  in  a  considerable  proportion  of  cases, 
:iinl  partial  success,  as  shown  by  imperfect  or  vaccinoid  vesicles,  is  still 
more  common.  The  epidemic  prevalence  of  smallpox,  embracing  nu- 
merous cases  of  varioloid  among  vaccinated  persons,  has  been  promptly 
and  completely  arrested  by  universal  vaccination  and  revaccination. 

The  importance  of  revaccination  being  admitted,  the  inquiry  at  once 
arises,  how  often  should  it  be  resorted  to  ?  There  is  no  known  law  govern- 
ing the  duration  of  the  protective  influence  of  a  single  vaccination.  Pro- 
bably the  duration  varies  widely  in  different  persons,  and  some  persons 
are  protected  by  one  vaccination  for  life.  Some  have  thought  that  revac- 
cinations  should  be  practised  as  often  as  every  three  years,  and  others 
that  an  interval  of  twenty  years  or  more  is  allowable.  It  is  evidently 
better  that  the  period  should  be  needlessly  short  than  too  long.  With  our 
present  knowledge,  the  propriety,  if  not  importance,  of  revaccinating 
every  five  years  is  to  be  advocated.  In  case  of  known  exposure,  or  when 
smallpox  prevails  as  an  epidemic,  it  is  proper  to  revaccinate  without 
regard  to  previous  vaccinations.  Revaccination,  in  fact,  is  always  proper 
as  the  readiest  and  safest  test  of  insusceptibility  to  smallpox. 

There  is  ground  for  the  belief  that  the  frequent  occurrence  of  varioloid, 
and  also  unmodified  smallpox,  among  those  who  suppose  themselves  to  be 
protected  by  having  had  cowpox,  is  due,  in  no  small  measure,  to  imper- 
fect or  spurious  vaccinations.  In  this  country  vaccinators  are  often  un- 
qualified persons.  The  operation  is  performed,  not  infrequently,  by  those 
who  make  no  pretensions  to  medical  knowledge,  and  to  a  great  extent  by 
irregular  practitioners.  In  many  cases,  persons  vaccinated  are  never 
seen  after  the  operation,  they  or  their  friends  undertaking  to  judge  for 
themselves  of  its  success.  Hence,  a  host  of  persons  are  either  wholly 
unprotected,  or  but  partially  protected. 

A  cause  of  inadequate  protection  is  an  insufficient  number  of  vaccine 
vesicles.  Many  have  supposed  that  a  single  vesicle  is  all  that  is  required, 
and  that  the  only  advantage  of  inserting  the  virus  in  more  than  one  spot 
is  to  diminish  the  risk  of  failure  to  procure  a  single  vesicle.  In  many 
parts  of  this  country  it  is  not  customary  to  procure  more  than  one  or  two 
vesicles.  Facts  appear  to  show  that  the  number  of  true  vaccine  vesicles 
has  a  decided  influence  on  the  amount  of  protective  influence  of  cowpox. 
The  following  results  of  the  anal3'sis,  by  Simon,  of  nearly  6000  cases  of 
smallpox  contracted  after  vaccination,  with  reference  to  the  proportion  of 
deaths  to  the  number  of  cicatrices,  is  interesting  as  connected  with  the 
present  topic :  The  ratio  of  deaths  among  those  who  stated  that  they  had 
been  vaccinated,  but  who  presented  no  vaccine  cicatrix,  was  21|  per  cent. ; 
among  those  who  had  one  cicatrix,  7 -3  per  cent. ;  among  those  who  had 
two  cicatrices,  4£  per  cent. ;  among  those  who  had  three  cicatrices,  If  per 
cent.,  and  among  those  who  had  four  or  more  cicatrices,  f  per  cent.1  In 
a  primary  vaccination  at  least  four  or  five  vesicles  should  be  obtained. 
A  still  larger  number  is  advisable  both  in  primary  vaccinations,  in  per- 
sons who  have  been  exposed  to  smallpox,  and  when  the  disease  prevails  as 

1  Aitken,  op.  cit. 
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an  epidemic,  provided  it  be  extremely  important  to  secure  the  utmost 
possible  protection,  as  in  cases  of  pregnant  females. 

Since  the  publication  of  the  first  edition  of  this  work  (1866),  a  highly 
important  practical  question,  relating  to  vaccination,  has  arisen  in  this 
country.  In  1866  a  case  of  spontaneous  cowpox  was  discovered  at  Beau- 
gency,  in  France.  The  virus  obtained  from  this  animal  was  perpetuated, 
through  successive  inoculations  in  heifers,  conducted  by  Dr.  Depaul, 
under  the  sanction  of  the  French  Academy  of  Medicine,  and  with  the  aid 
of  the  French  government.  The  virus  from  this  stock  having  been  im- 
ported into  this  country  by  Dr.  Henry  A.  Martin,  of  Boston,  in  1870,  he 
has  since  kept  up  the  supply  through  a  continued  series  of  heifer  vaccina- 
tions ;  and  more  recently  the  supply  has  also  been  kept  up  from  virus 
derived  from  this  stock,  by  Dr.  Frank  P.  Forster,  under  the  auspices  of 
the  New  York  Dispensary.  The  terms  animal  and  bovine  virus  are  used 
to  distinguish  that  derived  immediately  from  the  heifer ;  that  derived  from 
the  human  subject  being  called  humanized  virus.  The  important  practi- 
cal question  is,  whether  the  animal  virus  affords  greater  protection  against 
smallpox  than  the  humanized  virus.  That  the  latter  has  deteriorated  in 
consequence  of  removes  from  the  cow,  seems  very  certain.  Vaccination 
with  the  long  humanized  virus  is  less  constantly  successful  in  producing 
vaccinia  than  formerly ;  the  re  vaccination  of  persons  who  have  been  vac- 
cinated with  this  virus  is  oftener  successful,  and  a  diminished  protection 
is  shown  by  the  greater  number  of  vaccinated  persons  who  become  affected 
with  varioloid.  The  opinion  that  vaccination  with  the  animal  virus  will 
secure  a  more  complete  and  a  longer  exemption  from  the  danger  of  con- 
tracting smallpox,  is  shared  by  many,  and  this  virus  is  now  (1872)  exten- 
sively used  in  this  country,  instead  of  the  long  humanized  virus.  The 
positive  proof  of  the  correctness  of  this  opinion,  of  course,  can  only  be 
obtained  at  a  future  period.  It  remains  to  be  determined  by  the  results 
of  a  long  experience  whether,  assuming  that,  at  the  present  time,  the 
animal  virus  has  a  greater  protective  power,  this  power  may  not  become 
deteriorated  by  distant  removes  from  Beaugenc}^  stock,  in  heifers,  as  there 
is  reason  to  believe  has  been  the  case  in  the  human  race.  This,  however, 
is  a  consideration  which  concerns  the  future ;  and  a  deterioration,  if  it 
occur,  would  only  render  it  important  to  take  advantage,  at  different  pe- 
riods, of  other  instances  of  vaccinia,  in  the  cow,  of  spontaneous  origin,1 
and  in  this  way  to  renew  the  stock. 

Vaccinia  in  man  produced  by  the  animal  virus,  differs,  in  certain  re- 
spects, from  the  disease  as  produced  by  the  long  humanized  virus.  The 
full  development  of  the  vaccine  pock  requires  a  longer  period  ;  the  pock 
continues  to  increase  for  several  days  after  the  eighth  day,  this  being  the 
period  required  for  the  full  development  of  the  pock  after  vaccination 
with  the  long  humanized  virus.  The  pock  is  of  larger  size.  The  crusts 
are  not  formed  until  the  eighteenth  or  nineteenth  day,  and  they  remain 
adherent  from  the  twenty-fifth  to  the  thirty-fifth  day.  The  vesicle  does 
not  spontaneously  rupture,  and  the  crust  preserves  the  form  of  the  vesicle, 
with  the  umbilicated  centre.  The  constitutional  symptoms  are  more 
marked.  In  a  small  proportion  of  cases  (one  in  fifty)  a  vesicular  erup- 
tion occurs,  and  the  vesicles,  on  close  inspection,  are  found  to  be  umbili- 
cated. With  respect  to  these  points  of  difference,  the  disease,  as  now 
produced  by  the  animal  virus,  corresponds  with  the  disease  as  described 

1  The  term  spontaneous  is  here  used  to  distinguish  from  the  disease  produced  by 
retrovaccination.  Whether  cowpox  is  ever  in  a  broader  sense  spontaneous,  is  an 
open  question. 


VACCINIA,  OR    COWPOX.  973 

and  delineated  by  the  earliest  vaccinographers — a  fact  which,  in  itself, 
renders  probable  the  deterioration  of  the  humanized,  and  the  superiority 
of  the  animal,  virus.1 

Assuming  that  the  animal  or  bovine  virus  is  equal  to  the  humanized  in 
its  protective  power  {and  at  least  this  must  be  conceded),  there  are  cer- 
tain :id vantages  which  the  former  has  over  the  latter.  There  is  far  less 
liability  to  local  accidents,  namely,  ulcerations  and  erysipelas.  Dr.  Mar- 
tin states  that,  in  April,  1872,  there  had  been,  at  least,  400,000  revaccina- 
tions  made,  in  this  country,  with  the  Beaugency  virus,  and  no  case  of 
death,  of  erysipelas,  or  of  post-vaccine  variola  had  been  reported  among 
them.  Another  advantage  is  a  more  uniform  success  in  both  primary 
vaccinations  and  revaccinations.  Another  is,  the  supply  of  virus  can  al- 
ways be  made  to  meet  the  demand.  Again,  an  advantage  which  has  only 
to  be  named  for  its  importance  to  be  apparent,  is  the  fact  that  the  virus 
from  the  heifer  is  incapable  of  communicating  syphilis.  Granting  that 
the  risk  of  syphilis  is  small  when  humanized  virus  is  used,  there  is,  never- 
theless, a  risk  ;  syphilis  has  been  repeatedly  communicated.  It  is  an  im- 
mense advantage  to  eliminate  all  danger  in  this  direction. 

Deterioration  of  the  long  humanized  virus  is  to  be  added  to  the  causes, 
previously  enumerated,  of  the  apparent  inadequateness  of  vaccination  to 
afford  complete  protection  against  smallpox.  Assuming  that  this  obstacle 
may  be  overcome  by  the  use  of  animal  virus,  the  other  causes  are  remov- 
able ;  and,  were  they  to  be  entirely  removed,  it  is  not  improbable  that 
the  expectation  which  Jenner  cherished  of  exterminating  smallpox  might 
be  realized.  Certain  it  is,  that,  were  all  the  requisites  for  .the  most  perfect 
vaccination  to  be  invariably  observed,  and  if  all  persons  living  were  vac- 
cinated and  revaccinated,  smallpox,  if  not  exterminated,  would  be  insigni- 
ficant as  regards  its  prevalence  and  severity.  The  difficulty  of  securing 
for  all  mankind  a  protection  against  the  disease  almost  complete,  is  not 
-so  much  in  the  insufficiency  of  the  means,  as  in  enforcing  their  adoption 
to  the  fullest  possible  extent.  Vaccination  and  revaccination,  in  order  to 
be  universal,  must  be  compulsory,  and  authoritative  measures  to  secure 
the  proper  and  successful  performance  of  the  operation  are  essential.  To 
consider  the  most  efficient  legal  provisions  to  accomplish  these  desirable 
ends  would  be  to  open  up  a  wide  field  for  discussion,  which  would  be  in- 
consistent with  the  objects  of  this  work. 

It  remains  to  notice  some  practical  points  relating  to  the  operation  for 
vaccination.  The  situation  for  the  introduction  of  the  vaccine  virus 
should  always  be  that  usually  selected,  viz.,  on  the  arm  near  the  insertion 
of  the  deltoid  muscle.  Uniformity  of  practice  in  this  respect  enables  phy- 
sicians and  others  to  ascertain  without  delay  or  doubt  the  fact  of  a  pre- 
vious vaccination,  and  to  judge  of  its  success  by  an  examination  of  the 
cicatrices.  Either  the  vaccine  lymph  or  crust  may  be  used.  The  lymph 
is  the  most  active,  and,  when  available,  is  to  be  preferred.  The  tymph  is 
usually  taken  on  ivory  points  or  pointed  quills,  but  the  virus  is  preserved 
in  this  way  only  for  a  short  period.  A  better  mode,  with  a  view  to  pres- 
ervation, is  to  withdraw  the  lymph  from  the  vesicles  in  glass  capillary 
tubes,  which  are  afterward  sealed  by  means  of  a  spirit-lamp.  A  crust  in- 
closed in  wax  and  covered  with  tin-foil  retains  its  activity  for  a  conside- 
rable period. 

1  Vide  Discourse  by  Dr.  Martin  in  Journal  of  the  Gynecological  Society  of  Bos- 
ton. Do.  Practical  Remarks  on  Vaccination  by  Dr.  Frank  P.  Forster,  in  Neu- 
mann's Handbook  of  Skin  Diseases,  translated  by  Bulkley.  Also,  Sur  le  Cowpox 
decouvert  a  Passy,  par  Bousquct,  Paris,  183G. 
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As  regards  the  mode  of  vaccinating,  if  dried  lymph  be  used,  or  lymph 
contained  in  capillary  tubes,  it  may  be  inserted  by  means  of  slight  punc- 
tures, or  by  scraping  away  the  epidermis,  or  by  minute  scarifications  ;  the 
latter  method  is  preferable.  Having  made,  with  a  common  lancet,  nume- 
rous linear  and  transverse  scratches,  not  deep  enough  to  cause  the  escape 
of  more  than  a  drop  or  two  of  blood,  the  lymph  is  to  be  applied  over  the 
scarified  spots,  which  should  be  five  or  six  in  number,  and  not  larger  than 
half  a  dime.  If  the  incisions  be  sufficiently  delicate,  the  operation  gives 
no  pain,  and  allowing  the  spots  to  dry  before  being  covered  by  the  cloth- 
ing is  all  that  is  required.  If  the  crust  be  used,  a  small  portion  should 
be  dissolved,  always  at  the  time  of  the  operation,  in  a  drop  or  two  of 
water,  and  applied  by  means  of  the  lancet  over  the  scarified  spots.  This 
is  preferable  to  making  punctures  and  introducing  small  pieces  of  the  un- 
dissolved  crust.  The  latter  mode  is  apt  to  cause  sores,  which,  aside  from 
the  annoyance  they  occasion,  may  interfere  with  the  specific  action  of  the 
virus.- 

The  age  for  the  performance  of  a  primary  vaccination  is  a  point  of  im- 
portance. Between  the  second  and  the  third  month  of  infancy  is  the  period 
to  be  preferred.  A  liability  to  exposure  to  smallpox,  however,  renders 
the  operation  advisable  at  an  earlier  period.  It  is  desirable  that  the  child, 
when  vaccinated,  should  be  in  good  health,  but  the  operation  should  not 
be  delayed  on  this  account  if  there  be  a  liability  to  exposure  to  smallpox. 
If  the  operation  prove  \insuccessful,  another  trial  should  be  made,  and,  if 
this  fail,  the  virus  may  be  introduced  a  third  time.  Some  persons  are  in- 
susceptible to  cowpox  ;  an  insusceptibility  is  to  be  inferred  from  two  or 
three  successive  failures.  The  attempt*  to  vaccinate,  however,  should  be 
repeated  from  time  to  time,  for  susceptibility  may  afterward  exist.  So 
long  as  there  is  insusceptibilty  to  cowpox,  there  is  little  danger  of  small- 
pox being  contracted.  Aside  from  want  of  susceptibility,  and  exclusive 
of  inertness  of  the  lymph  or  crust  used,  the  common  cause  of  failure  is 
undue  bleeding  from  the  scarifications,  the  flow  of  blood  preventing  the 
absorption  of  the  virus. 

Troublesome  ulcerations  occasionally  follow  vaccination,  arising  from 
irritation  by  the  friction  of  clothing,  or  from  an  unhealthy  condition  of 
the  system.  These  are  to  be  treated  like  ordinary  sores.  Erysipelatous 
inflammation  and  abscesses  may  occur.  These  concomitants  or  sequels 
are  not  always  evidence  of  any  fault  in  the  operation  or  impurity  of  the 
matter  used.  Dr.  Henry  G.  Piffard,  however,  has  reported  cases  in  which 
the  disease  of  the  skin  known  as  impetigo  contagiosa  has  occurred  as  a 
sequel  of  vaccination  with  the  virus  in  crusts  both  animal  and  humanized  ; 
and  on  the  examination  of  a  considerable  number  of  crusts  he  has  found, 
not  infrequently,  in  them,  vegetable  organisms  which,  as  he  has  demon- 
strated, constitute  the  contagium  of  the  cutaneous  affection  just  named. 
The  liability  to  the  communication  of  this  affection  is  a  reason  for  pre- 
ferring lymph  to  crusts  for  vaccination.1  Ignorant  persons  are  sometimes 
prone  to  attribute  to  vaccination  diseases  of  any  kind  which  may  occur 
within  a  few  weeks  or  months  afterwards,  and  to  charge  the  physician 
with  having  used  impure  vaccine  matter.  This  impression  may  be  so 
rooted  as  not  to  be  removed,  and,  hence,  a  vaccination  may  very  unjustly 
prove  the  occasion  for  a  withdrawal  of  the  confidence  which  the  physician 
had  previously  possessed. 

After  a  known  exposure  to  smallpox,  if  the  person  exposed  have  not 

1  Vide  articles  by  Dr.  Piffard  in  the  New  York  Med.  Journal,  Nos.  for  June  and 
July,  1872. 
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been  recently  vaccinated,  or  if  there  be  any  reason  to  distrust  a  previous 
vaccination,  revaccination  should,  of  course,  be  promptly  performed.  It 
is  proper  to  perform  it  without  reference  to  previous  vaccinations,  with 
a  view  to  test  the  susceptibility  and  render  the  security  as  complete  as 
possible.  It  has  occurred  to  me  repeatedly  to  vaccinate,  under  circum- 
stances involving  the  utmost  possible  exposure,  persons  who  had  never 
lu'cii  vaccinated,  and  thereby  to  prevent  the  occurrence  of  smallpox.  In 
one  instance  an  imvaccinated  child  lived  in  the  same  room  and  slept  with 
a  person  who  had  contracted  smallpox.  The  first  operation  proving  unsuc- 
cessful, it  was  repeated  three  days  afterwards  with  success,  and  the  child 
escaped.  In  another  instance  a  patient  with  measles  was  supposed  to 
have-  smallpox  and  sent  to  a  smallpox  hospital.  He  had  never  been  vac- 
cinated, and  vaccination  was  at  once  performed  ;  the  vaccine  disease  was 
deferred  until  the  measles  had  run  its  course,  it  then  became  developed, 
and  smallpox  did  not  occur.  Owing  to  the  relatively  short  duration  of 
the  period  of  incubation  in  cowpox,  it  anticipates  the  development  of 
smallpox.  I  have  not  observed  the  coexistence  of  the  two  affections 
under  these  circumstances. 

Varicella.    Chicken-Pox. 

Varicella,  or,  as  it  is  commonty  called,  chicken-pox,  is  an  affection 
quite  insignificant  as  regards  danger  or  distressing  symptoms.  It  is 
important  with  reference,  first,  to  the  question  as  to  its  having  patholo- 
gical relations  with  smallpox,  and,  second,  to  its  discrimination  from 
modified  variola  or  varioloid. 

It  is  an  eruptive  disease  affecting  for  the  most  part,  children,  but  occa- 
sionally adults.  The  eruption  is  preceded  generally  by  slight  constitu- 
tional symptoms  for  about  twenty-four  hours.  The  eruption  appears  first 
on  the  body,  and  afterwards  on  the  head.  It  is  usually  more  abundant 
on  the  neck,  body,  and  scalp,  than  on  the  face.  The  eruption  is  fre- 
quently quite  small,  and  very  rarely  abundant.  It  is  almost  invariably 
discrete.  It  is  a  vesicular  eruption  from  the  first.  The  vesicles  contain, 
at  first,  a  transparent  liquid  which  afterward  becomes  opaline,  but  not 
purulent  except  when  they  are  irritated  by  scratching.  Desiccation  occurs 
from  the  fifth  to  the  seventh  day.  The  crusts  are  granular,  and  are  rarely 
followed  by  cicatrices  or  pitting.  Sometimes  bulloe  of  greater  or  less  size 
form  instead  of  vesicles.  New  vesicles  frequently  continue  to  appear 
during  the  first  three  days  of  the  stage  of  the  eruption,  and  even  after 
the  desiccation  of  those  which  first  appeared  has  commenced.  During 
the  eruptive  stage,  constitutional  symptoms  are  slight  or  wanting.  The 
disease  is  contagious  as  regards  children,  but  very  rarely  as  regards 
adults.  Experiments  made  to  determine  its  communicability  by  inocu- 
lation have  frequently,  if  not  invariably,  failed.  The  period  of  incuba- 
tion varies  from  twelve  to  seventeen  days.  Writers  have  instituted  seve- 
ral varieties  based  upon  differences  as  regards  the  size  and  shape  of  the 
vesicles.  The  ordinary  variety,  in  which  the  vesicles  are  about  the  size 
of  split  peas  and  flattened  at  the  top,  1ms  been  distinguished  as  varicella 
Irnti formes,  vel  lenticularis,  or  lenticular  chicken-pox.  The  variety 
c:)!lrd  raricella  coniformis,  vel  conoidc.s,  or  siuine-pox,  is  characterized 
by  the  conoidal  form  of  the  vesicles.  Varicella  globularis,  vel  globata,  is 
the  name  of  a  variety  in  which  the  vesicles  are  unusually  large  and  glo- 
bular in  form.  The  latter  variety  has  been  called  "  the  hives."  The 
different  vesicles  in  the  same  case  not  infrequently  present  the  characters 
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of  these  three  varieties.  The  division  into  varieties  is  of  not  the  least 
practical  consequence. 

The  name  varicella,  which  is  a  diminutive  of  variola,  meaning  little 
smallpox,  implies  that  the  disease  is  essentially  variolous.  It  has  been 
considered  as  a  modified  form  of  variola,  and  is  so  considered  by  some 
eminent  teachers  and  writers  at  the  present  time.  The  non-identity  of 
the  two  affections  is  established  by  the  following  facts :  The  miasm  of 
varicella  is  never  known  to  give  rise  to  ordinary  variola,  whereas  the 
severest  form  of  the  latter  disease  may  be  derived  from  cases  of  varioloid. 
Yarioloid  prevails  only  during  the  prevalence  of  ordinary  smallpox,  but 
varicella  not  infrequently  prevails  when  there  are  no  cases  of  smallpox. 
Yaricella  is  very  rarely  communicated  to  adults.  This  is  not  true  of 
varioloid.  Varicella  affords  no  protection  against  variola,  and,  con- 
versely, persons  who  have  had  smallpox  contract  varicella.  Vaccina- 
tion does  not  protect  against  varicella,  and  the  latter  does  not  inter- 
fere with  the  success  of  vaccination.  It  does  not  seem  to  be  indubit- 
ably settled  that  varicella  is  ever  communicable  by  inoculation.  Other 
points  of  difference,  showing  the  non-indentity  of  varicella  and  varioloid, 
relate  to  the  clinical  history,  and  upon  these  points  the  differential  diag- 
nosis is  to  be  based. 

Although  pathologically  distinct,  it  must  be  confessed  that  the  dis- 
crimination of  varicella  from  varioloid  is  not  always  easy.  The  two 
affections  are  liable  to  be  confounded.  Cases  of  varioloid  are  not  infre- 
quently, at  first,  considered  as  cases  of  varicella,  and  vice  versa.  In  view 
of  the  great  importance  of  making  this  differential  diagnosis  promptly 
and  positively,  the  following  diagnostic  points  claim  the  careful  attention 
of  the  student  and  practitioner: — 

The  stage  of  invasion  in  varioloid  is  as  long,  or  longer,  than  in  cases 
of  ordinary  smallpox,  viz.,  from  two  to  three  days.  The  short  duration 
of  this  stage  in  varicella  is  a  distinctive  feature.  The  constitutional 
symptoms,  in  this  stage,  are  often  as  marked  in  varioloid  as  in  cases  of 
ordinary  smallpox.  The  mildness  of  these  symptoms  in  varicella  is  a 
diagnostic  point.  The  vesicular  character  of  the  eruption  from  the  start 
is  characteristic  of  varicella.  In  varioloid  the  vesicles  are  preceded  by 
papules.  In  varioloid,  as  in  ordinary  smallpox,  the  eruption  appears 
at  first  and  especially  on  the  face ;  in  varicella,  it  appears  first  on  the 
body,  and  is  apt  to  be  more  abundant  elsewhere  than  on  the  face.  A 
capital  diagnostic  point  relates  to  the  central  depression  of  the  umbili- 
cated  appearance ;  this  is  generally  discoverable  in  more  or  less  of  the 
vesicles  in  varioloid,  and  it  is  generally,  if  not  invariably,  wanting  in 
varicella.  The  duration  of  the  eruptive  stage  is  less  in  varicella  than  in 
the  great  majority  of  cases  of  varioloid.  Finally,  traces  of  vesicles  in 
varicella  are  very  rarely  found  on  the  mucous  membrane  of  the  mouth 
and  fauces. 

During  the  prevalence  of  smallpox,  cases  of  varioloid  in  which  the 
eruption  is  small,  are  ofter  considered  as  cases  of  varicella.  The  cases 
of  so-called  varicella  in  adults,  when  smallpox  prevails,  are  generally 
cases  of  varioloid — hence,  one  source  of  the  diffusion  of  smallpox. 

Varicella  claims  no  treatment.  It  is  important  to  recognize  it  only  in 
order  to  relieve  apprehensions  by  the  assurance  that  the  disease  is  not 
varioloid. 
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CHAPTER  VII. 

ERUPTIVE  FEVERS— (CONTINUED.) 

Scarlatina,  or  Scarlet  Fever— Anatomical  Characters— Clinical  History— Causation— Diagnosis 

—Prognosis— Treatment. 

rnHE  exanthematous  fever  called,  from  the  color  of  the  eruption,  scar- 
1  latina,  or  scarlet  fever,  is  remarkable  for  the  wide  diversity  which  it 
presents,  in  different  cases,  as  regards  symptoms  and  fatality.  In  its 
mildest  form  it  is  a  trivial  affection ;  in  its  severest  form  there  are  few 
diseases  more  appropriately  styled  malignant.  The  disease  has  been 
divided  into  several  varieties  based  on  differences  in  symptomatic  charac- 
ters and  intensity.  Three  varieties  are  generally  recognized  by  writers, 
viz..  scarlatina  simplex,  scarlatina  anginosa,  and  scarlatina  maligna. 
Widely  different  as  are  these  varieties  in  respect  of  gravity  and  distinc- 
tive characters,  they  are  not  distinct  diseases ;  essentially  they  are  identi- 
cal. A  simpler  division  is  into  mild  and  severe  scarlatina,  but  it  will 
suffice  to  consider  incidentally  the  events  which  belong  to  the  latter,  with- 
out treating  of  it  separately. 

ANATOMICAL  CHARACTERS. — The  eruption  on  the  surface  and  morbid, 
appearances  in  the  throat  constitute  the  anatomical  characters  in  this  dis- 
ease. Lesions  in  other  situations,  which  may  be  found  after  death,  are 
due  to  concomitant  affections  or  complications.  The  researches  of  Drs. 
Samuel  Fenwick  and  Murchison  show  the  frequent  occurrence  of  a  condi- 
tion of  the  mucous  membrane  of  the  stomach  and  intestines  analogous 
to  that  of  the  cutaneous  surface.  The  former  observer  found,  on  micro- 
scopical examinations  in  sixteen  cases,  accumulation  of  granular  and  fatty 
matter  in  the  stomach  tubes  and  the  follicles  of  Lieberkuhn ;  fibrinous 
casts  of  these  tubes  in  the  contents  of  the  stomach  and  intestine,  and 
desquamation  of  epithelium.  Appearances  similar  to  these  were  wanting 
in  all  save  one  of  forty-five  cases  in  which  examinations  were  made  of 
subjects  dead  with  other  diseases ;  and  the  excepted  case  was  a  case  of 
gastritis.1  Some  writers  consider  hypersemia  of  the  kidneys,  frequently 
associated  with  inflammation  of  the  convoluted  tubes,  as  belonging  essen- 
tially to  the  disease,  insead  of  being  embraced  among  the  complications. 

CLINICAL  HISTORY. — The  symptomatic  events  of  the  several  stages 
separately  will  be  first  noticed,  and,  afterward,  anomalous  events  and 
complications  liable  to  occur  in  either  of  the  three  stages. 

Stage  of  Invasion. — The  attack  may  commence  with  a  chill,  more  or 
less  pronounced,  but  not  infrequently  it  is  wanting.  Vomiting  is  gene- 
rally an  early  symptom,  especially  in  children,  with,  in  a  certain  propor- 
tion of  cases,  diarrhoea.  The  febrile  movement,  as  a  rule,  is  notably 
greater  than  in  the  other  eruptive  fevers.  Epistaxis  is  not  uncommon. 
Redness  of  the  fauces,  more  or  less  vivid,  may  generally  be  observed  in 

1   Profcodinirs  of  the  London  Royal  Medical  and  Chirnrgical  Society,  London 
Lancet,  July  23,  1864. 
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this  stage,  either  with  or  without  a  sense  of  soreness,  and  pain  in  the  act 
of  swallowing.  The  affection  of  the  throat  is  due  to  the  efflorescence, 
which  appears  in  this  situation  before  making  its  appearance  on  the  skin. 
As  regards  the  intensity  of  febrile  movement,  the  increased  heat  of  skin, 
pain  in  the  head,  prostration,  and  general  malaise,  different  cases  differ 
widely,  not  including  cases  of  unusual  severity.  In  very  mild  cases,  the 
symptoms  are  so  slight  that  the  patient  does  not  take  to  the  bed. 

The  average  duration  of  this  stage  is  about  twenty-four  hours ;  the 
eruption  usually  appears  on  the  second  day.  Exceptionally  it  appears, 
on  the  one  hand,  a  few  hours  after  the  attack,  and,  on  the  other  hand,  it 
may  be  delayed  one,  two,  three,  or  more  days  after  the  time  when  it 
usually  appears.  A  considerable  delay  in  the  appearance  of  the  eruption 
is  generally  attributable  to  some  complication. 

Stage  of  Eruption. — This  stage,  in  children,  is  sometimes  ushered  in 
by  a  transient  convulsion  which,  at  this  period,  is  not  an  uraemic  symp- 
tom. In  its  development  and  diffusion  over  the  body,  the  eruption  does 
not  observe  the  same  regularity  as  smallpox  and  measles.  It  oftener 
appears  on  the  body  and  limbs  before  making  its  appearance  on  the  face 
and  neck,  but  in  a  certain  proportion  of  cases  it  appears  first  on  the  latter 
situations.  It  is  rapidly  diffused,  extending  more  or  less  over  the  whole 
cutaneous  surface  in  twenty-four  hours.  As  regards  the  degree  and  extent 
of  the  efflorescence,  different  cases  differ  much.  The  first  appearance  is 
in  the  form  of  minute  dots  or  specks.  These  coalesce,  forming  irregu- 
larly distributed  patches,  which  vary  much  in  size  and  shape,  having 
irregular  or  serrated  margins.  Exceptionally,  the  eruption  remains  puncti- 
form,  that  is,  in  the  form  of  distinct  macula  or  spots.  The  redness  is 
most  vivid  and  remains  longest  in  situations  where  the  skin  is  delicate, 
as  the  inner  surfaces  of  the  arms  and  thighs  and  the  flexures  of  the  joints. 
The  redness  is  vermilion  or  scarlet ;  it  is  not  uniform,  like  erysipelatous 
redness,  but,  on  close  inspection,  the  patches  are  seen  to  be  studded  with 
points,  which  are  distinguished  by  a  more  deeply-red  color.  The  redness 
momentarily  disappears  on  pressure,  and  white  lines  are  produced  by 
drawing  a  pointed  hard  substance — for  example,  a  pencil — over  the  red- 
dened surface.  In  some  cases  the  whole  cutaneous  surface  is  covered 
with  the  efflorescense,  presenting  an  appearance  which  has  been  compared 
to  that  of  a  boiled  lobster.  Generally,  on  passing  the  fingers  over  the 
reddened  surface,  it  is  felt  to  be  smooth,  but  in  some  cases  there  is  a  sen- 
sation of  minute  elevations  or  papules ;  these  are  the  papillae  abnormally 
developed,  as  in  the  condition  commonly  known  as  goose-skin.  Occa- 
sionally miliary  vesicles  are  scattered,  more  or  less  abundantly,  over  the 
surface.  The  integument  is  slightly  swollen  ;  this  is  evident  on  the  face, 
and  is  apparent  to  the  patient  when  the  hands  are  closed.  The  feet  are 
also  evidently  somewhat  swollen.  The  eruption  is  sometimes  accompanied 
with  more  or  less  burning  and  pruritus.  The  eruption  attains  to  its 
maximum  of  intensity  and  diffusion  on  the  third  daj-  after  its  first 
appearance. 

There  is  much  variation  in  different  cases  in  the  amount  of  cutaneous 
eruption.  It  is  sometimes  slight.  This  is  apt  to  be  the  case  when  the 
throat  affection  is  unusually  severe ;  the  eruption  then  seems  to  be  con- 
centrated within  the  throat.  Occasionally  the  efflorescence  in  the  skin 
disappears  shortly  after  its  appearance,  and  afterward  returns.  It  fluc- 
tuates as  regards  vividness,  being  especially  marked  in  febrile  exacerba- 
tions, and  it  is  generally  more  vivid  toward  evening  than  in  the  early  part 
of  the  day.  In  anomalous  cases,  which  will  presently  be  referred  to,  the 
eruption  is  wanting. 
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The  throat  is  more  or  less  affected  in  the  vast  majority  of  cases ;  but  in 
some  MTV  mild  cases  there  is  no  throat  affection.  If  the  throat  be  but 
slightly  affected;  there  is  simply  redness  over  the  tonsils,  the  posterior 
part  of  the  pharynx,  and  extending  more  or  less  over  the  soft  palate, 
with  little  or  no  swelling.  The  affection  is  then  only  an  efflorescence. 
In  most  cases,  however,  there  is  more  or  less  swelling  of  the  tonsils, 
together  with  a  white  or  ash-colored  exudation  in  a  greater  or  less  abund- 
ance. This  exudation  is  generally  not  like  that  which  characterizes  diph- 
theritic inflammation.  It  adheres  less  closely  ;  it  is  pultaceous,  and  cannot 
be  detached  in  strips.  It  may  receive  a  dark  color  from  matters  vomited 
and  from  the  oozing  of  blood.  In  proportion  to  the  amount  of  throat 
affection  there  is  pain  in  deglutition,  and  the  voice  becomes  nasal.  The 
submaxillary  and  lymphatic  glands  at  the  angle  of  the  jaw  are  frequently 
swollen  and  tender.  A  still  greater  degree  of  throat  affection  belongs 
among  the  anomalous  events  of  the  disease,  and  characterizes  the  variety 
distinguished  as  scarlatina  anginosa. 

The  tongue  early  in  the  disease  is  generally  qoated.  While  the  coating 
remains,  frequently  the  papillse  projecting  through  it  have  the  appearance 
of  numerous  red  points ;  the  surface  of  the  tongue  looks  as  if  cayenne 
pepper  or  red  sand  had  been  sprinkled  over  it.  This  is  seen  in  other 
affections.  Another  appearance  is  quite  distinctive  of  scarlet  fever.  In 
the  progress  of  the  disease,  the  coating  exfoliates,  leaving  the  surface  of 
the  tongue  clean  and  reddened  ;  and,  the  papillae  being  enlarged,  the  ap- 
pearance is  strikingly  like  that  of  a  ripe  strawberry.  The  strawberry-like 
tongue  is  a  pathognomonic  symptom ;  it  is  peculiar  to  this  disease.  It  is 
often  but  not  uniformly  present.  It  is  due  to  a  condition  of  the  mucous 
membrane  analogous  to  that  of  the  skin  in  the  cases  of  so-called  rough^ 
as  distinctive  from  smooth,  scarlatina. 

The  febrile  movement  is  not  diminished,  but,  as  a  rule,  increased  after 
the  appearance  of  the  eruption.  The  frequency  of  the  pulse  and  increased 
heat  of  the  skin  are  more  marked  in  this  than  in  any  other  of  the  essential 
fevers.  The  pulse  varies  in  different  cases  which,  although  more  or  less 
severe,  pursue  a  favorable  course,  from  100  to  130  or  140  per  minute.  In 
extremety  severe  cases,  especially  in  children,  it  rises  still  higher.  Aside 
from  frequency,  the  pulse  is  quick,  often  vibratory  or  thrilling,  but  always 
compressible,  these  characters  showing  excited  action  without  augmented 
power  of  the  ventricular  contractions.  Marey's  observations  with  the 
sphygmograph  show  that  in  scarlatina,  and  in  all  the  eruptive  fevers,  the 
form  of  tlie  pulse  denotes  strong  arterial  tension,  the  absence  of  dicrotism 
being  the  character  which  especially  has  this  significance.  The  skin  is 
usually  diy,  and  the  heat,  as  felt  by  the  hand,  is  often  intense.  The  ther- 
mometer in  the  axilla  shows  an  increase  of  temperature  to  105°  Fahr.,  and 
in  severe  cases  a  still  greater  increase;  it  may  even  reach  112C  Fahr. 

During  the  stage  of  the  eruption,  anorexia  continues,  vomiting  is  not 
uncommon,  constipation  exists  in  some  cases,  and  in  some  cases  diarrhoea. 
Thirst  is  usually  urgent.  Delirium,  manifested  by  incoherency,  generally 
exists,  save  in  very  mild  cases.  I  have  known  a  patient,  not  considered 
ill  enough  to  require  a  watcher  during  the  night,  get  up  and  wander  out 
of  doors  in  a  state  of  delirium.  A  melancholy  instance,  illustrative  of 
the  importance  of  watchfulness  in  the  care  of  patients  in  the  delirium  of 
i'e\vr.  occurred,  many  years  ago,  at  the  Louisville  Marine  Hospital  during 
my  term  of  service.  A  female  adult  patient  affected  with  scarlatina,  but 
not  considered  as  seriously  ill,  had  been  removed  to  a  room,  by  herself, 
in  the  uppermost  story  of  the  hospital  building,  with  a  view  to  isolation. 
During  the  absence  of  her  attendant  for  a  few  moments,  she  precipitated 
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herself  from  the  window,  and,  falling  upon  the  pavement,  was  instantly 
killed.  Restlessness,  jactitation,  and  insomnia  are  apt  to  be  more  or  less 
marked.  Albuminuria  occurs  in  a  certain  proportion  of  cases  during  the 
eruptive  stage.  Of  21  cases  in  which  the  urine  was  found  to  be  albumi- 
nous by  Abeille  (the  whole  number  of  cases  analyzed  being  53),  in  8  cases 
the  albuminuria  was  noted  in  the  stage  of  the  eruption.  Transient,  slight 
albuminuria  occurs  in  scarlatina,  as  in  various  other  affections,  without 
denoting  renal  disease ;  but  disease  of  the  kidneys  forms  an  important 
complication  in  certain  cases  of  scarlatina,  and  will  presently  be  noticed.' 

The  duration  of  the  stage  of  eruption,  in  the  majority  of  cases,  is  from 
4  to  6  days.  It  is  sometimes  shorter;  oftener  it  is  prolonged  to  8  or  10 
days,  and  occasionally  it  continues  for  a  longer  period.  Of  54  cases  ana- 
lyzed by  Jenner,  the  eruption  disappeared  on  the  5th  day  of  the  disease 
in  1  case,  on  the  6th  day  in  3  cases,  on  the  7th  day  in  5  cases,  on  the  8th 
day  in  13  cases,  on  the  9th  day  in  12  cases,  on  the  10th  day  in  8  cases, 
on  the  llth  day  in  4  cases,  and  on  the  13th,  14th,  and  16th  days  respect- 
ively in  2  cases.1 

Stage  of  Desquamation. — The  commencement  of  desquamation  marks 
the  beginning  of  this  stage.  Desquamation  frequently  commences  with 
the  decline  of  the  eruption,  and  prior  to  its  disappearance.  The  degree 
and  extent  of  the  desquamation  is,  in  general,  proportionate  to  the  inten- 
sity and  diffusion  of  the  efflorescence.  Desquamation  is  rarely  wanting, 
save  in  the  cases  in  which  the  efflorescence  fails  to  appear.  The  cuticle 
is  exfoliated  either  in  the  form  of  minute  branny  scales,  called  furfura- 
ceous  desquamation,  or  in  pieces  of  epidermis  of  greater  or  less  size. 
Occasionally  the  epidermis  of  the  hands  is  detached  entire,  and  may  be 
stripped  off  like  a  glove.  This  is  true  also  of  the  epidermis  of  the  feet. 
Sometimes  several  successive  exfoliations  occur. 

In  cases  which  pursue  a  favorable  course,  the  febrile  movement  dimin- 
ishes with  the  commencement  of  exfoliation  and  gradually  ceases,  cor- 
responding improvement  taking  place  in  other  symptoms.  The  decrease 
of  animal  heat,  or  defervescence,  is  sonfetimes  rapid,  but  in  most  cases 
gradual.8  If  the  disease  be  uncomplicated,  and  there  be  no  untoward 
events,  convalescence  is  declared  during  the  stage  of  desquamation.  The 
desquamative  process  is  frequently  accompanied  with  pruritus,  which,  in 
some  cases,  is  excessive.  Albuminuria  occurs  in  this  stage  more  fre- 
quently than  in  the  stage  of  eruption;  Abeille  found  it  in  13  of  the  21 
cases  (the  whole  number  of  cases  being  53)  in  which  this  symptom  was 
present  at  some  period  of  the  disease.  As  in  the  stage  of  eruption,  so  in 
the  desquamative  stage  the  presence  of  albumen  in  the  urine  may  or  may 
not  be  indicative  of  an  important  renal  complication.  A  recurrence  of 
the  eruption  may  take  place  during  the  stage  of  desquamation.  I  ob- 
served this  in  the  case  of  a  son  of  a  colleague  (Prof.  Mott),  the  secondary 
eruption  being  marked  and  diffused  over  the  entire  cutaneous  surface,  but 
without  febrile  movement,  or  any  return  of  the  efflorescence  in  the  throat. 
There  was  no  albuminuria  in  this  case. 

The  duration  of  this  stage  is  indefinite.  It  may  end  in  five  or  six  days. 
The  desquamation  is  generally  completed  in  from  ten  to  twelve  days,  but, 
exceptionally,  it  continues  for  several  weeks. 

The  foregoing  sketch  of  the  clinical  history  of  scarlet  fever  applies  to 
cases  which  are  either  mild  or  not  extremely  severe,  and  in  which  the 

1  Gulstonian  Lectures,  1855. 

2  Vide  On  the  Temperature  in  Scarlet  Fever,  by  Dr.  Sydney  Ringer,  in  Trans, 
of  Med.  and  Chir.  Society  of  London,  vol.  xlv.,  1862. 
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course  of  the  disease  is  regular,  that  is,  without  anomalous  events  or  com- 
plications. Certain  cases  are  characterized  by  extreme  gravity  of  the  symp- 
toms at  the  outset  of  the  disease.  The  pulse  becomes  very  frequent, 
numbering  140,  150,  100,  and  more  per  minute.  The  thermometer  shows 
great  elevation  of  temperature.  Great  restlessness,  delirium,  coma,  :md 
occasionally  convulsions,  are  other  symptoms  denoting  severity  of  the 
disease.  The  vital  forces  seem  to  be  overwhelmed,  and  death  may  take 
place  in  one  or  two  days,  or  sometimes  even  within  a  few  hours  from  the 
attack.  A  fatal  result  may  take  place  before  the  eruption  appears  on  the 
skin  or  any  pharyngeal  redness  is  apparent.  The  disease,  in  such  cases, 
is  truly  malignant.  Cases  of  this  description  arc  liable  to  occur  in  cer- 
tain epidemics.  The  gravity  in  these  cases  is  not  due  to  any  complication, 
but  to  an  unusual  intensity  of  the  essential  morbid  conditions  which 
constitute  the  disease.  Ataxic  or  nervous  symptoms,  in  like  manner 
dependent  on  the  intensity  of  the  disease,  are  liable  to  be  developed  at  a 
later  period,  viz.,  active  delirium,  typhomania,  carphologia,  and  subsultus 
tendinum.  These  symptoms  characterize  certain  cases  of  severe  scarlet 
fever. 

Convulsions,  coma,  and  delirium  may  be  developed  as  effects  of  ura?mia. 
Disease  of  the  kidneys  is  an  important  complication,  or  a  local  manifes- 
tation, in  a  certain  proportion  of  cases.  Albuminuria  occurs,  either 
during  the  stage  of  eruption  or  desquamation,  in  nearly  a  proportion  of  1 
to  2.  It  may  continue  for  two  or  three  days  only,  or  during  the  whole 
career  of  the  disease,  and  afterward.  Abeille  found  its  average  duration, 
in  21  cases,  seven  or  eight  daj-s.  This  symptom  may  not  indicate  any 
important  affection  of  the  kidneys,  and,  on  the  other  hand,  grave  disease 
of  the  kidneys  may  exist  without  albuminuria.  Renal  epithelium  and 
cylindrical,  waxy,  epithelial  or  granular  casts  are  more  or  less  abundant 
in  the  sediment  of  the  urine,  with  or  without  albuminuria,  in  a  pretty 
large  proportion  of  cases.  These  are  of  more  significance  as  denoting 
renal  disease  than  the  presence  of  albumen  in  the  urine.  The  liability  to 
uraemia,  and  the  evidence  of  its*  existence,  here,  as  under  other  circum- 
stances, are  denoted  by  the  deficient  elimination  of  urea.  Examinations 
of  the  urine  with  reference  to  this  point  arc  of  more  consequence  than 
with  regard  to  albumen  and  casts.  Here,  as  under  other  circumstances, 
the  deficiency  of  urea  is  to  be  inferred  from  a  scanty  secretion  and  a  low 
specific  gravity ;  or,  if  the  quantity  passed  in  a  given  time  can  be  ascer- 
tained, the  amount  of  urea  may  be  determined  by  volumetric  analysis 
after  Davy's  method.1  Clinical  facts  show  that  scarlatina  involves  a 
special  tendency  to  renal  disease,  not  only  as  a  sequel  but  as  a  concomi- 
tant. And  it  is  a  rational  supposition  that  the  lining  membrane  of  the 
secretory  tubes  of  the  kidneys  takes  on  a  morbid  condition  analogous  to 
that  of  the  mucous  membrane  of  the  pharynx,  constituting  a  local  affec- 
tion serious  in  proportion  as  the  excretion  of  urea  is  interfered  with. 
General  dropsy  sometimes  occurs  during  the  progress  of  the  disease,  as 
well  as  afterward.  Symptoms  pointing  to  uraemia,  in  addition  to  the 
events  already  stated,  viz.,  convulsions,  coma,  and  delirium,  are  cepha- 
lalgia,  disturbance  of  respiration  occurring  without  either  bronchitis, 
pneumonia,  oadema  of  lungs  or  any  appreciable  pulmonary  affection,  de- 
fective vision,  vomiting,  and  occasionally  diarrhoea.  These  symptoms 
should  direct  attention  to  the  urine  as  regards  albuminuria,  the  presence 
of  casts,  and,  more  especially,  the  deficiency  of  urea.  Uneinia.  taking 
place  either  as  a  concomitant  or  sequel  of  scarlet  fever,  ma}'  occur  with- 

1  Vide  Manual  of  Chemical  Examination  of  the  Urine,  by  Austin  Flint,  Jr. 
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out  albuminuria,  and  without  dropsy.  Hence  the  importance  of  exami- 
nations of  the  urine  in  all  cases,  with  reference,  not  alone  to  the  presence 
of  albumen,  but  of  casts  and  the  quantity  of  urea. 

Certain  cases  of  severe  scarlatina  are  characterized  by  a  great  amount 
of  throat  affection.  The  name  scarlatina,  anginosa  is  applied  to  these 
cases.  The  tonsils  are  greatly  swollen.  The  exudation  is  unusually 
abundant,  and  in  some  cases  the  pharynx  offers  all  the  characters  of  diph- 
theretic  inflammation.  Deglutition  is  difficult,  and  liquids  taken  into  the 
mouth  are  returned  through  the  nostrils.  The  inflammation  ma€y  extend 
to  the  posterior  and  anterior  nares,  and  acrid  pus  flows  from  the  nose, 
excoriating  the  face.  The  breath  emits  an  intolerable  fetor  in  some  cases. 
Sometimes,  but  rarely,  the  inflammation  extends  irito  the  larynx  and 
bronchial  tubes.  (Edema  of  the  glottis  is  an  occasional  accident  in  adults. 
The  structures  of  the  eye  may  become  involved,  and  destruction  of  both 
eyes  has  been  known  to  follow.  An  extension  of  the  inflammation 
through  the  Eustachian  tube  into  the  internal  ear  is  liable  to  occur.  I 
have  met  with  a  case  in  which  the  tympanum  in  each  ear  was  perforated, 
and  the  ossicles  were  discharged  through  the  external  meatus.  Permanent 
deafness,  facial  paralysis,  and,  in  some  cases,  caries  of  the  temporal  bone 
followed  by  circumscribed  meningitis  and  abscess  of  the  brain,  are  effects 
of  an  extension  of  the  local  affection  to  the  internal  ear.  The  submax- 
illary  and  lymphatic  glands  of  the  neck  become  more  or  less  enlarged, 
and  sometimes  suppuration  takes  place,  constituting  what  have  been 
called  scarlatinus  buboes.  I  have  met  with  a  case,  in  the  practice  of  my 
friend,  Dr.  Dudley,  of  Brooklyn,  of  extensive  sphacelation  of  the  lips  and 
cheeks,  the  patient  being  a  child  well  nourished  and  healthy  up  to  the  date 
of  the  attack.  Gangrene  and  ulceration  within  the  throat  are  very  rare 
events.  The  local  events  belonging  to  scarlatina  anginosa,  inclusive  of 
inflammation  and  suppuration  of  the  glands  of  the  neck,  may  occur  early 
in  the  disease,  or,  on  the  other  hand,  the}'  may  be  developed  during  the 
stage  of  desquamation,  the  symptoms  having  previously  denoted  a  mild 
form  of  the  disease.  A  fibrinous  exudation  in  the  fauces  characterizes 
certain  cases,  and  denotes  that  constitutional  state  which  exists  in  diph- 
theria, or  the  supervention  of  the  latter  disease,  the  danger  from  which 
is  enhanced  by  its  occurring  as  a  concomitant  or  sequel  of  the  scarlet 
fever. 

In  cases  of  so-called  scarlatina  anginosa,  the  cutaneous  eruption  is  apt 
to  be  slight  and  sometimes  wanting.  Albuminuria  is  more  apt  to  exist 
in  these  cases.  Ursemic  phenomena  are  liable  to  occur,  but,  exclusive  of 
these,  and  of  laryngitis  or  oedema  of  the  glottis,  the  severity  of  the  throat 
affection  may  be  sufficient  to  lead  to  a  fatal  result. 

Hemorrhage  from  various  situations,  together  with  petechiae  and  vibices 
on  the  skin,  characterize  certain  cases.  The  name  hemorrhagic  scarlatina 
has  been  applied  to  these  cases.  These  cases  almost  invariably  prove 
fatal.  Hsematuria  occurs  in  connection  with  renal  disease,  and,  if  not 
accompanied  with  hemorrhage  elsewhere,  is  not  necessarily  of  grave  omen. 

Complications  other  than  those  which  have  been  noticed,  and  of  rare 
occurrence,  are  articular  rheumatism,  usually  confined  to  a  few  joints, 
vaginitis,  pleuritis  or  pyo-thorax,  pericarditis,  and  endocarditis,  the  two 
latter  affections  being  associated  with  either  rheumatism  or  renal  disease. 

In  irregular  cases  of  scarlatina  the  disease  is  often,  but  by  no  means 
always,  severe.  The  only  local  manifestation  of  the  disease  may  be  a 
slight  soreness  of  the  throat,  no  cutaneous  eruption  taking  place.  In 
these  cases  the  disease  has  been  distinguished  as  scarlatina  faucium  and 
scarlatina  sine  eruptione.  Cases  of  the  throat  affections,  more  or  less 
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severe,  without  any  eruption  on  the  skin,  not  infrequently  occur  during 
the  prevalence  of  epidemics  of  scarlatina.  An  attack  of  this  kind  appears, 
in  some  cases  at  least,  to  render  the  patient  thereafter  insusceptible  to 
the  disease,  but  it  is  not  uncommon  for  persons  who  have  once  had  scar- 
hit  inn  in  its  regular  form  to  suffer  from  the  throat  affection  when  exposed 
to  the  infectious  miasm.  In  cases  of  scarlatina  sine  eruplione  the  nature 
of  the  disease  is  not  infrequently  overlooked.  Another  irregularity  in 
vi- ry  mild  cases  consists  in  the  absence  of  any  affection  of  the  throat,  the 
cutaneous  affection  being  more  or  less  marked.  In  these  cases,  doubtless, 
the  disease  sometimes  exists  without  being  recognized,  or  it  is  confounded 
with  roseola.  It  has  been  supposed  that  the  disease  may  exist  without 
either  an  affection  of  the  throat,  a  cutaneous  efflorescence,  or  febrile 
moVement.  The  name  scarlatina  latens  has  been  applied  to  such  cases. 
The  evidence  of  the  existence  of  the  disease  in  this  latent  form  is  the  oc- 
currence of  characteristic  sequels,  viz.,  albuminuria  and  anasurca,  in  per- 
sons who  had  been  exposed  to  the  scarlatinous  infection,  without  presenting 
any  of  the  usual  phenomena  of  scarlatina.  The  local  manifestation  of 
the  disease,  in  these  cases,  is  supposed  to  be  exclusively  in  the  kidneys. 
Assuming  that  such  cases  occur,  and  that  this  explanation  be  true,  it  is 
more  correct  to  say  that  the  scarlatinous  infection  sometimes  gives  rise 
to  acute  albuminuria  without  causing  scarlet  fever.  I  have  referred  to 
cases  exemplifying  this  fact  in  treating  of  acute  albuminuria. 

Scarlatina  has  various  sequels.  The  one  which  occurs  most  frequently 
has  just  been  alluded  to,  viz.,  albuminuria  with  general  dropsy.  This  fol- 
lows the  disease  in  a  considerable  proportion  of  cases,  the  proportion 
being  found  to  vary  at  different  times  and  places.  The  time  of  its  occur- 
rence is  from  ten  to  twenty  days  after  the  date  of  desquamation.  The 
symptoms  are  those  of  acute  albuminuria,  or,  after  Johnson,  acute  des- 
quamatwe  nephritis,  an  affection  which  has  been  considered  in  connection 
with. the  diseases  of  the  urinary  system.'  (Edema  of  the  face  and  lower 
extremities  is  first  observed,  and  anasarca  frequently  follows.  Effusion 
takes  place  into  the  serous  cavities  if  the  anasarca  be  considerable.  Hydro- 
thorax  sometimes  exists  to  such  an  extent  as  to  embarrass  seriously  respi- 
ration. The  urine  is  scanty,  and  not  infrequently  contains  blood.  It  is 
usually  loaded  with  albumen,  but  cases  have  been  reported  by  Rayer  and 
others  of  dropsy  after  scarlatina  without  albuminuria.  Epithelial,  granu- 
lar, or  waxy  casts  are  generally  found  in  the  urinary  sediment.  There  is 
usually  notable  anaemia,  tlu>  appetite  is  deficient,  the  temper  is  irritable, 
and  muscular  debility  is  more  or  less  marked.  Febrile  movement,  vary- 
ing in  degree  in  different  cases,  accompanies  these  symptoms.  Uraemic 
coma  and  convulsions,  pulmonary  oedema  and  oedema  of  the  glottis  are 
grave  accidents  incident  to  the  renal  affection.  They  occur  happily  in 
but  a  small  proportion  of  cases,  and,  under  judicious  management,  this 
affection  is  rarely  fatal.  Temporary  blindness  is  a  rare  event  occurring  in 
connection  with  imemic  convulsions  following  this  disease.2  Acute  allui- 
minnria  after  scarlet  fever  rarely  ends  in  chronic  renal  disease.  It  is  more 
rational  to  consider  the  renal  affection  which  follows  scarlatina  as  a  spe- 
cial eil'ect  of  the  latter,  than  to  attribute  its  production  to  cold  or  other 
causes  acting  after  the  scarlatinous  poison  has  ceased  to  act. 

The  opinion  has  been  held  by  Graves  and  others  that  the  kidneys  are 
oftener  affected  after  mild  than  severe  cases  of  scarlatina.  This  sequel 
certainly  occurs  after  mild  cases,  and  sometimes  when,  from  the  absence 
of  either  the  throat  affection  or  of  the  cutaneous  eruption,  scarlet  fever 

1    Vide  page  802.  *  Vide  London  Practitioner,  May,  1871. 
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had  not  been  supposed  to  exist.  A  probable  explanation,  however,  of  its 
occurrence  in  a  larger  proportion  of  mild  cases  is  afforded  by  the  fact  that, 
of  severe  cases,  a  considerable  number  end  fatally  during  the  progress  of 
the  fever.  It  is  to  be  borne  in  mind  that  coma  and  convulsions  may  occur 
as  sequels  of  scarlatina,  due  to  ursemia  taking  place  without  either  albu- 
minuria  or  dropsy.  That  the  renal  affection  has  no  necessary  connection 
with  the  eruption  on  the  skin,  is  shown  by  its  occurrence  in  cases  in  which 
the  scarlatinous  rash  was  wanting.  Dr.  R.  Hubbard,  of  Bridgeport,  Conn., 
has  related  to  me  a  case  of  this  kind  which  came  under  his  observation. 

Pleuritis,  pericarditis,  atfd  acute  articular  rheumatism  are  occasional 
sequels  as  well  as  concomitants  of  scarlet  fever.  Chorea  is  also  to  be 
reckoned  among  the  occasional  sequels.  External  otitis  is  not  uncommon. 
A  purulent  discharge  takes  place  from  the  ears,  and  sometimes  there  is 
considerable  deafness.  If  the  inflammation  be  wholly  without  the  tym- 
panum, the  deafness  will  be  temporary,  and,  under  judicious  management, 
the  affection  may  generally  be  removed.  It  is  apt  to  return,  from  time  to 
time,  for  a  considerable  period  after  recovery. 

CAUSATION. — The  communicability  of  scarlet  fever  is  established  by 
irrefragable  proof,  and,  exclusive  of  inoculation,  it  is  probable  that  its 
causation  always  involves  infection.  Of  those  who  are  known  to  be 
brought  into  contact  with  cases  of  the  disease,  a  much  larger  proportion 
contract  it  than  of  those  not  exposed.  The  following  facts,  given  by  Ril- 
liet  and  Barthez,  afford  a  striking  example  of  this  kind  of  proof  of  com- 
municability. "  Out  of  53  children  who  contracted  scarlet  fever  in  the 
Children's  Hospital  at  Paris,  34  were  in  wards  into  which  scarlet  fever 
cases  were  admitted,  14  were  in  wards  in  close  communication  with  the 
preceding,  and  only  5  were  in  wards  having  but  slight  communication 
with  those  first  mentioned."1  Equally  strong  proof  is  afforded  by  the 
importation  of  the  disease  into  localities  previously  free  from  it.  For  the 
following  example  I  am  indebted  to  a  former  colleague,  the  late  Prof.  B. 
R.  Palmer :  A  farmer  living  several  miles  from  Woodstock,  Yermont,  on 
a  by-road,  which  was  not  a  thoroughfare,  had  but  a  single  neighbor.  He 
visited,  with  his  family,  some  friends  at  a  town  about  twelve  miles  distant. 
Scarlatina  existed  in  the  families  with  whom  he  visited.  After  his  return 
home,  all  his  children  (the  precise  number  is  not  noted)  had,  in  succession, 
scarlatina.  The  children  of  his  only  neighbor  contracted  it.  Five  chil- 
dren in  these  two  families  died  with  it.  The  cases  were  under  the  care  of 
a  physician  living  at  Woodstock,  distant  some  six  or  seven  miles.  Scar- 
latina did  not  previously  exist  in  Woodstock.  Shortly  two  children  in 
the  physician's  family  were  attacked  and  one  died.  A  family  in  Wood- 
stock was  related  to  one  of  the  families  in  which  the  disease  first  appeared, 
and  the  husband  and  wife  watched  one  night  with  the  children  of  their 
relative.  Shortly  afterward  their  children  were  attacked.  Communica- 
tion with  this  family  and  the  family  of  the  physician  was  suspended 
throughout  the  village,  and  the  only  additional  person  affected  was  a  boy 
who  was  exposed  by  going  to  the  physician's  house  during  the  time  his 
children  were  ill.  Proof  of  this  kind  might  be  multiplied.  Finally,  it 
appears  to  be  certain  that  the  disease  has  been  communicated  by  inocu- 
lating with  the  serum  contained  in  the  vesicles  which  sometimes  appear 
in  conjunction  with  the  cutaneous  efflorescence. 

That  the  disease  may  be  communicated  by  means  of  fomites  is  unques- 
tionable. The  infectious  miasm  may  be  carried  in  the  clothes  of  physi- 

1  Cited  by  Murchison,  Braithwaite's  Retrospect,  London,  1865. 
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cians,  nurses,  and  others.  The  disease  is  probably  in  this  way  often 
diffused.  Facts  show  that  the  miasm  adheres  to  material  substances  and 
preserves  its  morbific  power  for  a  long  period.  Persons  have  been  attacked 
on  returning  to  houses  in  which  cases  have  occurred,  for  weeks  or  months 
afterward,  and  even  when  elaborate  efforts  had  been  made  to  remove  the 
miasm.  Benjamin  W.  Richardson  gives  some  striking  examples.1  The 
following  instance  came  under  my  own  observation.  A  child  in  a  family 
living  in  a  private  boarding  house  in  this  city  had  scarlatina.  The  mother 
and  child  of  another  family,  boarders  in  the  same  house,  were  on  a  visit 
in  the  country.  They  remained  away  for  a  month  in  order  that  the  child 
might  not  be  exposed.  There  was  but  a  single  case  of  the  disease  in  the 
house.  At  length,  deeming  it  safe,  they  returned,  and  three  days  after- 
ward the  child  was  attacked  with  scarlatina. 

The  period  of  incubation  is  undoubtedly,  as  a  rule,  shorter  in  scarlatina 
than  in  the  other  eruptive  fevers.  Its  duration,  however,  varies  in  differ- 
ent cases.  In  the  instances  just  cited,  it  was  three  days.  Trousseau  cites 
a  case  in  which  the  attack  took  place  within  twenty-four  hours  after  expo- 
sure. In  a  case  under  my  observation,  the  patient,  an  infant  of  nineteen 
months,  was  attacked  twenty-four  hours  after  the  first  symptom  of  illness 
in  a  young  girl  who  assisted  in  taking  care  of  the  infant.  It  is  probable 
that  the  latent  period  rarely,  if  ever,  exceeds  six  days. 

Statistics  show  that  the  disease  occurs  most  frequently  in  the  third  and 
fourth  year  of  life ;  that  the  liability  to  it  diminishes  rapidly  after  the 
fifth  year,  and  becomes  very  small  after  fort}7.  Out  of  2042  cases  ad- 
mitted into  the  London  Fever  Hospital  during  twenty  years,  only  four 
were  above  fifty,  and  one  above  sixty.  Children  under  two  years  of  age 
and  infants  at  the  breast  are  not,  as  has  been  incorrectly  stated,  insuscep- 
tible to  it.  Of  431  cases  collected  by  Richardson,  15  were  under  two 
years  of  age.  Within  a  few  months  from  the  time  of  writing,  two  instances 
have  come  under  my  observation.  In  one  of  these,  the  child  was  a  year 
old ;  in  the  other  instance,  a  child  only  three  weeks  old  contracted  the 
disease  from  her  mother,  who  was  attacked  a  few  days  after  confinement. 
Both  children  recovered.  As  bearing  on  this  point,  the  following  statis- 
tics, cited  by  the  author  just  named,  are  interesting:  Of  12,902  deaths 
from  scarlet  fever  in  children  under  five  years  of  age,  according  to  the 
mortality  tables  of  the  Registrar-General  of  Great  Britain,  the  number 
of  cases  under  one  year  amounted  to  1289,  and  the  number  between  one 
and  two  years  2874,  making  the  total  under  two  years  41G3.  Case  have 
been  reported  in  which  the  disease  has  been  contracted  in  utero. 

As  a  rule,  this  disease  is  experienced  but  once ;  but,  making  due  allow- 
ance for  cases  in  which  roseola  may  have  been  confounded  with  scarlatina, 
the  exceptions  to  this  rule  are  not  extremely  rare.  Richardson  states 
that  he  lias  himself  had  the  disease  three  times.  My  colleague,  the  late 
Prof.  Elliott,  witnessed  the  occurrence  of  the  disease  three  times  in  the 
same  subject.  It  is  stated  that  secondary  or  tertiary  attacks  are  never 
fatal. 

DIAGNOSIS. — Attention  to  the  following  diagnostic  points  renders  the 
discrimination  of  the  disease,  in  the  great  majority  of  cases,  sufficiently 
easy  :  The  short  duration  of  the  stage  of  invasion,  the  intensity  of  the 
febrile  movement,  the  appearance  of  the  efflorescence  in  the  throat  prior 
to  the  cutaneous  eruption,  the  appearance  of  the  efflorescence  on  the  body 
and  upper  extremities  often  before  or  simultaneously  with  its  appearance 

1  Clinical  Essays,  1862. 
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on  the  neck  and  face,  the  rapid  extension  of  the  efflorescence  over  the 
cutaneous  surface,  the  scarlet  color  of  the  efflorescence,  the  irregular  and 
serrated  margins  of  patches  of  efflorescence,  the  persistence  or  increase 
of  the  febrile  movement  after  the  appearance  of  the  efflorescence  on  the 
skin,  and  the  exalted  heat  of  the  body.  These  are  positive  diagnostic 
features  belonging  to  the  clinical  history  of  scarlet  fever  as  contrasted 
with  smallpox  and  measles.  On  the  other  hand,  the  two  latter  eruptive 
fevers  are  excluded  by  the  longer  period  of  invasion  in  both,  pain  in  the 
loins  not  marked  in  this  period,  absence  of  the  characteristic  eruption  of 
variola  in  the  mouth  and  fauces,  the  non-occurrence  of  variolous  papules 
and  vesicles  with  depression  in  the  centre,  and  of  the  remission  of  fever 
when  the  eruption  appears ;  absence  of  coryza  and  bronchitis  which  be- 
long to  the  history  of  rubeola,  and  of  certain  distinctive  characters  per- 
taining to  the  eruption  of  rubeola,  which  will  be  stated  in  treating  of  the 
latter. 

The  difficulties  hi  the  way  of  diagnosis  relate,  in  the  first  place,  to  ex- 
tremely mild  cases,  with  a  slight  eruption,  and  without  any  affection  of 
the  throat.  In  these  cases  the  disease  is  liable  to  be  confounded  with 
roseola.  The  differential  points  will  be  noticed  in  treating  of  the  latter 
in  the  next  chapter ;  and,  in  the  second  place,  the  diagnosis  may  be  diffi- 
cult in  cases  in  which  the  local  manifestation  is  confined  to  the  throat ; 
that  is,  cases  in  which  the  cutaneous  efflorescence  is  wanting.  It  must  be 
confessed  that  the 'diagnosis  in  some  of  these  cases  must  be,  in  a  measure, 
based  on  their  occurrence  during  the  prevalence  of  scarlatina,  and  some- 
times on  the  occurrence  of  well-marked  cases  in  members  of  the  same 
family.  In  some  cases  of  doubt  or  error,  the  sequels  of  scarlatina,  espe- 
cially those  pertaining  to  renal  disease,  serve  either  to  correct  or  establish 
the  diagnosis. 

A  highly  probable  diagnosis,  before  the  efflorescence  appears  on  the 
skin,  may  be  based  on  a  sudden  attack  of  vomiting,  with  high  febrile 
movement,  and  redness  of  the  fauces,  in  a  subject  between  three  and  five 
years  of  age,  especially  during  the  prevalence  of  scarlatina. 

PROGNOSIS. — There  is,  perhaps,  no  disease  in  the  nosology  which  pre- 
sents, in  different  cases,  wider  extremes,  as  regards  gravity,  than  scarla- 
tina. In  malignant  cases  the  disease  is  rapidly  fatal.  The  proportion  of 
these  cases  varies  much  at  different  times  and  places.  Richardson  has 
advanced  the  opinion  that  the  relative  proportion  of  severe  and  mild  cases 
is  always  about  the  same,  viz.,  as  1  to  5,  there  being  a  sufficiently  large 
number  of  mild  cases  to  equalize  the  ratio  whenever  the  number  of  fatal 
cases  is  large.  This  opinion  is  opposed  to  common  observation.  The 
prevailing  type  of  the  disease,  in  some  seasons,  is  mild,  and  in  other  sea- 
sons, severe.  Whether  this  variation  be  due  to  a  difference  in  the  viru- 
lence of  the  miasm,  or  to  adjunctive  influences,  we  are  unable  to  say. 
Aside  from  the  intensity  of  the  disease,  the  danger  depends  on  complica- 
tions liable  to  occur  in  cases  which,  as  regards  the  general  symptoms, 
may  appear  to  be  mild.  The  symptoms  which  denote  imminent  danger 
from  the  intensity  of  the  disease,  are,  excessive  frequency  of  the  pulse, 
jactitation,  active  delirium  and  prostration,  the  mode  of  dying,  in  these 
cases,  being  by  asthenia. 

The  prognosis  is  unfavorable  in  cases  in  which  the  throat  affection  is 
unusually  severe.  It  is  extremely  unfavorable  if  diphtheria  become  de- 
veloped, either  during  the  progress  of  the  disease,  or  as  a  sequel.  If 
laryngitis  ensue,  a  fatal  result  is  to  be  expected.  Great  enlargement  and 
suppuration  of  the  glands  of  the  neck,  irrespective  of  diphtheritic  inflam- 
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mation  of  the  fauces,  denote  great  clanger.  If  gangrene  of  the  throat  or 
month  occur,  recovery  is  the  exception  rather  than  the  rule.  Cases  char- 
acterized b^'  hemorrhage  from  mucous  membrane  and  petechiae  or  vibices 
are  generally  fatal. 

I '  i  ;emic  coma  and  convulsions  involve  imminent  danger.  Uraemia  may 
become  developed  in  cases  which,  as  regards  the  general  symptoms,  ap- 
pear to  be  mild.  In  the  following  case,  which  I  noted  twenty-five  years 
ago,  sudden  death  occurred  when,  from  the  apparent  mildness  of  the  dis- 
ease, there  were  no  apprehensions  of  immediate  danger.  I  was  requested 
to  see,  in  consultation  with  my  friend,  Dr.  Pride,  a  girl  aged  eighteen, 
whom  I  found  in  deep  coma,  the  respirations  irregular,  the  pulse  having 
considerable  force.  Death  took  place  two  hours  afterwards.  Dr.  Pride 
stated  the  history  as  follows :  She  had  been  in  delicate  health  for  some 
time.  On  the  day  but  one  preceding  her  death,  she  was  attacked  with 
scarlatina.  The  eruption  was  copious  and  the  throat  affection  slight.  Dr. 
Pride  saw  her  at  ten  o'clock  on  the  evening  of  her  death.  She  was  then 
sitting  up,  seemed  very  comfortable,  and  shortly  after  retired  to  bed.  At 
eleven  o'clock  her  mother,  who  had  not  retired,  while  conversing  with  her 
daughter,  observed  a  slight  spasm,  the  eyes  rolled  upward,  and  found 
that  she  was  unconscious.  Dr.  Pride  was  immediately  sent  for,  and 
arrived  in  a  few  moments.  On  his  arrival,  the  patient  was  fully  con- 
scious, declared  she  was  quite  comfortable,  and  wondered  at  the  anxiety 
of  those  around  her.  She  had  aroused  a  few  moments  after  her  mother 
had  become  alarmed,  and  was  not  conscious  that  anything  unusual  had 
occurred.  Dr.  Pride  remained  to  observe  the  patient  for  a  time.  After 
talking  jocosely  for  a  few  moments,  and  laughing  at  her  mother's  fears, 
she  appeared  to  drop  asleep,  and  Dr.  Pride  observed  that  she  breathed 
heavily  and  groaned.  He  was  told  that  this  was  not  unusual.  She  awoke 
repeatedly,  and  remarked  upon  her  audible  respiration.  At  length  Dr. 
Pride  observed  a  slight  tremor  and  a  rolling  upward  of  the  eyeballs.  He 
immediately  attempted  to  arouse  her,  with  partial  success,  but  she  speedily 
fell  into  complete  coma,  and  death  took  place  within  three  hours.  The 
coma  and  convulsions,  in  this  case,  it  is  presumed,  were  due  to  uraemia, 
but  the  symptoms  relating  to  the  urine  had  not  been  ascertained  at  the 
time  the  case  occurred. 

Daily  examinations  of  the  urine,  in  cases  of  scarlatina,  are  highly  im- 
portant. The  presence  of  albumen  or  casts  should  ahvaj's  excite  appre- 
hension, but  the  immediate  danger  is  proportionate  to  the  deficiency  of 
urea.  The  patient  is  by  no  means  safe  after  albumen  has  disappeared 
from  the  urine,  if  casts  continue  to  be  found  in  the  sediment,  more  espe- 
cially if  the  quantity  of  urine  be  small  and  the  specific  gravity  low. 
Occurring  after  confinement,  the  prognosis  is  extremely  unfavorable.  A 
single  instance  only  has  fallen  under  my  own  observation.  This  occurred 
in  the  practice  of  Dr.  J.  0.  Stone,  of  this  cit}-.  The  patient  passed 
through  the  career  of  the  disease,  and  died  of  uraemia.  On  inquiry  of 
several  physicians  of  large  experience  in  this  city,  none  had  met  with  an 
instance  in  which  recovery  took  place. 

Richardson  and  others  have  reported  cases  of  scarlet  fever  in  which  a 
fatal  result  was  due  to  the  formation  of  a  heart-clot  in  the  right  can  line 
cavities. 

With  regard  to  the  fatality  from  scarlet  fever,  the  author  just  named 
states  that  the  mortuary  tables  of  the  Registrar-General  of  Great  Britain 
show  the  disease  to  be  more  fatal  in  towns  than  in  the  rural  districts,  and 
that  amongst  the  communicable  diseases  it  ranks  second  on  the  list,  the 
fatality  being  exceeded  only  by  the  returns  of  typhus  and  typhoid  fever. 
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TREATMENT. — Cases  of  mild  scarlatina  do  not  call  for  active  measures 
of  treatment.  The  often-quoted  saying  of  the  English  Hippocrates,  that 
scarlatina  is  only  dangerous  through  the  officiousness  of  the  physician, 
is,  however,  hardly  true  even  of  these  cases,  for,  be  the  disease  never  so 
mild,  there  is  a  liability  to  grave  complications  and  sequels.  On  the  other 
hand,  in  certain  cases  of  severe  scarlatina  the  malignancy  of  the  disease 
renders  any  treatment  unavailing.  With  respect  to  this  as  well  as  the 
other  eruptive  fevers,  it  is  to  be  premised  that  there  are  no  known  specific 
remedies  by  means  of  which  it  may  be  arrested  or  controlled ;  but  the 
inference  by  no  means  follows  that  judicious  measures  of  treatment  may 
not  do  much  toward  affording  relief  and  diminishing  the  fatality  from 
the  disease.  It  is  to  be  added  that  a  comparison  of  different  collections 
of  cases  with  reference  to  the  rate  of  mortality  under  different  methods 
of  treatment  is  of  little  value,  on  account  of  the  wide  diversity  as  regards 
severity  of  the  disease. 

Certain  measures  which  have  heretofore  been  employed  in  the  treat- 
ment of  scarlatina  are  now  regarded  as,  in  general,  opposed  by  sound 
reasoning  and  experience.  This  statement  applies  to  bloodletting,  active 
purgatives,  mercurialization,  blisters,  and  emetics.  These  are  very  rarely, 
if  ever,  indicated,  and,  if  not  indicated,  must  of  necessity  prove  hurtful. 
From  the  fact  that  measures  are  not  addressed  to  the  disease  per  .se,  it 
follows  that  the  expectant  plan  is  to  be  pursued,  and  the  indications  are 
to  be  drawn  from  particular  symptoms,  events,  and  complications  in  indi- 
vidual cases. 

In  the  majority  of  mild  cases,  hygienic  treatment  is  alone  required. 
In  addition  to  free  ventilation,  cooling  drinks,  and  light  nourishment, 
the  hygienic  treatment  should  embrace  measures  to  maintain  the  functions 
of  the  skin.  In  view  of  the  fact  that  renal  disease,  as  a  complication  or 
sequel,  is  a  source  of  danger  in  these  cases,  attention  to  the  skin  is  im- 
portant, however  mild  may  be  the  disease.  The  tepid  bath  once  or  twice 
daily  is  to  be  recommended.  If  the  bath  be  not  practicable,  the  applica- 
tion of  a  sheet  wet  with  tepid  water  or  repeated  sponging  of  the  body 
may  be  employed  in  its  stead.  There  is  reason  to  believe  that  the  more 
the  functions  of  the  skin  are  maintained  by  these  measures,  the  less  is  the 
liability  to  an  affection  of  the  kidneys  either  during  or  after  the  disease. 
Exposure  to  cold  is  to  be  avoided  both  while  the  disease  is  in  progress 
and  in  convalescence,  but  care  in  this  respect  should  not  lead  to  error  in 
the  way  of  free  ventilation,  or  of  oppressing  the  patient  with  an  overplus 
of  clothing.  Vigilance  or  restlessness,  if  not  relieved  by  the  use  of  the 
bath,  the  wet  sheet,  or  sponging,  may  indicate  anodyne  remedies.  Con- 
stipation is  to  be  relieved  by  simple  enemas ;  other  symptoms  may  indi- 
cate appropriate  palliative  remedies.  For  the  affection  of  the  throat  the 
chlorate  of  potassa  may  be  prescribed,  internally  and  as  a  gargle. 

In  some  cases,  the  leading  indication  is  derived  from  the  intensity  of 
the  febrile  movement  as  denoted  by  the  increased  heat  of  the  body  and 
the  frequency  of  the  pulse.  Insomnia,  restlessness,  and  delirium  are 
measurably  dependent  on  the  febrile  movement,  and  in  general  the  latter 
is  a  criterion  of  the  severity  and  danger  of  the  disease.  To  diminish  the 
heat  and  the  frequency  of  the  heart's  action  is  an  important  object  of 
treatment.  This  object  may  be  most  effectually  accomplished  by  the  use 
of  water.  It  was  in  this  disease  that  Currie  was  led,  more  than  half  a 
century  ago,  to  employ  cold  affusions  with  a  happy  effect.  This  mode  of 
applying  water  is  strongly  advocated  by  Trousseau,  who  states  that  he  has 
employed  it  with  highly  satisfactory  results  in  a  large  number  of  cases  in 
private  and  hospital  practice.  It  is  doubtless  the  most  efficient  measure 
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to  be  employed  for  the  relief  of  the  active  delirium  which  sometimes 
occurs  iu  this  disease.  The  apparent  boldness  of  the  practice  renders 
it  frequently  objectionable  on  the  score  of  popular  prejudice.  Frequent 
sponging  of  the  body  secures,  to  a  considerable  extent,  the  same  results ; 
but  the  use  of  the  wet  sheet  is  not  less  efficacious  than  the  cold  affusion 
as  practised  by  Currie.  Employed  as  an  efficient  antipyretic  measure, 
the  wet  sheet  is  applied  over  the  whole  body,  without  any  other  covering, 
and  the  surface  is  sprinkled  with  cool  or  cold  water  at  short  intervals,  in 
the. manner  described  in  connection  with  the  treatment  of  typhoid  fever 
and  insolation.1  The  temperature  is  always  reduced,  one,  two,  or  more 
degrees,  by  this  measure,  and  it  may  be  repeated  as  often  as  the  ther- 
mometer shows  a  return  to  great  intensity  of  heat.  There  is  no  occasion 
for  fear  on  the  ground  of  danger  of  repelling  the  eruption.  In  employing 
the  wet  sheet  as  a  sedative  and  diaphoretic  measure,  water  -is  to  be  used 
at  about  the  temperature  of  70°  Fahr. ;  the  patient,  stripped  of  all  cloth- 
ing, is  enveloped  in  the  sheet  and  closely  covered  with  several  blankets. 
The  procedure  is  that  practised  by  the  hydropathists  and  called  by  them 
the  wet  pack.  Usually,  after  remaining  in  the  pack  for  about  an  hour, 
free  perspiration  is  induced.  The  pack  is  to  be  removed  when  this  effect 
occurs,  the  body  wiped  dry,  and  the  patient  placed  in  bed.  The  frequency 
of  the  pulse  is  often  notably  lessened  by  this  measure ;  the  patient  is 
tranquillized,  and  obtains  refreshing  sleep.  The  measure  may  be  repeated 
once  or  twice  daily.  Its  effect  is  so  agreeable  that  patients  often  desire 
it  to  be  repeated. 

In  malignant  cases  in  which  the  vital  powers  are  overwhelmed,  and 
whenever  the  intensity  of  the  disease  involves  a  tendency  to  death  by 
asthenia,  the  chief  reliance  must  be  on  sustaining  measures.  Alcoholic 
stimulants  are  indicated  in  proportion  to  the  frequency  and  feebleness  of 
the  pulse,  together  with  general  prostration.  I  have  witnessed  the  same 
striking  benefit  from  the  free  use  of  wine  or  spirits  in  certain  cases  of 
scarlatina  as  of  typhus  or  typhoid  fever.  Alcoholic  stimulants,  however, 
are  not  to  be  given  without  discrimination,  and  the  physician  is  to  be 
guided  in  their  use  by  watching  their  immediate  apparent  effects,  precisely 
as  in  other  essential  fevers.  In  children,  wine-whey,  milk-punch,  and 
egg-nog  are  eligible  forms  for  the  administration  of  stimulants  and  nour- 
ishment. 

Cases  of  so-called  scarlatina  anginosa,  in  addition  to  sustaining  treat- 
ment, call  for  measures  addressed  to  the  affection  of  the  throat.  The 
chlorate  of  potassa  is  now  generally  considered,  and  probably  with  justice, 
an  important  remedy  in  these  cases.  From  one  to  two  drachms  may  be 
given  daily.  The  chlorine  mixture  is  highly  recommended  by  Watson 
and  others.  The  formula  for  this  mixture  has  already  been  given.2  Stim- 
ulating or  caustic  applications  to  the  pharynx  are  of  doubtful  utility. 
The  difficulty  of  making  them  in  children,  and  the  perturbation  occa- 
sioned by  making  them  forcibly,  in  spite  of  the  resistance  of  patients,  are 
not  small  objections ;  but,  aside  from  these  objections,  it  may  be  doubted 
if  they  produce  a  beneficial  effect.  They  have  been  deemed  important 
with  a  view  of  preventing  the  resorption  of  decomposed  matter  and  the 
production  of  septicaemia;  but  it  is  by  no  means  certain  that  a  putrid 
infection  of  the  blood  thus  induced  is  ever  an  element  of  the  disease.  It 
is  proper,  however,  to  state  that  local  applications  within  the  pharynx 
are  deemed  useful  by  many,  if  not  most,  physicians.  Of  cauterizing  ap- 
plications, the  hydrochloric  acid  is  generally  preferred.  Alumen,  capsi- 

1  Vide  pages  623,  898.  •  Vide  page  953. 
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cum,  tannin,  and  the  borate  of  soda,  applied  in  solution  or  in  powder, 
have  been  much  used.  Antiseptic  applications,  by  gargling,  if  the  patient 
be  not  too  young,  or  made  by  means  of  a  sponge  if  the  resistance  be  not 
too  violent,  contribute  at  least  to  comfort.  The  solution  of  chlorinated 
soda  may  be  used  for  this  purpose,  diluted  with  eight  or  ten  parts  of 
water.  The  permanganate  of  potash  may  also  be  used  in  the  proportion 
of  half  a  grain  of  the  salt  to  five  ounces  of  water.  The  free  use  of  iced 
drinks  is  useful  as  regards  the  condition  of  the  throat.  The  patient  may 
be  allowed  to  take  into  the  mouth  small  pieces  of  ice  almost  ad  libitum  ; 
and  for  young  children  a  convenient  plan  is  to  confine  pieces  of  ice  in  a 
gauze  bag  which  may  be  held  in  the  mouth.  Externally  compresses  kept 
wet  with  cold  water  may  be  applied.  It  has  been  recommended  to  apply 
ice  to  the  sides  of  the  neck.  I  have  been  accustomed  for  many  years  to 
advise  the  pretty  free  use  of  the  tincture  of  iodine  to  the  neck,  especially 
if  there  be  much  glandular  swelling.  If  suppurative  inflammation  ensue, 
poultices  or  the  water  dressing  should  be  applied.  Prof.  W.  T.  Gairdner 
attaches  more  importance  to  the  inhalation  of  the  steam  of  hot  water, 
continued  from  the  beginning  to  the  end  of  the  fever,  than  to  any  other 
measure  addressed  to  the  throat  affection.  He  states  that  in  his  practice 
this  supersedes  all  other  local  applications.1 

Extreme  pruritus  of  the  skin  is,  in  some  cases,  a  source  of  much  annoy- 
ance, preventing  sleep  and  increasing  the  constitutional  disturbance.  With 
reference  especially  to  this  symptom,  some  years  ago  a  plan  of  treatment 
proposed  by  a  German  ph3rsician,  Schneemann,  consisted  in  the  applica- 
tion of  lard  to  the  surface  of  the  body,  the  rind  of  bacon  being  used  for 
this  purpose.  This  plan  was  adopted  to  some  extent  in  this  country.  It 
relieves,  in  some  cases  at  least,  the  pruritus,  and  diminishes  the  febrile 
excitement.  Other  applications,  however,  less  disagreeable,  are  equally 
efficacious.  Glycerine  and  the  rose-water  ointment,  or  glycerine  and 
cologne-water,  in  the  proportion  of  one  part  of  the  former  to  four  or  five 
parts  of  the  latter,  may  be  substituted. 

Convulsions  are  generally  due  to  uraemia,  but,  occurring  early  in  young 
children,  they  may  be  incident  to  the  development  of  the  disease  without 
denoting  a  renal  complication.  They  are  less  frequent  in  children  in  the 
early  part  of  this  disease  than  in  variola.  Whether  uraemia  or  otherwise, 
if  they  continue,  the  inhalation  of  chloroform  is  indicated.  I  have  notes 
of  two  cases  in  which  this  measure  was  employed  with  immediate  relief, 
and  recovery  followed.  Trousseau  extols  compression  of  the  carotids,  in 
the  manner  already  described,  as  highly  efficacious  in  arresting  convul- 
sions in  this  disease.2 

Urajmic  phenomena,  in  addition  to  convulsions,  viz.,  cephalalgia,  dis- 
turbance of  vision,  or  coma,  render  prompt  measures  of  treatment  vastly 
important.  Saline  purgatives  or  elaterium  are  to  be  employed  at  once  to 
eliminate  urea,  and  diaphoresis  should,  if  possible,  be  procured  by  the 
use  of  either  the  warm  or  hot  air  bath  or  the  wet  sheet.  Vomiting  and 
purging  should  alwa3'S  suggest  the  inquiry  whether  they  be  not  due  to 
uraemia,  and,  if  so,  they  are  not  to  be  arrested.  Albuminuria,  and  espe- 
cially a  deficiency  of  urea  in  the  urine,  should  lead  to  measures  with  a 
view  of  forestalling  the  effects  of  uraemia.  Fomentations  are  to  be  ap- 
plied over  the  loins,  the  bowels  are  to  be  kept  loose  with  saline  laxatives, 
and,  with  reference  to  this  object,  it  is  important  to  produce  diaphoresis 
by  means  of  the  warm  bath  or  the  wet  sheet. 

Restlessness  and  vigilance,  if  not  relieved  by  measures  of  treatment 

1  Clinical  Medicine,  Edinburgh,  1802.  2  Vide  page  762. 
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already  noticed,  may  require  anodyne  remedies.  The  succedanea  of  opium 
are  to  be  preferred,  viz.,  belladonna,  hyoscyamus,  etc.  If,  however,  they 
are  not  efficacious,  opiates  are  to  be  given,  but  cautiously  in  young 
children.  With  reference  to  the  liability  to  heart-clot,  Richardson  advises 
the  carbonate  of  ammonia,  given  in  small  doses  frequently  repeated. 
Sever:)  1  writers  have  strongly  advocated  this  remedy  as  exerting  a  special 
curative  influence  in  scarlatina. 

The  treatment  of  the  sequels  of  scarlatina  need  not  be  here  considered. 
The  most  frequent  of  the  important  sequels,  viz.,  acute  albuminuria,  has 
been  considered  in  a  former  part  of  this  work,  to  which  the  reader  is  re- 
ferred. In  the  treatment  of  pruritus,  pericarditis,  rheumatism,  and  chorea, 
are  involved  essentially  the  same  principles  as  when  these  affections  occur 
in  other  pathological  connections.  External  otitis  is  often  neglected,  and 
is  apt,  therefore,  to  continue,  and,  in  the  end,  lead  to  impairment  of 
hearing.  Daily  cleansing  the  ear  by  the  injection  of  tepid  water  and 
soap  will  usually  prove  sufficient  to  effect  a  cure ;  but  if  the  affection  con- 
tinue in  spite  of  this  simple  measure  which  from  its  very  simplicit}'  it  is 
often  difficult  to  enforce,  mild  astringent  injections  should  be  employed. 

I  will  add  a  remark  with  reference  to  the  prevention  of  renal  disease  as 
a  sequel  of  scarlatina.  The  occurrence  of  this  sequel  being  generally  at- 
tributed to  cold,  it  is  common  to  confine  patients  within  doors,  and  some- 
times even  to  the  bed,  for  two  or  three  weeks  after  convalescence.  Re- 
garding, however,  the  sequel  as  a  remnant  of  scarlatina,  this  extreme  care 
is  unnecessary.  It  is  sufficient  to  observe  the  same  precautions  with 
regard  to  exposure  to  cold  or  other  morbid  agencies  as  during  convales- 
cence from  any  acute  affection.  Gestation,  out  of  doors,  has  seemed  to 
me  to  be  useful  even  when  patients  are  suffering  from  albuminuria  and 
general  dropsy  following  scarlet  fever. 

It  remains  to  notice  the  protective  influence  against  scarlatina,  which 
has  been  imputed  to  belladonna.  For  the  conflicting  statistical  data  bear- 
ing on  the  question  whether  minute  doses  of  this  remedy  tend  to  render 
the  system,  for  the  time,  insusceptible  to  the  disease,  the  reader  is  referred 
to  works  treating  of  materia  medica  and  therapeutics.  In  estimating  the 
force  of  evidence  for  and  against  the  assumed  prophylatic  nature  of  the 
remedy,  it  is  to  be  considered  that  the  failures  to  afford  protection  are  the 
positive  facts.  A  certain  proportion  of  persons  do  not  contract  scarlet 
fever,  however  great  the  exposure.  We  have  no  data  for  determining  the 
proportion  of  persons  among  those  exposed  at  any  particular  time  or 
place,  who  are  thus  nathrally  insusceptible.  Of  those  who,  under  the  use 
of  belladonna,  fail  to  contract  the  disease,  it  may  be  said  that  they  might 
have  been  naturally  insusceptible,  whereas,  all  the  instances  in  which  the 
disease  is  contracted  notwithstanding  the  use  of  belladonna  militate 
against  the  protective  power  of  this  remedy.  Giving  due  weight  to  this 
consideration)  satisfactory  proof  of  the  prophylactic  power  of  belladonna 
requires  that  the  number  of  failures  shall  not  be  large  ;  and,  judged  by 
this  rule  of  evidence,  it  is  extremely  doubtful  if  there  be  any  ground  for 
imputing  to  this  remedy  a  prophylactic  power.  It  is,  however,  to  be  con- 
sidered that  to  prescribe  belladonna  as  a  prophylactic  is  always  a  harm- 
less experiment,  and  is,  therefore,  only  objectionable  on  the  score  of 
supererogation.  Moreover,  as  the  popular  mind  has  been  directed  to  this 
question,  the  wishes  of  friends  are  often  better  satisfied  if  the  remedy  be 
prescribed.  These  considerations  may  properly  influence  the  physician. 
The  following  are  the  directions  for  the  use  of  the  remedy  :  "Dissolve 
from  one  to  th^ee  grains  of  fresh  and  well-prepared  extract  of  belladonna 
in  an  ounce  of  cinnamon  water,  adding  a  few  drops  of  alcohol  to  piv\mt 


992  .     RUBEOLA,  OR    MEASLES. 

fermentation.  Of  this  solution  may  be  given,  two  or  three  times  a  day, 
one  drop  for  each  year  of  the  child's  age,  to  be  so  administered  for  two 
weeks,  or  longer,  if  the  danger  should  continue." J  The  only  reliable  way 
of  protection  against  the  disease  is  to  avoid  the  infectious  miasm.  To 
do  this  effectually,  it  is  necessary,  not  only  that  persons  do  not  come 
within  an  infecting  range  of  patients,  but  that  they  avoid  those  who  have 
been  within  this  range,  the  houses  in  which  there  have  been  cases,  and 
everything  that  may  prove  to  be  fomites.  Removal  without  the  limits  of 
the  prevalence  of  the  disease  is  advisable  when  it  is  found  that  cases  are 
apt  to  prove  malignant  or  severe.  On  the  other  hand,  if  cases  be  pretty 
uniformly  mild,  it  is  to  be  considered  that  the  period  is  favorable  for  hav- 
ing the  disease. 


CHAPTER   VIII. 

ERUPTIVE  FEVERS— (CONTINUED.) 

Eubeola,  or  Measles— Clinical  History— Causation— Diagnosis— Prognosis— Treatment.  Eose- 
ola.  Summary  of  the  more  important  of  the  Differential  Characters  of  Variola,  Scarlatina, 
Rubeola,  and  Roseola.  Dengue. 

T)  UBEOLA,  so  called  from  the  red  color  of  the  eruption,  called  also 
XV'  morbilli,  and  commonly  known  as  the  measles,  is  a  disease  of  less 
importance  than  the  eruptive  fevers  which  have  been  considered.  It  is 
generally  a  mild  and  often  a  trivial  disease ;  but  it  is  desirable  as  early  as 
possible  to  discriminate  it  from  other  eruptive  fevers ;  it  is  of  frequent  oc- 
currence ;  it  is  sometimes  accompanied  by  grave  complications  ;  it  is  occa- 
sionally followed  by  serious  sequels,  and,  in  a  certain  proportion  of  cases, 
the  disease  is  intrinsically  severe,  or  even  malignant.  Hence,  rubeola  is 
by  no  means  an  unimportant  disease. 

Rubeola,  like  scarlatina,  has  no  special  anatomical  characters  exclusive 
of  the  internal  and  external  efflorescence  which  is  most  conveniently  con- 
sidered as  belonging  among  the  symptoms  of  the  disease.  I  shall  pass, 
therefore,  at  once  to  the  clinical  history. 

CLINICAL  HISTORY. — The  career  of  this  disease  is  subdivided,  like  the 
other  eruptive  fevers,  into  the  stages  of  invasion,  eruption,  and  desqua- 
mation,  each  stage  claiming  separate  consideration. 

Stage  of  Invasion. — The  distinctive  local  symptoms  in  this  stage  re- 
semble those  of  a  common  cold,  or  rather  an  attack  of  influenza.  There 
is  coryza,  with  frequent  sneezing,  and  an  acrid  muco-serous  discharge 
from  the  nostrils.  The  eyes  are  irritable,  reddened,  and  watery.  Epi- 
phora is  sometimes  marked,  the  tears  excoriating  the  face,  and  there  is 
more  or  less  intolerance  of  light.  Subacute  laryngitis,  denoted  by  hoarse- 
ness, frequently  occurs,  and  the  symptoms  of  bronchitis  are  generally 
present,  the  cough  being  dry,  sonorous,  and  painful.  Occasionally  the 
pharynx  is  the  seat  of  subacute  inflammation.  The  bronchitis,  laryngi- 
tis, and  coryza  are  due  to  the  efflorescence  which  takes  place  on  the  mu- 

1  Stille,  op.  cit. 
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cous  membrane  of  the  air-passages  prior  to  its  appearance  on  the  skin. 
With  these  local  affections,  which  vary  much  in  intensity  in  different 
cases,  there  is  associated  more  or  less  febrile  movement,  accompanied  by 
irregular  chilly  sensations  and  shivering,  but  rarely  ushered  in  with  a 
distinct  chill ;  the  appetite  is  impaired  or  lost,  and  in  some  cases  nausea 
and  vomiting  occur ;  pain  in  the  head  and  limbs,  with  debility  and  lassi- 
tude, are,  in  general,  proportionate  to  the  amount  of  febrile  movement. 
The  general  are  often  out  of  proportion  to  the  local  symptoms,  as  in  cases 
of  influenza ;  they  are  less  intense  than  in  the  stage  of  invasion  in  variola 
and  scarlatina,  and  in  certain  cases  they  are  slight.  Constipation  exists  in 
some  cases,  and  in  other  cases  there  is  diarrhoea.  Convulsions  sometimes 
occur  in  this  stage,  chiefly  in  children.  In  general  they  are  not  indicative 
of  danger.  Epistaxis  is,  in  some  cases,  a  prominent  symptom.  Spasm 
of  the  glottis,  or  false  croup,  is  an  occasional  symptom  in  young  children. 

The  average  duration  of  this  stage  is  four  days.  The  duration  is, 
therefore,  twenty -four  hours  longer  than  in  variola,  and  forty-eight  or 
more  hours  longer  than  in  scarlatina.  Cases  are  not  very  infrequent  in 
which  the  duration  is  five,  six,  seven  days,  and  even  longer,  and,  on  the 
other  hand,  it  may  bo  but  three  or  two  days,  and  even  one  day  only. 

Stage  of  Eruption — A  transient  convulsion  may  usher  in  this  stage  in 
children,  but  it  occurs  more  rarely  than  in  scarlet  fever.  The  efflores- 
cence first  appears  on  the  temples  and  forehead.  In  a  few  hours  it  extends 
over  the  head  and  neck.  It  is  gradually  diffused  over  the  body  and 
extremities,  its  full  development  occupying  from  thirty-six  to  forty-eight 
hours.  In  the  slowness  of  the  extension  of  the  rash  over  the  cutaneous 
surface,  this  fever  differs  from  variola  and  scarlatina. 

The  eruption  at  first  presents  an  appearance  of  minute  red  dots  or 
specks  which  soon  enlarge,  become  slightly  elevated,  and  tend  to  arrange 
themselves  in  circular  or  crescentic  forms.  The  papules  resemble  those 
in  smallpox  prior  to  the  appearance  of  vesicles ;  but  they  are  larger  and 
softer.  They  bear  a  resemblance  to  flea-bites.  The  redness  momentarily 
disappears  on  pressure.  Increasing  in  number  and  size,  they  coalesce  to 
a  greater  or  less  extent,  and  form  blotches  of  variable  dimensions,  with 
curvilinear  or  semilunar  borders,  contrasting  in  the  latter  respect  with 
the  irregular  or  serrated  patches  of  efflorescence  in  scarlatina.  Aside 
from  cases  in  which  a  petechial  eruption  occurs,  the  eruption  proper  to 
the  disease  sometimes  shows,  not  only  hyperaemia,  but  infiltrated  hcmatin, 
the  redness  being  with  difficulty  removed  by  pressure,  and  a  brownish 
color  remaining  after  the  eruption  has  disappeared.  The  eruption  in 
some  cases  is  everywhere  confluent,  being  uniformly  diffused  over  the 
whole  or  the  greater  part  of  the  cutaneous  surface.  The  color  of  the 
eruption  is  dull  or  deep  red,  offering  a  contrast  to  the  crimson  or  scarlet 
redness  of  the  scarlatinous  efflorescence.  The  portions  of  skin  not  occu- 
pied by  the  eruption  retain  the  normal  appearance.  In  proportion  to  the 
abundance  of  the  eruption  there  is  swelling,  which  is  most  marked  on  the 
face.  The  eruption  is  sometimes  attended  with  considerable  pruritus. 
Occasionally  vesicles  are  intermingled  with  the  rubeolous  papules.  On 
the  fourth  day  of  the  eruption  it  begins  to  fade  on  the  face,  and  succes- 
sively on  the  trunk  and  extremities,  and  the  stage  of  desquamation  com- 
mences. 

During  the  stage  of  the  eruption,  the  symptoms  denoting  coryza,  laryn- 
gitis, and  bronchitis  continue.  The  latter,  in  this  stage,  gives  rise  to  a 
more  or  less  abundant  expectoration,  consisting  of  greenish  or  yellowish 
spul M  whicli  ;uv  frequently  nummular.  Dry  and  moist  bronchial  r.-iK-s 
are  uvquently  heard  on  auscultating  the  chest.  The  irritability  of  the 
63 
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eyes  continues,  and  not  infrequently  there  is  conjunctivitis.  Pharyngitis, 
in  some  cases,  continues,  and  sometimes  the  inflammation  extends  into 
the  Eustachian  tube,  occasioning  partial  deafness.  The  febrile  movement 
does  not  disappear  nor  diminish  with  the  development  of  the  eruption. 
On  the  first  and  second  day  of  the  stage  of  the  eruption,  the  temperature 
in  the  axilla  may  rise  to  106°  Fahr.  and  even  higher.  From  this  date, 
in  the  natural  course  of  the  disease,  the  temperature  rapidly  diminishes. 
Other  symptoms  denoting  constitutional  disturbance  are  proportionate  to 
the  amount  of  febrile  movement.  The  latter,  save  in  exceptional  cases,  is 
much  less  in  degree  than  in  scarlatina.  The  tongue  is  generally  coated, 
and  not  infrequently  the  elongated  papillae,  projecting  through  the  coat- 
ing, present  the  appearance  of  numerous  red  points. 

Stage  of  Desquamation. — This  stage  may  be  considered  as  having  com- 
menced when  the  eruption  begins  to  fade.  The  duration  of  the  stage  is 
from  four  to  eight  days.  In  uncomplicated  cases  pursuing  a  favorable 
course,  this  stage  is  the  stage  of  convalescence.  Desquamation,  in  fact, 
occurs  in  only  a  certain  proportion  of  cases.  It  may  be  more  or  less 
marked.  It  is  always  furfuraceous,  the  epidermis  being  exfoliated  in 
branny  scales,  not  in  patches  or  flakes.  Coincident  with  the  decline  and 
disappearance  of  the  eruption,  the  febrile  movement  diminishes  and  ceases. 
More  or  less  cough  and  expectoration  are  apt  to  continue  after  the  cutane- 
ous eruption  has  disappeared,  and  persisting  conjunctivitis  is  not  uncom- 
mon. Occasionally  the  eruption  on  the  skin  reappears  after  having 
existed  for  the  usual  period  and  disappeared.  Diarrhoea,  usually  mild, 
is  apt  to  occur  in  this  stage. 

The  career  of  the  disease  thus  extends  from  twelve  to  sixteen  days. 

The  foregoing  sketch  of  the  clinical  history  embraces  cases  in  which  the 
disease  pursues  its  ordinary  regular  course.  Anomalous  cases  occur,  the 
disease  in  some  being  very  severe,  or  malignant,  and  in  others  unusually 
mild.  The  affections  of  the  Schneiderian  membrane,  larynx,  and  bron- 
chial tubes  are  sometimes  wanting.  Writers  have  considered  these  cases 
as  constituting  a  variety  of  the  disease  called  rubeola  sine  catarrho.  To 
a  certain  extent,  doubtless,  cases  which  have  been  considered  as  of  this 
variety  have  been  cases  of  roseola.  On  the  other  hand,  it  is  supposed 
that  cases  occur  in  which  the  local  manifestations  are  limited  to  the  mu- 
cous membrane ;  hence,  another  variety  called  rubeola  sine  eruptione.  It 
must  be  difficult  to  decide  positively  that  rubeola  exists  when  the  cutane- 
ous efflorescence  is  wanting.  In  the  cases  belonging  to  the  two  varieties 
just  named,  the  disease  is  unusually  mild.  A  severe  form  of  the  disease 
is  characterized  by  the  occurrence  of  petechioe  and  hemorrhage  in  various 
situations.  The  phenomena  of  purpura  are  associated  with  measles  in 
these  cases.  Of  this  rare  form  of  the  disease  the  following;  case  is 
an  example :  The  patient  was  an  adult  aged  about  25  years.  I  saw 
him,  in  consultation,  during  the  stage  of  the  eruption.  The  rubeolous 
eruption  was  abundant,  presenting  the  characteristic  appearances,  but  was 
somewhat  darker  than  usual.  Scattered  among  the  patches  of  efflores- 
cence, over  the  whole  surface  of  the  body,  were  petechise  vai'ying  from 
the  size  of  a  pin's  head  to  a  split  pea.  There  was  hemorrhage  from  the 
nose  and  mouth ;  blood  also  was  discharged  from  the  bowels  and  was 
contained  in  the  urine.  The  tongue  and  gums  were  pallid  except  at  cer- 
tain points  which  were  stained  with  exuding  blood.  Blood  was  effused 
beneath  the  conjunctiva,  infiltrating  the  whole  surface  of  the  eyeball  except 
the  cornea.  I  saw  the  patient  on  two  successive  days.  On  the  first  day 
there  was  preternatural  heat  of  the  skin,  and  the  pulse  had  considerable 
force,  although  frequent.  On  the  second  day  the  surface  of  the  body  was 
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cool,  the  pulse  was  very  small  and  feeble,  and  there  was  great  prostra- 
tion. The  case  terminated  fatally.  The  form  of  the  disease  is  distin- 
guished as  hemorrhagic  rubeola.  It  has  been  ealled  also  rubeola  nigra. 

Gangrene  attacking  the  mouth  and  occasionally  the  anus,  vulva,  nose, 
lungs,  and  larynx,  sometimes  occurs  in  connection  with  rubeola.  Other 
morbid  conditions  than  those  belonging  to  the  latter,  it  is  to  be  presumed, 
must  concur  in  giving  rise  to  this  event.  It  has  been  observed  chiefly  in 
young  children  in  eleemosynary  institutions.  Aside  from  any  such  local 
events,  or  important  complications,  this  disease  sometimes  assumes  a 
severe  form,  presenting  the  ataxic  and  adynamic  symptoms  of  typhus  or 
typhoid  fever,  and  ending  fatally  from  an  intrinsic  tendency  to  death. 
Such  cases,  however,  are  extremely  rare. 

In  the  great  majority  of  the  cases  in  which  the  disease  is  grave,  the 
gravity  is  dependent  on  complications.  The  important  complications 
most  likely  to  occur  are  seated  in  the  respiratory  system.  Diphtheritic 
laryngitis  or  true  croup  is  sometimes  developed.  Valleix  observed  a 
considerable  number  of  cases  in  which  death  was  due  to  this  complica- 
tion, the  cases  occurring  at  a  particular  season  among  foundling  children. 
Capillary  bronchitis  is  another  fatal  complication  liable  to  occur  in  chil- 
dren ;  and  occurring  in  children  under  three  years  of  age,  it  generally 
destroys  life.  Trousseau  states  that  during  an  epidemic  which  prevailed 
in  Neckar  Hospital  in  1845  and  1846,  of  twenty-four  children  attacked 
with  rubeola,  twenty-two  were  carried  off  by  this  complication.  It  is 
more  liable  to  occur  in  hospital  than  in  private  practice.  Pneumonitis, 
however,  is  the  most  frequent  of  serious  complications.  This,  in  young 
children,  is  likely  to  prove  fatal,  and  it  is  by  no  means  devoid  of 
danger  to  adults.  Pleuritis  is  an  occasional  complication,  but  is  far 
more  infrequent  than  pneumonitis.  Croup,  capillary  bronchitis,  and 
more  especially  pneumonitis,  are  not  less  likely  to  occur  as  sequels  than 
as  concomitants  of  rubeola. 

A  delay  in  the  appearance  of  the  eruption  is  generally  an  effect  of  some 
important  complication.  And  the  occurrence  of  an  important  complica- 
tion during  the  stage  of  the  eruption  is  apt  to  lead  to  a  notable  diminu- 
tion, and  sometimes  retrocession  of  the  eruption.  Irregularity  as  regards 
the  situation  in  which  the  eruption  first  appears  is  sometimes  observed. 
A  former  colleague,  the  late  Prof.  B.  R.  Palmer,  related  to  me  a  case 
coming  under  his  observation,  in  which  the  efflorescence  first  made  its 
appearance  on  the  lower  extremities,  and  extended  thence  gradually  over 
the  body,  upper  extremities,  and  head. 

After  recovery  from  rubeola,  pulmonary  tuberculosis  and  the  affection 
known  as  tuberculous  meningitis  are  observed  in  a  proportion  of  cases, 
not  large,  but  sufficient  to  show  that  the  system  is  left  in  a  condition 
favorable  for  the  development  of  these  affections,  provided  the  tuberculous 
diathesis  exist.  Affections  distinguished  as  scrofulous  are  apt  to  follow 
liiels,  namely,  scrofulous  ophthalmia,  coryza,  and  otorrho?a,  enlarge- 
ment of  lymphatic  glands,  etc.  After  an  extensive  prevalence  of  measles 
in  any  place,  it  is  observed  for  some  years  that  the  mortality  among  chil- 
dren exceeds  the  average  mortality  at  other  times.  The  practical  import- 
ance of  these  facts  is  at  once  obvious. 

CAUSATION — Rubeola,  like  scarlatina  and  variola,  is  a  communicable 
disease.  The  infectious  miasm  is  not  only  recieved  by  those  brought  into 
close  proximity  to  persons  affected  with  the  disease,  but  it  may  be  trans- 
ported to  a  distance  by  means  of  fomites.  Persons  contract  the  disease 
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from  the  miasm  adherent  to  the  clothes  of  those  who  may  have  recently 
visited  rubeolous  patients.  Physicians  may  in  this  way  diffuse  the  disease. 

It  appears  to  be  settled  that  the  disease  may  be  communicated  by  inocu- 
lation. Prof.  John  E.  McGirr,  many  years  ago,  reported  fourteen  cases 
in  which  the  disease  appeared  to  be  produced  by  inoculation ;  the  cases 
were  observed  in  the  Catholic  Male  and  Female  Orphan  Asylums  at 
Chicago,  Illinois.  The  inoculation  was  made  with  blood  drawn  from  an 
exanthematous  patch  at  the  height  of  the  eruption.  The  disease  was  de- 
veloped after  a  period,  from  the  date  of  the  inoculation,  varying  from  four 
to  nine  days.  The  disease  was  mild  and  in  no  case  proved  fatal,  whereas 
of  fifteen  cases  in  the  same  institution  in  which  the  disease  occurred  with- 
out inoculation  five  proved  fatal.1 

The  duration  of  the  period  of  incubation  varies,  according  to  different 
authors,  within  widely  separated  limits,  viz.,  between  one  day  and  thirty 
days.  Probably  in  the  majority  of  cases  the  attack  occurs  from  six  to 
ten  days  after  exposure.  The  duration  was  within  these  limits  in  a  dozen 
cases  under  my  observation,  in  which  the  time  of  exposure  could  be  defi- 
nitely fixed,  with  a  single  exception,  in  which  the  duration  was  fourteen 
days.  When  produced  by  inoculation,  the  period  of  incubation  is  some- 
what shorter  than  when  the  disease  occurs  naturally. 

The  disease  may  occur  at  any  period  of  life,  but  it  is  by  far  most  fre- 
quent in  young  subjects  after  the  period  of  dentition.  It  is  rare  before 
the  epoch  just  named.  After  fifteen  years  of  age  the  liability  to  it  dimin- 
ishes. It  may  prevail,  however,  very  extensively  among  adults  of  differ- 
ent ages,  who  are  closely  thrown  together,  as  among  soldiers  in  military 
camps.  Thus,  during  the  two  first  years  of  the  late  civil  war  in  this  coun- 
try, 38,021  cases  were  contained  in  the  official  returns  to  the  Surgeon- 
General.2  Prevailing  as  an  epidemic  among  bodies  of  troops  in  different 
sections  of  the  country,  it  attacked  nearly  all  who  had  never  experienced 
the  disease,  as  well  as,  in  not  a  few  instances,  those  who  had  previously 
had  it.  As  a  rule,  this  disease,  like  scarlatina  and  variola,  renders  the 
system  ever  afterward  insusceptible  to  it,  but  exceptions  to  this  rule  are 
not  very  rare.  Dr.  Minot,  of  Boston,  has  reported  the  case  of  a  child 
who,  having  had  the  disease  well  marked  and  communicated  it  to  three 
persons,  was  attacked  six  weeks  afterward,  the  eruption  reappearing,  and 
the  disease  again  passing  through  its  usual  course.  Well-authenticated 
cases  in  which  the  disease  has  occurred  three  and  even  four  times  have 
been  reported.  Prevailing  in  camps,  schools,  hospitals,  and  communities 
as  an  epidemic,  this  disease  presents  at  different  times  a  great  diversity 
as, regards  mildness  or  severitj',  and  the  tendency  to  particular  complica- 
tions ;  in  other  wrords,  the  character  of  different  epidemics  of  rubeola,  as 
of  other  epidemics,  is  by  no  means  uniform,  but  varies  much  in  different 
seasons  and  localities. 

Dr.  J.  II.  Salisbury,  of  Ohio,  has  communicated  certain  observations  as 
showing  that  the  inhalation  of  the  fungi  of  wheat  straw  is  capable  of  pro- 
ducing measles  ;  that  by  inoculating  with  the  spores  and  cells  of  the  fungi 
of  wheat  and  rye  straw  an  affection  may  be  produced  resembling  measles, 
and  that  persons  in  whom  this  affection  is  in  this  way  produced  are  ren- 
dered insusceptible  to  measles.3  Referring  the  reader  to  the  communica- 
tion of  Dr.  Salisbury,  it  will  be  found  that  the  facts,  although  interesting 

1  Northwestern  Medical  Journal,  1851.     Vide,  also,  Jaccoud,  Pathologic  Interne, 
1871. 

2  Woodward,  Circular  No.  6,  Surgeon-General's  Office,  Nov.  1865. 

3  American  Journal  of  Medical  Sciences,  July,  18G2. 
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and  worthy  of  consideration,  are  hardly  sufficient  to  warrant  the  conclu- 
sions just  stated.  Out  of  100  cases  occurring  among  soldiers,  analyzed 
by  l>r!  Huberts  Bartholow,  85  had  not,  and  only  15  had,  slept  or  lain  on 
straw  or  hay  since  enlistment.1  At  the  present  time  we  have  no  positive 
knowledge  of  any  cause  capable  of  producing  this  disease,  exclusive  of 
contagion  and  infection. 

DIAGNOSIS. — The  diagnosis  of  rubeola,  after  the  appearance  of  the 
efflorescence  on  the  skin,  is  generally  unattended  with  any  difficulty. 
The  diagnostic  characters  which  have  been  embraced  in  the  clinical  his- 
tory are  sufficiently  distinctive.  The  more  important  of  these  are  :  the 
long  duration  of  the  stage  of  invasion,  the  affection  of  the  air-passages, 
the  appearance  of  the  eruption  almost  invariably  first  on  the  face,  and  its 
gradual  diffusion  over  the  body ;  the  color  of  the  eruption,  its  papular 
character,  the  softness  of  the  papules,  and  the  tendency  to  assume  a  cres- 
centic  arrangement.  So  far  as  the  eruption  is  concerned,  early  in  the 
eruptive  stage  there  is  some  resemblance  to  the  papules  of  smallpox ;  but 
the  differential  points  which  have  been  presented  in  treating  of  the  latter 
disease  should  enable  the  practitioner  to  make  the  discrimination.  In  a 
case  of  rubeola  in  which  the  cutaneous  efflorescence  is  not  abundant,  and 
the  air-passages  are  unaffected,  the  disease  is  liable  to  be  confounded  with 
roseola ;  but  the  eruption  in  these  two  affections  differs,  and,  moreover, 
such  cases  are  extremely  rare.  Cases  in  which  the  air-passages  are  alone 
affected,  that  is,  in  which  there  is  no  cutaneous  efflorescence,  hardly  admit 
of  a  positive  diagnosis,  but  such  cases  are  also  extremely  rare.  Their 
occurrence  during  the  prevalence  of  rubeola  in  persons  known  to  have 
been  exposed  is  chiefly  the  ground  on  which  the  diagnosis  is  to  be  based. 

The  diagnosis  cannot  be  made  with  positiveness  prior  to  the  appearance 
of  the  efflorescence  on  the  skin.  The  occurrence,  however,  of  coryza, 
irritability  of  the  e}res,  and  bronchitis,  with  more  or  less  febrile  move- 
ment, in  persons  who  have  never  had  measles,  at  a  time  when  the  disease 
is  prevailing,  renders  a  diagnosis  during  the  period  of  invasion  highly 
probable.  The  diagnosis  is  sometimes  delayed  by  the  early  occurrence 
of  complications  which  interfere  with  the  regular  course  of  the  disease, 
especially  as  regards  the  eruption.  The  appearance  of  the  latter,  how- 
ever, sooner  or  later,  certainly,  in  the  great  majority  of  cases,  removes 
the  difficulty  which  may  previously  have  existed. 

Of  this,  as  of  the  other  eruptive  fevers,  the  diagnosis  in  the  negro  must, 
of  course,  be  based  on  other  points  than  those  relating  to  the  color  of  the 
eruption.  "  In  the  pure  negro,  the  eruption  appears  as  yellowish  spots 
slightly  elevated,  and  giving  a  sensation  of  roughness ;  in  the  mulatto,  as 
a  dusky-brown,  ill-defined ;  and  in  the  lighter  shades,  more  distinct,  reddish- 
brown  spots,  approaching  the  characteristics  of  the  eruption  in  the  white." 

PROGNOSIS. — In  the  majority  of  cases,  as  this  disease  is  ordinarily  pre- 
sented in  civil  practice,  it  is  either  mild  or  unattended  with  danger.  But 
in  a  certain  proportion  of  cases  the  disease  is  severe  and  dangerous.  The 
severity  and  danger  are  due  to  the  anomalous  events  and  complications 
which  have  been  noticed  in  connection  with  the  clinical  history.  The 
number  of  cases  fatal  from  the  coexistence  of  capillary  bronchitis,  diph- 
theritic laryngitis,  pneumonitis,  etc.,  is  not  inconsiderable.  The  rate  of 
mortality  differs  greatly  at  different  times  and  places,  so  that  the  st:iti>- 

1  Synopsis  of  a  Report  upon  Camp-Measles,  based  upon  an  analysis  of  100  cases. 
American  Medical  Times,  May,  1864. 
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tics  of  any  particular  epidemic  would  not  furnish  results  applicable  gene- 
rally to  the  disease.  It  is  apt  to  prove  a  serious  disease  in  camps.  Wood- 
ward states  that  of  the  38,021  cases  contained  in  the  official  returns  from 
the  armies  of  the  United  States  in  the  two  first  years  of  the  late  civil  war, 
there  were  1864  deaths.  Prof.  Bartholow  is  of  the  opinion  that  these 
figures  do  not  express  the  actual  fatality  due  directly  or  indirectly,  that 
is,  by  complications  and  sequels,  to  this  disease  during  the  war ;  he  fixes 
the  ratio  of  deaths  to  cases  as  1  to  5.1 

During  the  war  the  prevalence  of  the  disease  was  great  among  recruits, 
especially  those  from  the  country ;  and  the  sequels,  or  the  effect  upon  the 
general  health,  incapacitated  a  considerable  proportion  for  remaining  in 
the  service.  Taking  into  view  the  mortality  and  the  enfeebled  condition 
remaining  for  a  long  time  in  many  of  the  cases  which  did  not  end  fatally, 
measles  proved  to  be  one  of  the  most  formidable  of  camp-diseases.  With 
reference  to  the  efficiency  of  troops  in  active  service,  it  would  seem  to  be 
desirable  either  to  expose  new  recruits  to  the  disease  when  they  can 
pass  through  it  under  the  most  favorable  hygienic  conditions,  or  to  isolate 
cases  at  once  wherever  they  occur  in  camp.  Doubtless  the  rate  of  mor- 
tality and  the  disqualifying  eifects  of  the  disease  were  often  due  to  the 
coexistence  either  of  scorbutus  or  malarial  poisoning. 

TREATMENT. — In  ordinary  regular  cases,  the  disease  calls  for  nothing 
but  palliative  measures  and  attention  to  hygiene.  The  cough  may  be  pal- 
liated by  anodynes,  and  these  may  also  be  indicated  by  restlessness  or 
vigilance ;  and  for  the  febrile  movement,  if  considerable,  gentle  diaphoretic 
and  refrigerant  remedies  may  be  prescribed.  The  object  of  treatment  in 
these  cases  is  simply  to  render  the  patient  as  comfortable  as  possible ;  the 
disease  pursues  a  favorable  course  without  any  therapeutical  interference. 
Many  cases  are  treated  with  domestic  remedies  without  coming  under  the 
cognizance  of  the  physician.  It  is  a  widely  diffused  popular  notion  that 
saffron  (crocus  sativus)  is  a  valuable  remedy  in  this,  as  well  as  the  other 
eruptive  fevers,  given  for  the  purpose  of  promoting  the  eruption.  There 
is  little  ground  for  this  notion,  but  the  remedy  is  harmless.  Cathartics 
in  this,  as  in  the  other  eruptive  fevers,  are  not  indicated,  and  are  likely 
to  do  harm.  Emetics  are  rarely,  if  ever,  indicated.  The  patient  should 
be  confined  to  a  room  in  which  the  temperature  is  agreeable,  but  free  ven- 
tilation should  be  secured.  The  air  of  the  room,  in  the  treatment  of  cases 
of  this,  as  of  the  other  essential  fevers,  and,  indeed,  of  all  acute  diseases, 
should  be  effectually  changed  several  times  daily  by  opening  the  windows, 
protecting  the  patient  against  drafts  b}^  covering  the  face  as  well  as  the 
body.  The  body  may  be  sponged,  in  portions  at  a  time,  with  tepid  or 
cool  water.  This  may  be  done  without  any  fear  of  causing  the  eruption 
to  disappear  prematurely.  As  a  protection  for  the  eyes,  the  room  should 
be  moderately  darkened. 

In  cases  in  which  the  disease  is  rendered  severe  by  complications,  the 
treatment  will  have  reference  to  the  latter.  The  general  principles  of 
treatment,  in  these  cases,  are  the  same  as  when  the  complicating  affections 
occur  in  other  pathological  connections.  It  would,  therefore,  be  a  repeti- 
tion to  consider  the  indications  derived  from  the  different  complications. 
A  practical  question  relates  to  the  retardation,  diminution,  or  retrocession 
of  the  eruption  in  some  complicated  cases.  Is  it  important  to  resort  to 
active  measures  designed  to  promote  the  appearance  of  the  eruption  ?  The 
importance  of  this  object  of  treatment  has  doubtless  been  much  exagge- 

1  Sanitary  Memoirs  of  the  War. 
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rated.  Certain  measures  employed  for  this  object,  such  as  emetics,  active 
stimulants,  the  hot  or  vapor  bath,  and  overloading  the  body  with  clothing, 
are  not  to  be  employed.  This  general  rule  may  be  adopted,  viz.,  measures 
should  not  be  employed  for  this  object  if,  aside  from  the  object,  the  mea- 
sures are  likely  to  be  hurtful.  The  tepid  bath,  stimulating  pediluvia,  and 
sinapisms,  or  other  rubefacient  applications  to  the  skin,  are  not  excluded 
by  this  rule.  It  is  to  be  considered  that  the  complications  do  not  occur 
in  consequence  of  the  eruption  being  delayed  or  insufficient,  or  striking 
in,  but  the  latter  are  rather  effects  of  the  former. 

Cases  presenting  ataxic  or  adynamic  symptoms,  either  with  or  without 
complications,  claim  the  tranquillizing  and  supporting  measures  indicated 
in  other  diseases  with  the  same  symptoms. 

It  is  important  to  bear  in  mind  the  liability  to  scrofulous  and  tubercu- 
lous affections  after  recovery  from  this  disease.  Patients  should  be  placed 
under  hygienic  influences  which  will  tend  to  invigorate  the  system,  with 
a  view  to  obviate  a  tendency  to  the  development  of  these  affections. 

Roseola. 

The  eruptive  fever  called  roseola,  or  rose  rash,  sometimes  called  false 
measles,  is  an  affection  of  very  little  importance,  exclusive  of  the  liability 
of  confounding  it  with  rubeola  and  scarlatina. 

The  eruption  is  preceded  by  symptoms  of  constitutional  disturbance 
for  one  or  two  days.  These  symptoms  are,  cephalalgia,  loss  of  appetite, 
with  sometimes  nausea  and  vomiting,  and  occasionally  diarrhoea,  chilly 
sensations,  febrile  movement,  and  general  malaise.  In  young  children, 
convulsions  may  occur.  The  constitutional  disturbance  is  more  or  less 
marked,  but  it  is  frequently  slight.  The  affection  of  the  throat  and  the 
affection  of  the  air-passages,  which  belong  to  the  history  of  scarlatina  and 
rubeola  in  the  stage  of  invasion,  are  wanting  in  roseola. 

The  eruption  appears  in  the  form  of  rose-colored  spots  or  patches  which 
are  not  elevated,  the  redness  disappearing  momentarily  on  pressure.  It 
appears  on  different  parts  of  the  bod}',  not  commencing  on  the  head  and 
extending  over  the  body  as  in  rubeola.  Frequently  it  appears  on  the 
body  and  extremities  and  not  on  the  face.  It  continues  for  twenty-four 
or  forty-eight  hours  only,  in  a  majority  of  cases.  It  disappears  without 
desquamation,  and  is  liable  to  return.  It  is  sometimes  accompanied  with 
considerable  pruritus.  The  affection  has  neither  sequels  nor  complica- 
tions. It  may,  however,  occur  in  the  course  of  other  affections,  especially 
in  the  stage  of  invasion  in  varioloid,  in  articular  rheumatism,  and  in  epi- 
demic cholera  after  reaction.  It  has  no  gravity.  One  attack  affords  no 
protection  against  recurrences.  It  is  oftener  presented  in  females  than 
in  males.  It  prevails  not  infrequently  as  an  epidemic,  and  chiefly  during 
the  summer  season.  Some  authors  consider  it  to  be  contagious. 

Attention  to  the  foregoing  points  will  suffice  for  the  discrimination  of 
tin-  affection  from  scarlatina  and  rubeola.  It  does  not  call  for  treatment. 

The  use  of  the  balsam  of  copaiba  by  some  persons  induces  an  efflores- 
cence analogous  to  that  of  roseola,  and  more  rarely  the  use  of  cubebs,  the 
iodide  of  potassium,  turpentine,  and  the  sulphate  of  quiiiia.  A  variety 
of  the  affection  belongs  to  the  history  of  syphilis. 
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Summary  of  the  more  Important  Differential  Characters 
of  Variola,  Scarlatina,  Bubeola,  and  Roseola. 

Period  of  Incubation. — The  average  period  in  variola  from  10  to  14 
days ;  in  scarlatina  from  1  to  6  days;  in  rubeola  from  6  to  10  days. 

Stage  of  Invasion. — Duration  in  variola  from  2  to  3  days;  in  scarlatina 
from  1  to  2  days;  in  rubeola  from  4  to  5  days;  in  roseola  from  1  to  2 
days.  In  variola,  whitish  or  ash-colored  spots  m  the  mouth  and  fauces, 
and  sometimes  a  cutaneous  efflorescence;  lumbar  pain  in  a  marked  degree. 
In  scarlatina,  efflorescence  and  sometimes  exudation  in  throat;  febrile' 
movement  often  notably  intense.  In  rubeola,  coryza,  irritability  of  eyes, 
hoarseness,  and  loud  barking  cough. 

Stage  of  Eruption. — In  variola,  eruption  appearing  first  on  face  and 
wrists  and  gradually  extending  over  cutaneous  surface.  The  eruption  at 
first  maculated,  next  papular,  next  vesicular,  more  or  less  of  the  vesicles 
umbilicated,  and  finally  the  eruption  pustular.  The  eruption  aborting  at 
different  stages  in  cases  of  varioloid.  The  eruption  in  varicella  differing 
in  being  vesicular  at  first,  the  vesicles  not  umbilicated,  and  not  becoming 
pustular;  also  in  the  short  duration  of  the  stage  of  erflption.  The  febrile 
movement  in  variola  remitting  or  ceasing  with  the  appearance  of  the 
eruption.  In  scarlatina  the  eruption  frequently  appearing  on  the  chest 
and  upper  extremities  before,  or  simultaneously  with,  its  appearance  on 
the  face  and  neck.  The  eruption  rapidly  diffused  over  the  cutaneous 
surface.  The  eruption  of  a  scarlet  color,  not  elevated,  assuming  the  form 
of  patches  with  irregular  or  serrated  borders,  or  existing  continuously 
over  the  whole  surface.  The  tongue  resembling  a  ripe  strawberry.  In 
rubeola  the  eruption  appearing  first  on  the  head  and  gradually  extending 
over  the  cutaneous  surface.  The  color  a  dull  or  deep  red.  The  eruption 
elevated,  and  the  coalescing  papules  grouped  in  crescentic  forms.  Febrile 
movement  not  diminished  at  the  time  the  eruption  appears.  In  roseola 
the  eruption  appearing  irregularly  on  different  parts  of  the  cutaneous 
surface.  The  color  rose-red.  The  eruption  not  elevated.  The  febrile 
movement  slight.  No  affection  of  the  throat  or  air-passages. 

Stage  of  Desquamation. — In  variola,  concretion  of  pus  and  the  forma- 
tion of  crusts  or  scabs.  In  scarlatina  the  epidermis  exfoliated  sometimes 
in  branny  scales  and  sometimes  in  large  flakes  or  patches.  In  rubeola, 
desquamation  frequently  wanting,  and,  when  it  occurs,  always  furfurace- 
ous.  In  roseola,  no  desquamation. 

Complications  and  Sequels. — In  variola,  no  special  tendency  to  any 
particular  complication  or  sequels,  but  erysipelas,  furunculi,  and  subcu- 
taneous abscesses  not  uncommon.  In  scarlatina,  a  special  tendency  to 
renal  disease,  leading  frequently  to  general  dropsy  and  involving  danger 
from  uraemia.  In  rubeola,  tendency  to  pulmonary  affections,  viz.,  capil- 
lary bronchitis,  diphtheritic  laryngitis,  and  pneumonitis,  more  especially 
the  latter.  Liability  to  tuberculous  affections  after  recovery.  In  roseola, 
no  complications  nor  sequels. 

Dengue. 

The  following  succinct  account  of  the  epidemic  affection  commonly 
called  dengue,  an  unclassical  name  of  uncertain  derivation,  is  based 
chiefly  on  communications  by  Prof.  Dickson,  Dr.  Wm.  T.  Wragg,  Dr. 
Henry  F.  Campbell,  and  Prof.  Fenner,  describing  the  affection  as  it 
occurred  in  Charleston,  S.  C.,  Augusta,  Ga.,  and  New  Orleans,  in  the 
year  1850.  Prof.  Dickson's  name  is  especially  identified  with  the  affec- 
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tion  from  his  having  been  the  historian  of  its  visitation  in  this  country 
in  1828,  and  he  contributed  more  largely  to  what  is  known  respecting 
it  than  any  other  writer.  Collated  abstracts  from  the  communications 
just  referred  to  are  contained  in  a  report  of  the  Committee  on  Practical 
.Mt'i  Heine  to  the  American  Medical  Association  in  1851,  of  which  com- 
mittee the  author  of  this  work  was  chairman.  For  a  fuller  account  of 
this  affection  than  is  consistent  with  the  scope  of  this  work,  the  reader  is 
referred  to  that  report,  and  to  the  writings  of  Dickson.1 

The  affection  prevailed  extensively  in  the  West  India  Islands  in  1827 
and  1828,  and  about  the  same  time  in  many  parts  of  the  Southern  States 
of  this  country.  An  affection  supposed  to  be  the  same  prevailed  in  Phila- 
delphia in  1780,  and  was  described  by  Rush.  It  was  then,  as  since,  fre- 
quently known  as  the  brealcbone  fever.  Other  epidemics  supposed  to  be 
identical  have  occurred  at  various  periods  in  other  parts  of  the  world. 
Cocke  and  Copland  apply  to  an  epidemic  affection  supposed  to  be  the 
same  the  name  scarlatina  rheumatica. 

The  development  of  the  affection  is  either  abrupt  or  slow.  The  symp- 
toms attending  its  development  are  anorexia,  chilly  sensations,  but  rarely 
a  pronounced  chill,  languor,  lassitude,  and  general  malaise.  These  symp- 
toms exist  in  some  cases  for  only  twenty-four  hours,  but  in  other  cases 
for  several  days  before  the  affection  is  fully  developed. 

After  the  access  or  forming  period  follows  a  febrile  stage  or  a  par- 
oxysm of  fever.  The  duration  of  the  febrile  movement  varies  from  nine 
hours  to  three  or  four  days,  the  average  duration  being  about  thirty-six 
hours.  During  this  stage,  and  sometimes  during  the  access,  acute,  often 
excruciating,  pains  in  the  head,  eyes,  muscles  of  the  neck,  loins,  and 
extremities  are  prominent  traits  of  the  affection ;  hence  the  name  break- 
bone  fever.  The  pains  diminish  or  disappear  with  the  cessation  of  the 
fever,  and  the  patient,  who  had  taken  to  the  bed  with  the  onset  of  fever, 
is  now  able  to  sit  up,  and  complains  only  of  debility ;  perhaps  he  returns 
to  his  accustomed  avocation.  But  in  four  or  five  days  the  pain  often 
returns,  with  frequently  a  recurrence  of  the  febrile  movement,  debility,  and 
malaise,  compelling  a  return  to  the  bed. 

In  the  great  majority  of  cases,  an  eruption  occurs  at  a  variable  period 
after  the  febrile  paroxysm.  The  eruption  presents,  in  different  cases,  a 
diversity  of  characters.  It  resembles  in  some  cases  very  closely  the 
efflorescence  of  scarlatina.  In  other  cases  it  is  not  unlike  the  eruption  of 
rubeola.  It  is  sometimes  papular,  like  either  lichen  or  urticaria,  and  it 
is  sometimes  vesicular,  like  either  sudamina  or  varicella.  Erysipelas  and 
purpura  are  occasionally  observed.  Hemorrhage  from  the  nose,  mouth, 
bowels,  and  uterus  occurs  in  some  cases. 

The  convalescence  is  often  tedious ;  the  recovery  of  strength,  appetite, 
etc.,  is  apt  to  be  slow.  The  average  duration  of  the  disease  is  about  eight 
days.  Relapses  are  not  infrequent.  As  regards  incidental  events  and 
sequels,  convulsions,  in  children,  occasionally  usher  in  the  attack ;  de- 
lirium, like  that  of  delirium  tremens,  has  been  observed  succeeding  pro- 
tracted vigilance,  and  in  pregnant  women  miscarriage  is  apt  to  take 
place.  A  rheumatic  condition  of  the  joints,  abscesses,  boils,  and  carbun- 
cles are  not  infrequent  sequels. 

The  extent  of  prevalence  of  this  epidemic  in  Charleston  and  other 
places  is  remarkable.  Wragg  computes  the  number  of  cases  at  one  time 
in  Charleston  at  10,000,  and  during  the  epidemic  seven  or  eight-tenths 
of  the  population  were  affected.  All  classes  are  attacked,  persons  of 

'  Transactions  Am.  Med.  Association,  vol.  iv.  1851. 
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either  sex,  children  and  octogenarians.  As  an  illustration  of  its  universal 
prevalence,  the  editor  of  the  Southern  Medical  and  Surgical  Journal, 
in  his  issue  for  December,  1849,  apologized  for  t3'pographical  errors  by 
saying  that  "  the  editor,  publisher,  and  printers  were  all  suffering  from 
breakbone  fever."  In  the  village  of  New  Iberia,  Louisiana,  the  population 
in  1851  did  not  exceed  250.  Dr.  Duperier  states  that  in  six  weeks  210 
of  the  inhabitants  of  this  village,  and  about  40  from  the  neighborhood, 
had  gone  through  the  disease. 

The  duration  of  epidemics  is  brief,  ceasing  usually  in  six  or  eight  weeks. 
Of  the  circumstances  giving  rise  to  the  special  cause,  nothing  definite  is 
known.  The  late  Prof.  Dickson  regarded  the  affection  as  contagious. 
This  opinion  is  opposed  by  the  rapid  and  almost  simultaneous  diffusion 
of  the  affection,  by  the  limitation  of  its  prevalence  to  towns  or  within  a 
circumscribed  area,  and  the  short  duration  of  epidemics.  This  distin- 
guished author  also  was  of  the  opinion  that,  as  a  rule,  immunity  from 
subsequent  attacks  is  secured  when  the  disease  has  been  once  experienced. 
In  proof  of  this  opinion,  he  stated  that,  at  Charleston,  where  the  disease 
prevailed  in  1850,  those  only  escaped  who  had  experienced  it  during  the 
epidemic  of  1828.  The  occurrence  of  a  few  cases  of  the  disease  among 
those  who  had  it  in  1828,  he  accounts  for  by  supposing  that  after  an  in- 
terval of  22  years,  the  susceptibility  was  renewed.1  It  is  an  affection 
chiefly  occurring  in  warm  climates,  and  prevails  especially  in  cities  and 
large  towns.  To  the  latter  rule  there  are,  however,  striking  exceptions. 

This  affection,  although  extremely  distressing,  and  presenting  not  in- 
frequently severe  symptoms,  is  very  rarely,  if  ever,  fatal.  Its  apparent 
intensity  is  in  striking  contrast  to  the  absence  of  danger. 

The  affection  is  self-limited,  and  there  are  no  known  means  of  arresting 
or  abridging  it.  The  treatment,  therefore,  consists  of  palliative  measures. 
Opiates  to  relieve  the  pains,  restlessness  and  vigilance,  are  indicated.  The 
degree  of  suffering,  in  some  cases,  warrants  the  use  of  chloroform  by  in- 
halation. Rubefacients  to  the  spine  and  in  other  situations  are  useful. 
Alcoholic  stimulants,  given  pretty  freely,  have  been  found  beneficial. 
During  convalescence,  tonic  remedies  and  hygienic  measures  to  promote 
appetite  and  the  recovery  of  strength  are  indicated. 


CHAPTER    IX. 

Diphtheria— Anatomical  Characters— Clinical  History— Pathological  Character— Causation- 
Diagnosis— Prognosis— Treatment. 

OF  the  constitutional  affections,  exclusive  of  the  essential  fevers,  which 
remain  to  be  considered,  one  of  the  most  important  is  the  affection  now 
commonly  known  as  diphtheria.  This  affection  has  prevailed  at  times  as 
an  epidemic,  in  various  parts  of  the  world,  from  a  remote  period.  Jt  has 
been  described  by  writers  in  different  countries  and  epochs,  under  a  variety 
of  names,  such  as,  ulcus  Egyptiacum  vel  Syriacum,  cynanche  maligna, 
angina  maligna,  angina  gangrsenosa,  morbus  suffocans  vel  strangulatorius, 

1  Elements  of  Medicine,  2d  edition,  page  748. 
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Garrodllo,  malignant  sore-throat,  epidemic  croup,  etc.  Ill  this  country, 
until  within  the  last  few  years,  it  has  occurred  rarely,  and  to  a  limited 
extent,  during  the  present  century.  It  was  described  by  Bard,  in  1789, 
under  the  name  anyina  suffocaliva.  The  distinctive  characters  of  the 
affection  were  very  clearly  elucidated  by  Bretonneau,  in  1821,  1825,  and 
182G,  who  applied  to  it  the  term  diphtherite,  whence  originated  the  name 
diphtheria.  This  name,  the  significance  of  which  relates  to  the  most 
characteristic  local  event,  viz.,  the  formation  of  a  false  membrane,  has,  to 
say  the  least,  the  negative  merit  of  not  involving  any  hypothesis  con- 
cerning the  pathology  of  the  affection. 

ANATOMICAL  CHARACTERS. — The  characteristic  feature,  as  just  stated, 
is  the  presence  of  a  false  membrane.  The  fauces  in  the  vast  majority  of 
cases  is  primarily  affected,  and,  in  a  certain  proportion  of  cases,  the  local 
affection  is  limited  to  this  situation.  The  first  appearance  is  redness  of 
the  fauces  accompanied  by  more  or  less  swelling  of  one  or  both  of  the 
tonsils.  The  pseudo-membrane,  at  first  thin  and  semi-transparent,  soon 
becomes  opaque  and  more  or  less  thick.  It  is  white  or  ash-colored,  but 
it  may  become  dark  and  even  black  from  decomposition  and  imbibition 
of  blood.  It  may  also  be  colored  by  remedies  and  by  matters  vomited. 
The  patches  of  false  membrane  present  well-defined  abrupt  margins. 
When  usually  thick  it  resembles  wet  parchment  or  chamois  leather. 

Different  cases  differ  in  the  extent  of  the  affection  within  the  fauces. 
One  or  both  of  the  tonsils  may  be  alone  affected.  These  bodies  are  some- 
times greatly  swollen  so  as  almost  to  meet,  and  in  other  cases  they  are 
only  moderately  enlarged.  The  false  membrane  may  extend  over  the  pos- 
terior part  of  the  pharynx,  the  palatine  arches,  the  uvula,  and,  forward, 
over  the  greater  part,  or  the  whole,  of  the  soft  palate.  It  may  be  uni- 
formly diffused  in  these  situations,  but  is  oftener  in  distinct  irregular 
islets  or  patches.  Redness  extends  beyond  the  margins  of  the  exudation, 
and  the  parts  affected,  other  than  the  tonsils,  are  somewhat  swelled. 
With  the  forceps  the  false  membrane  may  be  torn  away,  and  frequently 
bloody  points  are  apparent  on  the  surface  from  which  the  membrane  has 
been  detached.  The  false  membrane,  when  thick,  loose,  and  dark  or 
black,  presents  an  ulcerated  or  gangrenous  appearance,  which  is  implied 
in  some  of  the  names  formerly  given  to  the  affection.  Sooner  or  later,  if 
life  be  sufficiently  prolonged,  the  false  membrane  is  thrown  off.  The  ex- 
foliation sometimes  takes  place  in  three  or  four  days,  and  it  is  sometimes 
delayed  even  to  twenty  days.  Not  infrequently  it  is  followed  by  a  second, 
and  sometimes  a  third,  and  even  a  fourth  formation  of  false  membrane. 
Of  late,  histological  pathologists  distinguish  the  diphtheritic  false  mem- 
brane from  the  exudation  which  occurs  within  the  larynx  and  trachea  in 
fibrinous  laryngitis,  or  true  croup.  The  former  is  made  up  chiefly  of 
cellular  elements,  and  does  not  consist  of  fibrin  or  lymph.  These  cellular 
elements  are  regarded  as  modified  epithelial  cells.  The  affection  is  not 
only  on  the  surface  of  the  membrane,  but  it  is  interstitial,  extending  more 
or  less  beneath  the  superficies,  and  with  the  exfoliation  of  the  false  mem- 
brane there  is  a  gangrenous  separation  of  a  layer  of  the  mucous  struc- 
ture, leaving  an  ulcerated  surface.  On  the  other  hand,  in  fibrinous  laryn- 
gitis, the  false  membrane,  in  part  at  least,  consists  of  exuded  lymph  ;  the 
microscope  shows  fibres  as  well  as  cells,  and  there  is  no  loss  of  substance 
after  the  membrane  separates.1 

1  Vide  Pathological  Histology  by  Rindfleiscli,  and  Manuel  d'Histologie  Patlio- 
logique,  par  Coriiil  et  Ranvier.  Ptiris,  1869. 
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The  lymphatic  glands  of  the  neck,  and  especially  those  behind  the  angle 
of  the  lower  jaw,  are  more  or  less  enlarged,  painful,  and  tender,  in  the 
great  majority  of  cases.  As  a  rule,  the  amount  of  enlargement  corres- 
ponds with  the  affection  within  the  throat.  If  the  latter  be  limited  to  one 
side,  the  glands  on  the  same  side  may  be  alone  affected.  The  glandular 
affection  rarely  proceeds  to  suppuration. 

The  diphtheritic  formation  within  the  throat  is  to  be  discriminated  from 
an  accumulation  of  follicular  secretion  which  is  sufficiently  common,  espe- 
cially over  the  tonsils.  The  latter  is  a  pultaceous  deposit,  not  membrani- 
form,  nor  removable  in  strips  or  patches,  and  may  be  seen  to  dip  into  the 
follicles.  Pharyngitis  with  follicular  secretion  is  often  called  diphtheria. 
The  term,  however,  is  correctly  applied  only  to  cases  in  which  a  true 
diphtheritic  membrane  exists.  During  the  epidemic  prevalence  of  diph- 
theria, cases  of  simple  pharyngitis,  or  of  pharyngitis  with  follicular  secre- 
tion, are  often  rife.  The  affection  in  these  cases  may  be  due  to  the  epi- 
demic influence,  but  the  disease  is  comparatively  trivial,  and,  hence,  the 
rate  of  fatality  in  different  collections  of  cases  of  so-called  diphtheria  will 
vary  according  to  the  accuracy  of  diagnosis,  or  the  strict  observance  of 
the  proper  application  of  the  name. 

In  mild  cases  of  diphtheria  the  disease  manifests  itself  locally  in  the 
fauces  alone,  but  in  cases  of  more  or  less  severity  and  danger  the  diphthe- 
ritic affection  occurs  in  other  situations.  The  posterior  and  anterior  nares, 
on  one  or  both  sides,  may  be  affected.  The  Eustachian  tube  is  sometimes 
involved.  The  mucous  membrane  of  the  cheeks  and  gums  may  present 
patches  of,  or  be  completely  coated  with,  false  membrane.  The  eye  is 
sometimes  invaded,  and  the  diphtheritic  conjunctivitis  involves  consider- 
able danger  of  destruction  or  impairment  of  vision  chiefly  from  opacity 
of  the  cornea.  The  diphtheritic  inflammation  sometimes  invades  the  oeso- 
phagus, and  may  extend  quite  to  the  stomach.  A  more  serious  extension 
is  into  the.larynx.  The  disease  then  involves  the  morbid  conditions  which 
exist  in  true  or  diphtheritic  croup.  As  in  croup,  the  inflammation  and 
false  membrane  extend  to  the  trachea,  and  may  extend  into  the  bronchial 
tubes,  reaching,  in  some  cases,  the  tubes  of  small  size.  As  a  rule,  how- 
ever, it  does  not  extend  beyond  the  trachea.  In  the  cases  in  which  the 
parts  adjacent  to  the  fauces  become  affected,  the  affection  is  not  to  be  con- 
sidered as  spreading  to  these  parts,  but  they  are  consecutively  invaded, 
that  is,  the  affection  of  these  parts,  as  of  the  fauces,  is  a  local  manifesta- 
tion of  the  constitutional  disease.  This  consideration  has  an  important 
practical  bearing. 

The  parts  communicating  with  the  fauces  are  not  the  only  parts  liable 
to  become  involved  in  cases  of  diphtheria.  The  meatus  auditorius  exter- 
nus,  the  anus,  the  vulva,  and  prepuce,  are  sometimes  affected.  The  affec- 
tion also  appears  in  some  cases  on  the  skin  in  parts  excoriated,  as  behind 
the  ears,  on  vesicated  surfaces,  ulcers,  leech-bites,  in  short,  wherever  the 
skin  is  deprived  of  the  epidermis.  Exceptionally  it  may  be  seated  in  some 
one  or  more  of  the  parts  which  have  been  named,  exclusive  of  the  fauces, 
the  latter  remaining  unaffected.  Different  cases  differ  as  regards  the 
number  of  parts  affected.  Parts  other  than  those  primarily  affected  are 
liable  to  be  invaded  at  any  time  during  the  career  of  the  disease. 

There  are  no  ascertained  anatomical  characters  of  this  disease  in  addi- 
tion to  those  belonging  to  the  diphtheritic  inflammation  of  certain  portions 
of  the  mucous  membrane  and  skin.  Morbid  appearances  of  internal  organs, 
which  may  be  found  after  death,  are  due  to  coincident  affections  or  com- 
plications. 
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CLINICAL  HISTORY. — Diphtheria  presents  in  different  cases  such  differ- 
ences MS  retards  general  and  local  symptoms,  the  latter  incident  especially 
to  the  localizations  of  the  diphtheritic  affection,  that  some  writers  have 
instituted  several  varieties  of  the  disease.  Without  adopting  formally 
any  of  these,  it  will  suffice  to  indicate  the  important  diversities  in  connec- 
tion with  the  symptomatology. 

A  marked  point  of  difference  relates  to  the  development  of  the  disease. 
The  attack  is  sometimes  acute,  commencing  with  a  chill  more  or  less  pro- 
nounced, which  is  followed  by  high  febrile  movement.  But  not  infre- 
quently the  development  is  gradual  and  insidious,  the  patient  complaining 
of  indefinite  ailments,  and  the  characteristic  affection  of  the  throat  being 
discovered  on  inspection,  when  there  were  few  or  no  local  symptoms  point- 
ing to  the  existence  of  the  disease.  After  the  development  of  the  disease, 
the  symptoms  are  naturally  divided  into  general  and  local,  the  latter  being 
referable  especially  to  the  parts  affected  with  diphtheritic  inflammation. 

The  affection  of  the  fauces  is  rarely  accompanied  with  notable  pain  or 
soreness,  hence  a  liability  to  overlook  its  existence.  The  sensibility  of 
the  parts  appears,  in  some  cases,  to  be  diminished.  Deglutition  is  some- 
times painful,  but,  in  other  cases,  unattended  with  pain.  Incomplete 
paralysis  of  the  muscles  concerned  in  deglutition,  which  will  be  noticed 
as  a  sequel,  is  sometimes  a  concomitant  of  the  disease,  giving  rise  to  more 
or  less  difficulty  of  swallowing,  especially  liquids.  These  may  regurgitate 
through  the  nose.  If  the  exudation  be  abundant  and  loose,  pharyngeal 
rales  with  respiration  occur,  especially  during  sleep.  The  breath  in  some 
cases  is  notably  fetid,  suggesting  the  idea  of  gangrene  of  the  throat  or 
lungs,  events  not  frequent  in  the  history  of  the  disease.  The  extension 
of  the  false  membrane  over  more  or  less  of  the  buccal  mucous  surface 
occasions  more  or  less  pain  in  connection  with  the  introduction  into  the 
mouth  of  food  or  drinks,  together  with  ptyalism,  stiffness  of  the  parts, 
involving  difficulty  of  articulation  and  absence  of  taste.  The  affection  of 
the  anterior  nares  is  preceded  and  accompanied  by  a  discharge  which  pro- 
duces irritation  and  swelling  of  the  upper  lip,  limited  to  one  side  of  the 
lip  if  one  nostril  only  be  affected.  In  other  situations  accessible  to  view, 
on  a  mucous  surface  or  on  the  skin,  the  diphtheritic  inflammation  gives 
rise  to  more  or  less  pain  or  soreness,  and  is  attended  by  a  sero-purulent 
discharge,  variable  in  quantity,  frequently  ichorous  and  sometimes  fetid. 
As  a  rule,  the  gravity  of  the  disease  is  commensurate  with  the  extent  of 
the  local  affection  and  the  abundance  of  the  exudation.  It  does  not  follow 
from  this  fact  that  the  gravity  depends  on  the  local  affection — the  latter 
is  a  criterion,  not  the  cause,  of  the  former. 

The  symptoms  denoting  an  invasion  of  the  larynx  are  essentially  those 
which  belong  to  the  history  of  diphtheritic  laryngitis  or  true  croup. 
These  have  been  already  considered.1  Cough,  having  more  or  less  of  the 
characters  known  as  croupous,  feebleness  of  the  voice  with  elevation  of 
pitch,  or  aphonia,  and  labored,  stridulous  respiration,  point  to  this  most 
serious  localization  of  the  affection.  The  embarrassment  of  respiration 
may  be  increased  paroxysmally,  as  in  simple  laryngitis  or  in  true  croup, 
from  the  addition  of  spasm  of  the  muscles  of  the  glottis.  Swelling  of  the 
tonsils  and  pharynx  may  be  sufficient  to  occasion  some  obstruction  to 
respiration  without  invasion  of  the  larynx.  It  is  to  be  borne  in  mind 
that  laryngitis  may  be  excluded  so  long  as  the  voice  remains  unaffected. 
I  have  all  along  referred  to  diphtheritic  laryngitis  or  true  croup  as  an 
affection  distinct  from  the  disease  under  present  consideration.  The 

1  Vide  p.  270. 
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reasons  for  this  will  be  stated  in  connection  with  the  pathological  charac- 
ter of  diphtheria.  Diminished  respiratory  murmur  and  embarrassment 
of  the  respiratory  function  out  of  proportion  to  the  amount  of  laryngeal 
obstruction,  with  the  presence  of  moist  bronchial  rales,  denote  an  exten- 
sion of  the  affection  to  the  bronchial  tubes. 

Passing  to  symptoms  not  directly  referable  to  the  parts  affected  with 
diphtheritic  inflammation,  different  cases  differ  widely  as  respects  the 
amount  of  constitutional  disturbance.  Irrespective  of  an  affection  of  the 
larynx,  which  of  necessity  involves  great  danger,  cases  are  either  mild  or 
more  or  less  severe.  In  some  mild  cases  the  disease  is  almost  trivial, 
patients  not  taking  to  the  bed  and  even  scarcely  heeding  the  disease. 
But,  however  mild  cases  may  be  at  the  outset  or  during  more  or  less  of 
the  career  of  the  disease,  there  is  always  a  liability  to  the  occurrence  of 
diphtheritic  inflammation  in  new  situations,  to  the  development  of  grave 
symptoms,  and  to  important  sequels.  In  the  cases  in  which  the  disease  is 
mild  throughout  its  career,  the  diphtheritic  inflammation  is  confined  to 
the  fauces,  or,  exceptionally,  to  a  limited  space  in  some  other  situation. 

In  cases  of  greater  or  less  severity,  the  clinical  history  embraces  symp- 
toms referable  to  the  different  anatomical  systems,  viz.,  the  circulatory, 
cutaneous,  respiratory,  digestive,  nervous,  and  urinary. 

The  pulse  in  some  cases  becomes  very  frequent ;  in  other  cases  the 
acceleration  is  moderate,  and  it  is  sometimes  slight.  In  the  course  of 
the  disease  the  pulse  is  sometimes  at  first  more  or  less  rapid,  afterward 
suddenly  falling  below  the  average  of  health.  Aside  from  frequency,  the 
pulse  is  soft  or  compressible,  denoting  diminished  power  of  the  hurt's 
action.  It  is  sometimes  irregular — a  symptom  of  unfavorable  omen,  if 
it  be  independent  of  pre-existing  organic  disease  of  the  heart.  Hemor- 
rhage from  the  nostrils  is  not  an  infrequent  symptom  ;  it  occurs  occasion- 
ally from  the  throat  and  mouth.  Epistaxis  is  sometimes  so  profuse  as  to 
require  mechanical  means  for  its  arrest.  Under  these  circumstances  it 
denotes  great  gravity  and  danger,  and  hemorrhage  in  other  situations  is 
to  be  regarded  as  ominous. 

The  skin  rarely  presents  much  increase  of  heat.  In  some  cases  there 
is  no  increase,  and  not  infrequently  in  the  course  of  the  disease  the  sur- 
face becomes  cool  or  cold.  The  range  of  temperature,  as  determined  by 
the  thermometer1  in  the  axilla,  is  less  elevated  than  in  most  other  acute 
diseases.  Petechial  spots  or  ecchymoses  are  sometimes  observed,  occur- 
ring generally  in  connection  with  hemorrhage  from  mucous  surfaces.  In 
grave  cases  the  skin  presents  an  anaemic  aspect,  even  when  hemorrhage 
has  not  occurred.  In  the  cases  in  which  the  air-passages  become  affected, 
there  is  more  or  less  lividity  of  the  surface,  especially  marked  on  the  face 
and  prolabia.  The  disease  has  no  characteristic  eruption ;  rose-spots  are 
sometimes  observed  and  other  forms  of  eruption,  viz.,  erythema  nodosum, 
urticaria,  and  sudamina,  but  these  are  accidental. 

The  symptoms  referable  to  the  respiratory  sj'stem  are  due  to  diphthe- 
ritic inflammation  of  the  larynx,  trachea,  and  the  bronchial  tubes.  These 
have  been  already  referred  to  among  the  symptoms  incident  to  the  local 
affections  characteristic  of  the  disease.  If  life  continue  sufficiently,  false 
membrane,  in  these  cases,  is  expectorated,  sometimes  in  the  form  of  hollow 
tubes  like  maccaroni,  but  generally  in  patches  of  irregular  size  and  shape. 

The  desire  for  food  is  generally  either  notably  diminished  or  lost.  Aside 
from  pain  and  difficulty  in  deglutition,  or  the  suffering  caused  by  food 

1  Vide  Clinical  Thermometry  in  Diphtheria.  By  Joseph  G.  Richardson,  M.D. 
New  York  Med.  Record,  July  15,  1807. 
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and  drinks  when  the  mouth  is.  affected,  there  is  often  an  invincible  repug- 
nance to  nourishment,  so  that,  in  children,  aliment,  if  given  at  all,  must 
be  forcibly  administered.  Vomiting  is  a  frequent,  and  in  some  cases  a 
prominent,  symptom.  This,  as  well  as  anorexia,  is  serious  from  the  inter- 
ference with  alimentation.  Diarrhoea  is  not  uncommon,  and  is  a  symptom 
of  bad  omen.  In  the  cases  in  which  the  diphtheritic  affection  extends 
into  the  oesophagus,  false  membrane  is  expelled  by  vomiting  in  the  form 
of  ribbons,  provided  death  do  not  take  place  before  the  exfoliation  is 
completed. 

In  the  majority  of  cases  the  mind  is  unaffected.  Slight  passive  delirium 
occasionally  occurs,  and  sometimes  the  delirium  is  active.  The  latter 
denotes  great  gravity  of  the  disease.  Convulsions  and  coma  are  rare, 
but  both  are  of  occasional  occurrence.  Convulsions  have  been  observed 
at  all  periods  of  the  disease ;  coma  is  the  forerunner  of  a  fatal  termina- 
tion. It  is  probable  that  coma  and  convulsions,  occurring  in  this  disease, 
are  generally  due  to  uraemia. 

Albuminnria  is  a  frequent  symptom.  The  proportion  of  cases  in  which 
it  occurs  is  variable.  Abeille  found  the  proportion  two-thirds  in  one  year 
and  one-third  in  another  year.  Of  48  cases  studied  by  this  author  in 
different  years,  it  existed  in  19.  Generally,  the  albumen  contained  in  the 
iirine  is  small,  but  it  is  sometimes  abundant.  In  the  cases  in  which  it  is 
likely  to  be  abundant,  the  diphtheritic  exudation  is  large  and  the  swelling 
of  the  glands  of  the  neck  unusually  great.  General  dropsy  in  connection 
with  albuminuria  is  rare ;  it  has,  however,  been  observed  in  a  small  num- 
ber of  cases  by  Abeille  and  See.  Fibrinous  casts  are  rarely  found  in  the 
sediment  of  the  urine.  Htematuria  has  been  observed  in  cases  presenting 
the  symptoms  of  purpura.  As  in  the  other  febrile  diseases  the  urine 
contains  a  larger  amount  of  urea  than  in  health,  a  fact  showing  an  in- 
creased waste  of  the  tissues. 

The  duration  of  the  disease  is  from  one  to  two  weeks.  In  fatal  cases 
the  duration  may  fall  short  of  a  week,  death  sometimes  taking  place  within 
forty-eight  hours.  On  the  other  hand,  the  illness  may  continue  for  an 
indefinite  period  beyond  the  maximum  duration  of  the  career  of  the  dis- 
ease, owing  to  consecutive  affections  or  sequels.  Aside  from  the  charac- 
teristic diphtheritic  affections,  which  are  properly  components  of  the  dis- 
ease, complications  are  rare  and  accidental.  Pneumonitis  is  occasionally 
developed ;  and  the  affection  of  the  kidneys  giving  rise  to  an  abundance 
of  albumen  in  the  urine  and  sometimes  to  general  dropsy  is  perhaps  to  be 
regarded  as  a  complication.  The  disease,  however,  may  be  associated 
with  other  diseases.  Its  concurrence  with  scarlatina,  measles,  and  small- 
pox has  been  repeatedly  observed. 

The  sequels  of  this  disease  form  an  important  part  of  the  clinical  his- 
tory. Anaemia  and  general  debility  are  apt  to  persist  for  a  considerable 
period.  Feebleness  of  the  action  of  the  heart  sometimes  exists  to  such  a 
degree  as  to  lead  to  sudden  death  from  syncope.  The  feebleness  appears, 
in  some  cases,  to  be  due  to  a  paralyzed  condition  of  the  heart. 

Paralysis  affecting  more  or  less  of  the  voluntary  and  sometimes  the  in- 
voluntary muscles  is  a  characteristic  sequel.  The  muscles  of  the  soft 
palate  and  pharynx  are  oftenest  affected,  and  paralysis  here  generally 
precedes  its  occurrence  elsewhere.  The  palatine  muscles  are  sometimes 
affected  during  the  course  of  the  disease,  but  generally  not  until  after  a 
period  varying  from  a  week  to  four  weeks  from  the  date  of  convalescence. 
In  a  slight  or  moderate  degree,  the  paratysis  in  this  situation  is  denoted 
by  a  certain  amount  of  difficulty  in  deglutition  and  the  rcgnrgitation  of 
liquids  through  the  nostrils.  In  a  greater  degree,  which  is  happily  rare, 


1008  DIPHTHERIA. 

there  is  very  great  difficulty  in  swallowing,  and  it  may  be  even  necessary 
to  introduce  aliment  by  means  of  the  stomach-tube,  tinder  these  circum- 
stances, sudden  death  has  been  caused  by  the  passage  of  aliment  into  the 
larynx.  On  inspection,  tho  soft  palate  is  seen  to  be  relaxed  and  immov- 
able. The  paralysis  affects  the  sensibility  of  the  parts,  so  that  the  palate 
remains  motionless  when  irritated  with  a  pointed  instrument.  The  exist- 
ence of  paralysis  in  this  situation  is  indicated  by  a  nasal  intonation  of  the 
voice,  and  sometimes  by  a  snoring  sound  in  respiration.  A  patient  who 
was  affected  with  moderate  paralysis  in  this  situation  complained  of  the 
fatigue  which  deglutition  occasioned,  the  labor  of  swallowing  being  so 
great  as  to  render  it  difficult  to  eat  sufficiently  to  satisfy  the  appetite. 
The  paralysis  in  some  cases  affects  the  tongue  and  muscles  of  the  face,  so 
that  articulation  is  difficult,  and  the  patient  may  be  unable  to  perform  the 
acts  of  suction  and  whistling.  The  act  of  gargling  is  also  difficult  or  im- 
possible. 

The  paralysis  is  sometimes  limited  to  the  muscles  of  the  palate,  pharynx, 
and  mouth,  but  not  infrequently  it  extends  to  other  muscles.  Exception- 
ally, the  paralysis  is  manifested  primarily,  or  solely,  elsewhere  than  in 
the  throat  and  mouth.  The  lower  limbs  are  most  apt  to  be  affected,  and 
paralysis  here  generally  takes  precedence  of  its  occurrence  in  the  upper 
extremities.  The  paralysis  of  the  limbs  is  developed  gradually,  and  is 
preceded  by  tingling,  numbness,  and  a  sensation  of  coldness.  The  loss 
of  power  over  the  muscles  may  be  complete,  or  the  paralysis  may  have 
different  degrees  of  incompleteness.  The  paralysis  sometimes  assumes 
the  form  of  hemiplegia.  One  of  the  upper  extremities  may  be  paralyzed 
in  connection  with  paraplegia.  The  upper  limb  on  one  side  and  the  lower 
limb  on  the  opposite  side  may  be  alone  affected.  Trousseau  has  observed 
the  paralysis  to  affect  successively  and  recurrently  the  different  extremi- 
ties. Finally,  the  paralysis  is  sometimes  general,  that  is,  all  the  extremi- 
ties are  paralyzed,  and,  in  addition,  the  paralysis  may  involve  the  face, 
the  muscles  of  the  throat  and  mouth,  of  the  neck  and  trunk,  and  certain 
of  the  involuntary  muscles.  Cases  in  which  the  paralysis  is  so  extensive 
are  extremely  rare. 

In  connection  with  the  paralysis  of  motion,  the  sensibility  in  the  af- 
fected parts  is  often  notably  diminished.  The  power  of  feeling  pain  is 
either  lost  or  more  or  less  impaired  (analgesia),  and  also  the  tactile  sense 
(anaesthesia). 

Exceptionally,  the  sensibility  of  the  integument  is  morbidly  increased 
(hyperaesthesia).  The  special  senses  are  liable  to  be  affected,  more  espe- 
cially the  sense  of  sight.  Yision  may  be  affected  by  paralysis  of  the  ex- 
ternal rectus  muscles  causing  converging  strabismus.  Aside  from  this 
cause  of  disturbance,  the  most  frequent  form  of  disorder  is  presbyopia. 
The  defect  of  sight  is  then  obviated  by  the  use  of  convex  glasses.  Occa- 
sionally the  form  of  disorder  is  myopia.  In  these  cases  the  disorder  con- 
sists in  defective  power  of  adjustment  in  the  eye  for  distant  or  near  objects. 
But  in  some  cases  the  impairment  of  vision  is  amaurotic.  Complete 
amaurosis  occasionally  occurs.  There  is  reason  to  believe  that  the 
amaurosis  is  sometimes  attributable,  in  part  at  least,  to  urasmia.  Disor- 
dered vision  is  in  some  cases  the  first  of  the  paralytic  sequels,  and  the 
paralysis  is  sometimes  limited  to  the  organs  of  sight.  The  other  special 
senses,  viz.,  taste,  smell,  and  hearing,  are  sometimes  affected,  but  rarely 
as  compared  with  the  sense  of  sight. 

The  paralysis  sometimes  affects  the  intercostal  muscles  and  diaphragm, 
giving  rise  to  dyspnoea,  and  involving  danger  from  inability  to  carry  on 
the  respiratory  acts.  The  muscles  concerned  in  defecation  are  sometimes 
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paralyzed,  causing  retention  of,  or  inability  to  retain,  the  feces.  In  like 
manner  the  paralysis  may  affect  the  bladder,  causing  retention  of  urine, 
or,  on  the  other  hand,  the  sphincter  muscles  may  be  affected,  giving  rise 
to  incontinence.  Notable  impairment  or  loss  of  virile  power  may  be  here 
mentioned  as  one  of  the  sequels  of  diphtheria. 

The  paralysis  in  the  different  situations  in  which  it  occurs  after  diph- 
theria, is  functional,  that  is,  it  is  not  dependent  on  appreciable  lesions. 
In  fatal  cases,  lesions  are  not  discoverable,  and,  if  death  do  not  take  place, 
the  paralysis  is  temporary ;  recovery  may  be  confidently  expected  after 
the  lapse  of  a  few  weeks  or  months.  The  pathological  explanation  of  the 
paralysis  cannot  be  given.  It  is  in  some  way  connected  with  the  special 
condition  which  exists  in  diphtheria,  for  functional  paralysis  is  extremely 
rare  as  a  sequel  of  other  diseases.  It  is  not  associated  constantly  with 
urinary  changes  which  point  to  uraemia ;  on  the  other  hand,  uraemia  oc- 
casions convulsions  and  coma  oftener  than  paralysis,  and  these  are  not 
among  the  sequels  of  diphtheria.  As  regards  the  frequency  of  the  para- 
lytic sequels,  more  or  less  impairment  of  deglutition  is  common,  but  para- 
lysis elsewhere  occurs  in  a  minority  of  cases.  These  sequels  take  place 
in  cases  of  mild  as  well  as  severe  diphtheria. 

PATHOLOGICAL  CHARACTER. — Diphtheria  is  manifestly  a  constitutional 
disease.  The  diphtheritic  affection  is  the  local  expression  of  a  special 
morbid  condition  of  the  system.  And  in  this,  as  in  other  constitutional 
diseases,  the  essential  morbid  condition  is  supposed  to  involve  blood- 
changes,  the  nature  of  which  remains  to  be  ascertained.  Symptoms  de- 
noting constitutional  disturbance  precede  the  occurrence  of  diphtheritic 
inflammation.  The  latter,  therefore,  is  not  to  be  regarded  as  giving  rise 
to  the  former.  Moreover,  the  constitutional  disturbance  is  often  out  of 
proportion  to  the  local  manifestations.  It  is  true  the  diphtheritic  local 
affections,  as  regards  their  extent  and  amount,  bear  a  certain  relation  to 
the  gravity  of  the  disease,  but  this  is  consistent  with  the  fact  that  they 
constitute  the  local  'expression  of  the  disease. 

By  some  French  writers,  under  the  name  diphtheria  is  embraced  the 
affection  of  the  larynx  and  trachea  known  as  diphtheritic  laryngitis,  or 
true  croup.  The  latter  affection  is  identical  with  diphtheria  in  so  far  as 
the  inflammation  is  characterized  by  the  formation  of  a  false  membrane. 
As  already  stated,  the  false  membranes  in  the  two  affections  present  cer- 
tain points  of  difference.  Other  circumstances,  however,  show  the  non- 
identity  of  the  two  diseases.  Diphtheria  occurs  and  may  prove  fatal 
without  any  affection  of  the  larynx.  If  the  term  true  croup  be  applied  to 
laryngitis  whenever  the  inflammation  is  pseudo-membranous,  it  is  proper 
to  say  that  croup  is  liable  to  occur  as  an  intercurrent  affection  in  certain 
of  diphtheria.  These  cases  differ  materially  from  cases  of  croup 
occurring  irrespective  of  diphtheria.  In  cases  of  diphtheria  with  croup, 
the  exudation  is  more  abundant  and  extensive  in  the  fauces  than  in  cases 
of  croup  without  diphtheria.  In  the  latter,  the  exudation  does  not  extend 
to  the  nares,  into  the  oesophagus,  etc.,  nor  does  it  occur  in  other  situations. 
The  enlargement  of  the  cervical  glands  is  greater  in  cases  of  diphtheria. 
Albuminuria  is  not  of  frequent  occurrence  in  primary  croup;  the  febrile 
movement  and  other  general  symptoms  are  more  symptomatic  of  the  local 
affection,  and  the  affection  is  not  followed  by  paralysis.  Moreover,  pri- 
mary croup  is  a  spasmodic  affection,  whereas  diphtheria  prevails  as  an  epi- 
demic, and  the  latter  does  not,  like  the  former,  affect  almost  exclusively 
children. 

Diphtheria  has  been  considered  by  some  as  identical  with  scarlatina. 
64 
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The  non-identity  of  these  two  affections  is  shown  by  the  absence,  in  the 
former,  of  the  efflorescence  which  is  present  in  the  great  majority  of  the 
cases  of  the  latter  ;  by  the  recurrence  of  diphtheria  in  the  same  person 
once  or  frequently  in  numerous  instances,  and  by  the  occurrence  of  diph- 
theria in  those  who  have  had  scarlatina.  Moreover,  the  following  im- 
portant points  of  difference  relate  to  the  clinical  history :  Scarlatina  is 
developed  rapidly,  and  diphtheria  often  gradually.  In  diphtheria  there 
is  a  tendency  to  an  extension  of  inflammation  within  the  larynx ;  this 
very  rarely  occurs  in  scarlatina.  The  characteristic  sequels  of  scarlatina, 
viz.,  albuminuria  and  general  dropsy,  very  rarely  follow  diphtheria,  and, 
on  the  other  hand,  the  characteristic  sequel  of  diphtheria,  viz.,  paralysis, 
very  rarely  follows  scarlatina. 

A  diphtheritic  affection  of  the  throat,  however,  occurs  as  an  element  of 
scarlatina,  and,  as  already  stated,  the  two  affections' may  exist  in  combi- 
nation. The  following  facts,  which  came  under  my  observation  in  the 
practice  of  Dr.  John  A.  Brady,  of  Brooklyn,  seem,  at  first  view,  to  point 
to  the  identity  of  these  affections,  but  probably  exemplify  their  combina- 
tion. I  was  requested  by  Dr.  Brady  to  see  in  consultation  a  boy  aged  4 
years,  affected  with  complete  hemiplegia  and  general  dropsy.  The  urine 
abounded  in  albumen.  This  boy  had  recently  had  diphtheria,  the  false 
membrane  in  the  fauces  having  been  well  marked.  There  had  been  no 
eruption.  After  his  convalescence  a  sister  was  attacked  with  scarlatina, 
the  rash  being  abundant.  The  boy  had  the  characteristic  sequels  of  both 
diphtheria  and  scarlatina,  and  there  was  ground  for  the  supposition  that 
he  communicated  the  latter  affection  to  his  sister.  He  recovered  from 
the  dropsy  and  the  paralysis. 

An  important  pathological  question  relates  to  the  agency  of  the  local 
affections  in  inducing  more  or  less  of  the  constitutional  disturbance  in 
cases  of  diphtheria.  The  view  appears  to  be  held  by  many  that  septi- 
caemia is  produced  by  resorption  of  the  exudation.  The  practical  bearing 
of  this  view  is  obvious.  If  the  view  be  correct,  it  is  immensely  inportant 
to  limit,  if  possible,  the  local  diphtheritic  affections,  and  to  effect  as  spee- 
dily as  practicable  the  separation  of  the  false  membrane.  The  view  is, 
however,  conjectural ;  and  it  is  more  rational  to  attribute  the  constitu- 
tional symptoms  chiefly  to  the  primary  and  essential  morbid  condition 
which  constitutes  the  disease,  rather  than  to  suppose  a  reinfection  of  the 
system  by  the  morbid  products  on  the  inflamed  parts. 

CAUSATION. — Diphtheria  rarely  occurs  sporadically.  It  is  eminently 
an  epidemic  disease.  Like  other  epidemic  diseases,  it  has  its  special  cause. 
Is  the  special  cause  a  contagious  virus  or  an  infectious  miasm ;  in  other 
words,  is  the  disease  communicable  ?  The  affirmative  is  held  by  many 
distinguished  clinical  observers.  Examples  of  persons  becoming  affected 
after  having  been  brought  into  close  contact  with  cases  of  the  disease  are 
numerous ;  but  such  cases,  during  the  prevalence  of  an  epidemic,  do  not 
prove  communicability  of  the  disease.  Striking  instances  are  reported, 
in  which  the  disease  appeared  to  be  produced  by  the  accidental  introduc- 
tion of  some  of  the  diphtheritic  exudation  into  the  mouth  or  nostrils ;  yet 
repeated  experiments  made  by  Trousseau  and  Peter,  to  produce  the  dis- 
ease by  inoculation,  proved  invariably  ineffectual.  Peter  even  went  so  far 
as  to  apply  freely  to  the  throat  lint  charged  Avith  diphtheritic  matter.  The 
strongest  proof  of  contagiousness  is  afforded  by  instances  which  appear 
to  show  importation  of  the  disease.  Such  instances  are  cited  by  Green- 
how,  Trousseau,  and  others.  It  is  questionable  whether  the  number  of 
these  instances  precludes  the  supposition  that  they  only  show  coinci- 
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donees,  or  whether  the  special  cause  may  not  have  been  transported  without 
having  been  produced  within  the  bodies  of  those  affected.  Regarding 
the  question  of  coramunicability  as  sub  judice,  it  is  certainly  proper  that 
precautions  should  be  taken  to  avoid  needless  and  excessive  exposure. 

Epidemics  of  diphtheria  are  irregular  in  their  occurrence.  It  is  a  re- 
markable fact  that  thej''  were  scarcely  known  in  America  from  the  epi- 
demic in  1771,  described  by  Bard,  up  to  about  1856,  and  since  the  latter 
date  they  have  occurred  in  all  parts  of  the  continent.  The  disease  is  often 
limited,  in  its  prevalence  in  particular  sections,  to  a  circumscribed  area. 
For  example,  it  has  been  observed  to  be  restricted  to  a  narrow  strip  of 
land  on  the  banks  of  a  stream.  The  special  cause  seems  to  require 
auxiliary  causes,  at  present  unknown,  which  are  peculiar  to  certain 
localities. 

The  susceptibility  to  the  disease  is  not  equal  in  all  periods  of  life.  In 
the  great  majority  of  cases,  patients  are  between  three  and  twelve  years 
of  age.  Persons  of  any  age  are,  however,  liable  to  be  attacked.  The 
following  analysis  of  461  cases,  by  Daviot,  will  serve  to  show  the  relative 
liability  to  the  disease  at  different  periods  of  life :  The  number  of  cases 
under  5  years  age  was  148;  between  5  and  10  years,  112  cases;  between 
10  and  15  3rears,  86  cases;  between  15  and  20  years,  46  cases  ;  between 
20  and  30  years,  32  cases;  between  30  and  40  years,  28  cases;  between 
40  and  50  years,  8  cases ;  and  between  50  and  60  years,  1  case.1  The 
number  of  females  in  these  cases  exceeded  somewhat  the  number  of  males. 
Circumstances  pertaining  to  social  position,  occupation,  etc.,  do  not 
appear  to  be  connected  with  the  causation. 

Different  epidemics  differ  as  regaixls  certain  features  of  the  disease  and 
the  rate  of  fatality.  In  some  epidemics  there  is  an  unusual  tendency  to 
an  invasion  of  the  larynx,  and  the  amount  of  exudation  in  other  situations 
is  unusually  large  in  the  majority  of  cases ;  in  other  epidemics  the  local 
affection  is  confined  to  the  fauces,  as  the  rule,  and  the  disease  is  generally 
mild.  In  respect  of  variations  at  different  times  and  places,  diphtheria 
resembles  other  epidemic  diseases. 

DIAGNOSIS. — Prior  to  the  occurrence  of  inflammation  and  exudation, 
the  disease  presents  no  distinctive  traits,  and  the  characteristic  local 
manifestations  are  preceded  by  general  symptoms  for  a  variable  period. 
These  symptoms  are  sometimes  slight,  but  in  some  cases  violent.  For 
example,  in  a  case  which  I  attended  with  the  late  Prof.  C.  R.  Oilman,  the 
affection  of  the  throat  was  preceded  by  high  febrile  movement  and  deli- 
rium, and,  as  the  attack  commenced  shortly  after  confinement,  the  disease 
was  at  first  supposed  to  be  puerperal  fever.  In  a  case  which  came  under 
the  observation  of  Dr.  Bogert,  of  this  city,  the  patient,  for  twenty-four 
hours  after  the  attack,  presented  such  an  alarming  degree  of  prostration 
that  death  appeared  to  be  averted  only  by  the  persistent  and  free  use 
of  stimulants.  Pain  and  tenderness  existed  over  the  abdomen,  and  peri- 
tonitis was  suspected.  After  twenty-four  hours,  however,  the  nature  of 
the  disease  WMS  declaimed  by  the  occurrence  of  pseudo-membranous  pharyn- 
gitis. In  both  these  cases  recovery  took  place.  It  is  not  improbable 
that  death  is  sometimes  due  to  the  overwhelming  violence  of  the  disease, 
at  its  onset,  before  the  diagnostic  features  are  developed. 

The  diagnosis  is  sufficiently  easy  when  the  local  manifestations  have 
taken  place.  The  only  liability  to  error  has  been  already  referred  to, 
viz.,  confounding  with  the  true  diphtheritic  affection  cases  of  pharyngitis 

1  Cited  by  Prof.  A.  Clark  ;  vide  American  Med.  Times,  vol.  ii.  1861. 
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with  the  deposit  of  abundant  follicular  secretion.  The  distinctive  points 
have  been  stated  under  the  head  of  anatomical  characters.  It  may  be 
here  repeated,  that  cases  of  simple  pharyngitis  occurring  during  the 
prevalence  of  diphtheria  are  not  to  be  considered  as  cases  of  the  latter 
disease ;  in  other  words,  the  false  membrane  is  an  essential  diagnostic 
criterion.  Ordinary  sore  throat,  with  more  or  less  constitutional  disturb- 
ance, which  is  of  frequent  occurrence  when  diphtheria  prevails,  is  doubt- 
less due  to  the  epidemic  influence,  just  as  ordinary  diarrhoea  during  the 
prevalence  of  epidemic  cholera  arises  from  the  choleraic  influence,  and 
the  former  should  not  be  called  diphtheria  more  than  in  cases  of  cholerine 
the  disease  should  be  called  cholera. 

PROGNOSIS. — Statistics,  communicated  by  different  observers,  showing 
the  rate  of  mortality  from  diphtheria,  present  a  very  wide  range  of  varia- 
tion. This  is  measurably  due  to  the  fact  that,  irrespective  of  treatment, 
the  fatality  in  different  epidemics  actually  varies  within  widely  separated 
limits.  The  variations  in  statistics  are  also  due  in  a  measure  to  the  error 
of  confounding  with  diphtheria  pharyngitis  with  follicular  secretion,  and 
the  error  of  applying  the  name  diphtheria  to  all  cases  of  sore  throat 
occurring  during  an  epidemic.  Without  attempting,  therefore,  to  express 
the  average  death-rate  in  figures,  it  will  suffice  to  say  that  it  is  sometimes 
very  large  and  sometimes  comparatively  small. 

The  clanger  is,  first,  from  an  invasion  of  the  larynx.  Of  the  cases  in 
which  the  air-passages  become  involved,  the  vast  majority  end  fatally. 
The  prognosis  in  these  cases  is  always  exceedingly  unfavorable.  Apncea 
either  causes  or  contributes  to  the  fatal  result  whenever  the  larynx  be- 
comes involved.  The  patient  cannot  be  considered  as  secure  against 
diphtheritic  laryngitis  so  long  as  the  career  of  the  disease  continues,  but 
the  danger  from  this  source  progressively  diminishes  after  the  first  week. 

The  danger  is,  second,  from  asthenia  or  exhaustion.  The  violence  of 
the  disease  may  destroy  life  within  forty-eight  hours  from  the  date  of  the 
attack,  or  perhaps  at  an  earlier  period.  In  these  cases,  the  disease  is 
truly  called  malignant.  Using  the  language  of  metaphor,  for  the  want 
of  precise  knowledge  of  the  general  conditions  on  which  the  fatality  in 
these  cases  depends,  the  vital  powers  are  said  to  be  overwhelmed  with 
the  force  of  the  disease.  But  in  the  larger  proportion  of  the  cases  in 
which  the  disease  proves  fatal  by  asthenia,  the  powers  of  life  are  gradu- 
ally exhausted,  and  death  takes  place  in  the  second  week.  In  the  cases 
in  which  the  larynx  is  unaffected,  the  prognosis  is  always  unfavorable  if 
the  diphtheritic  membrane  extend  from  the  fauces  into  the  posterior  and 
anterior  nares,  if  it  pervade  extensively  the  buccal  membrane,  or  if  it 
exist  abundantly  in  other  situations.  Other  unfavorable  prognostics  are, 
frequent  vomiting,  diarrhoea,  copious  epistaxis  or  hemorrhage  in  other 
situations,  great  frequency,  irregularity,  or  feebleness  of  the  pulse,  cold- 
ness of  the  surface,  abundance  of  albumen  in  the  urine,  convulsions,  deli- 
rium, and  coma.  It  would  appear  from  the  observations  of  Dr.  Joseph 
G.  Richardson  that  the  axillary  temperature  when  not  above  102°  or  102^-° 
Fahr.  is  not  to  be  relied  upon  as  evidence  that  the  disease  will  not  be 
likely  to  prove  fatal. 

A  fact  important  to  be  borne  in  mind  is  the  liability  to  sudden,  fatal 
syncope  in  this  disease.  This  has  occurred  unexpectedly  in  two  cases 
under  my  observation.  It  may  occur  in  cases  which,  as  regards  the 
general  symptoms,  do  not  present  an  appearance  of  great  gravity.  It 
generally  occurs  on  some  unusual  exertion,  as  in  getting  out  of  bed ;  it 
has  been  known  to  occur  even  during  convalescence.  It  is  probable  that, 
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in  some  of  the  cases  in  which  a  fatal  result  occurs  suddenly  or  unex- 
pectedly, tlic  death  is  occasioned  by  the  formation  of  a  thrombus  in  the 
right  cavities  of  the  heart.  Dr.  J.  Forsyth  Meigs  has  reported  three 
cases  in  which  death  was  attributed  to  this  accident.1 

The  paralytic  affections  which  are  liable  to  supervene  do  not,  in  general, 
involve  danger.  The  danger  incident  to  these  affections  relates  to  innutri- 
tion in  the  cases  in  which  deglutition  is  extremely  difficult  or  impossible, 
and  to  apnoea  when  the  respiratory  muscles  are  involved  in  the  paralysis. 

TREATMENT. — With  reference  to  the  therapeutical  indications,  it  is  con- 
venient to  divide  cases  into  those  with  and  those  without  a  diphtheritic 
affection  of  the  larynx.  And,  first,  of  the  treatment  of  cases  in  which 
the  larynx  does  not  become  affected.  The  indications  in  these  cases  relate 
to  the  general  condition  and  to  the  local  affection. 

Bretonneau,  Trousseau,  with  many  others,  attach  chief  importance  to 
the  local  treatment.  Theoretically,  one  reason  for  this  is  the  belief  that 
the  system  becomes  infected  by  absorption  of  the  diphtheritic  matter. 
Regarding  this  belief  as  unfounded,  local  treatment  with  a  view  to  prevent 
reinfection  of  the  sj'stem  has  no  rational  ground  for  support.  Another 
object  of  local  treatment  is  to  arrest  the  progress  of  the  diphtheritic  in- 
flammation and  prevent  its  extension.  But  with  reference  to  this  object, 
it  is  to  be  considered  that  the  local  affection  does  not,  properly  speaking, 
spread,  but  the  progressive  extension  and  successive  invasion  of  different 
parts  are  due  to  the  agency  of  an  internal  determining  influence.  The 
restriction  of  the  diphtheritic  affection  in  one  case  to  a  small  space,  and 
its  wide  diffusion  in  another  case,  depend  on  the  essential  morbid  condi- 
tion which  constitutes  the  disease,  and,  if  so,  topical  treatment  will  be 
likely  to  exert  little  or  no  effect  in  limiting  the  amount  or  extent  of  the 
local  manifestations.  Turning  from  theoretical  views  to  clinical  experi- 
ence, a  large  proportion,  if  not  the  great  majority,  of  the  practitioners  of 
this  country  have  been  led  to  discontinue  the  cauterizing  and  irritating 
topical  applications  which  have  been  heretofore  in  vogue,  and  to  content 
themselves  with  soothing  and  antiseptic  local  measures.  So  far  as  my 
own  opportunities  for  observation  enable  me  to  judge,  this  practice  is  to 
be  preferred.  In  the  place,  therefore,  of  a  strong  solution  or  the  solid 
stick  of  the  nitrate  of  silver,  hydrochloric  acid,  the  sulphate  of  copper, 
alum,  and  the  astringent  preparations  of  iron,  applied  repeatedly  in  the 
twenty-four  hours,  a  gargle  of  a  solution  of  the  chlorate  or  nitrate  of  po- 
tassa  may  be  employed  if  the  patient  be  not  too  young  or  the  act  of  gar- 
gling do  not  occasion  much  annoyance  ;  ice  may  be  taken  into  the  mouth 
in  small  pieces  frequently  if  the  effect  be  agreeable,  and  if  there  be  fetor, 
a  weak  solution  of  the  chloride  of  soda  may  be  applied,  or  a  solution  of 
the  iodide  of  bromine,  two  drops  to  a  fluidounce  of  mucilage,  the  appli- 
cation being  made  by  means  of  a  camel's  hair  brush,  as  recommended  by 
Prof.  Metcalfe.  A  weak  solution  of  either  creasote  or  carbolic  acid  is 
doubtless  a  usefill  antiseptic;  application.  A  mild  astringent  application 
may  sometimes  be  employed  with  advantage,  and  probably  the  best  prepa- 
ration is  tannin  combined  with  glycerine.  A  solution  of  the  hypo-sulphite 
of  soda,  applied  to  the  diphtheritic  patches,  has  been  found  useful.  The 
utility  of  this  application  is  supposed  to  depend  in  part  on  its  power  of 
destroying  vegetal ile  parasitic  productions.  The  microscope  shows  the 
presence  of  these  in  the  pseudo-membranous  formation.  Three  drachms 
of  the  salt  may  be  dissolved  in  two  drachms  of  glycerine  and  six  drachms 

1  American  Journal  of  Medical  Sciences,  April,  1864. 
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of  water.  A  gargle  of  half  a  drachm  of  the  salt  dissolved  in  half  a  pint 
of  water  and  half  an  ounce  of  glycerine  may  be  used  at  short  intervals. 
It  may  be  added,  a  German  author,  L.  Letzerich,  maintains  that  the  dis- 
tinctive character  of  the  diphtheritic  inflammation  depends  on  the  local 
effect  of  cryptogamic  productions,  and  that  clinical  experience  shows  the 
false  membrane  may  be  prevented  if  the  vegetable  spores  and  sporules  ai-e 
either  timely  removed  by  emetics,  or  destroyed  by  topical  applications.1 

With  reference  to  general  treatment,  it  is  to  be  considered  that  the  dis- 
ease is  not  controllable  by  any  known  specific  remedy.  In  view  of  this 
fact,  and  also  of  the  danger  being  from  asthenia,  it  follows  that  the  great 
object  of  treatment  is  to  support  the  system,  endeavoring  to  keep  the  pa- 
tient alive  until  the  career  of  the  disease  is  ended.  The  therapeutical 
measures  indicated,  therefore,  are  tonics,  stimulants,  and  alimentation. 
Of  remedies,  the  sulphate  of  quinia,  the  tincture  of  the  chloride  of  iron, 
and  the  chlorate  of  potassa  are  especially  to  be  named  as  having  been 
found  useful.  Their  usefulness  is  not  to  be  denied,  although  they  do  not 
exert  a  specific  influence  over  the  disease,  as  some  have  supposed.  The 
permanganate  of  potassa  has  been  advocated  as  a  useful  internal  remedy 
in  this  disease  by  Prof.  Samuel  Jackson,  Dr.  Mackall,  and  others.  Of  a 
solution  consisting  of  a  drachm  of  -the  salt  in  a  pint  and  a  half  of  water,  a 
teaspoonful  may  be  given  every  three  hours.  A  weak  solution  of  this 
salt  is  also  useful  as  a  local  antiseptic  application.  There  is  reason  to 
attach  much  importance  to  alcoholic  stimulants  employed  with  proper  dis- 
crimination. The  principles  which  should  govern  their  employment  are 
the  same  as  in  the  essential  fevers  and  other  diseases  tending  to  destroy 
life  by  asthenia.  These  principles  need  not  here  be  repeated.  In  this 
disease,  as  in  the  essential  fevers,  there  is  sometimes  a  notably  increased 
tolerance  of  alcoholics.  Jenner  cites  a  case  in  which  two  drachms  of 
brandy  were  given  hourly,  with  advantage,  to  a  child  three  years  of  age. 
In  a  case  of  great  severity  which  I  saw  with  my  colleague,  the  late  Prof. 
Enos,  half  an  ounce  of  brandy  was  given  hourly,  the  patient  being  thirteen 
years  of  age,  without  any  excitant  effect,  the  case  ending  in  recovery.  In  the 
use  of  alcoholic  stimulants  the  physician  is  to  be  guided  by  the  indications 
and  by  carefully  watching  the  immediate  effects.  Alimentation  is  an 
essential  part  of  the  treatment.  The  diet  should  be  concentrated,  highly 
nutritious,  and  embracing  the  necessary  variety  of  alimentary  principles. 
Milk  meets  pre-eminently  these  requirements.  A  serious  difficulty  in  the 
treatment  often  arises  from  the  invincible  repugnance  to  nutriment,  and 
sometimes  from  the  persistence  of  vomiting.  Owing  to  the  difficulty  of 
alimentation  in  some  cases,  and  sometimes  to  a  want  of  appreciation  of 
its  importance,  death  takes  place  from  innutrition. 

All  the  measures  heretofore  known  as  antiphlogistics,  viz.,  bloodletting, 
general  or  local,  purgation,  mercurialization,  emetics,  and  nauseants,  are 
rationally  contra-indicated  by  the  simple  fact  that  the  danger  is  not  from 
the  inflammatory  manifestations  of  the  disease,  but  from  the  general  con- 
dition which  tends  to  destroy  life  by  asthenia.  Clinical  experience  has 
abundantly  shown  these  measures  to  be  injurious.  Blisters  and  other 
counter-irritant  measures  are  not  to  be  employed,  occasioning,  as  they  are 
apt  to  do,  new  foci  of  diphtheritic  inflammation. 

Symptoms  incidental  to  the  disease  claim  palliative  treatment.  Vomit- 
ing is  to  be  relieved  by  bismuth,  creasote,  or  hydrocyanic  acid.  Diarrhrca 
calls  for  opium  and  astringents.  Anodynes,  that  is,  opium  or  its  succe- 


1  Vide  Virchow's  Archives,  1868  ;  also  article  by  Dr.   H.  Beaunis,  in  Gazette 
Medicale  de  Paris,  4  Juin,  1870. 
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danca,  the  bromides,  or  the  chloral  hydrate,  are  often  required  by  restless- 
ness and  vigilance.  Hemorrhage  indicates  the  use  of  hernostatics  topi- 
cally and  internally. 

The  treatment  of  cases  in  which  diphtheritic  laryngitis  becomes  devel- 
oped involves  the  same  general  principles  as  cases  without  the  laryngeal 
affection.  But,  in  addition,  are  indicated  measures  to  hasten  the  separa- 
tion of  the  false  membrane  within  the  larynx,  precisely  as  in  cases  of 
laryngitis  with  false  membrane  disconnected  from  diphtheria,  that  is,  in 
easi-s  of  true  sporadic  or  primary  croup.  The  most  efficient  of  the  mea- 
sures for  this  end  is  the  inhalation  of  warm  vapor  or  steam.  With  refer- 
ence to  this  measure,  and  other  points  relating  to  the  treatment  directed 
to  the  laryngeal  affection,  the  reader  is  referred  to  the  chapter  of  this 
work  devoted  to  pseudo-membranous  laryngitis.1 

The  rules  with  respect  to  tracheotomy  or  laryngotomy,  when  the  danger 
from  laryngeal  obstruction  is  imminent,  are  the  same  as  in  cases  of  pri- 
mary croup.  There  is  undoubtedly  less  hope  of  success  from  surgical 
interference  than  in  the  latter  affection.  With  reference  to  the  propriety 
or  importance  of  the  operation,  however,  the  simple  question  is,  are  lives 
ever  saved  by  it  ?  This  question  is  undoubtedly  to  be  answered  in  the 
affirmative.  The  question,  how  many  lives  are  saved,  is  of  less  import- 
ance in  its  practical  bearing.  If  lives  are  ever  saved  by  tracheotomy  or 
laryngotomy  in  diphtheria,  a  practitioner  is  reprehensible  if  he  allows  a 
patient  to  die  from  laryngeal  obstruction  without  opening  the  larynx  or 
trachea.  The  patient  is  entitled  to  the  chance  of  being  saved  by  an  opera- 
tion, however  small  that  chance  may  be. 

The  propriety  of  precautions  against  contagion  has  been  already  referred 
to.  When  practicable,  removal,  especially  of  persons  between  three  and 
twelve  j^ears  of  age,  beyond  the  epidemic  prevalence  of  the  disease  is  to 
be  enjoined. 


CHAPTER    X. 

Acute  Articular  Rheumatism— Clinical  History— Pathological  Character— Causation— Diagno- 
sis —  Prognosis  —  Treatment.  Subacute  and  Chronic  Articular  Rheumatism.  Muscular 
Itheumatism. 

THE  term  rheumatism  is  used  to  denote  a  constitutional  disease  char- 
acterized by  certain  local  manifestations  seated  in  the  articulations 
and  fibrous  tissues  in  other  parts  ;  the  term  has  also  been  applied  to  neu- 
ralgic and  other  affections  supposed  to  arise  from  the  constitutional  morbid 
conditions  existing  in  the  ordinary  form  of  the  disease.  I  shall  consider, 
/>/W,  the  affection  to  which  the  term  rheumatism  is  par  excellence  applied, 
viz.,  acute  articular  rheumatism  ;  second,  the  affection,  or  affections, 
called  subacute  or  chronic  rheumatism;  and,  Mini,  the  affection  known 
as  muscular  rheumatism.  The  disease  called  gout  is  in  certain  respects 
analogous  to  rheumatism,  although  presenting  essential  points  of  differ- 
ence. After  having  considered  the  several  forms  of  rheumatism  just 

1    Vide  page  27.">. 
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named,  I  shall  consider  gout,  and,  finally,  an  affection  to  which  is  fre- 
quently applied  the  name  rheumatic  gout. 

Acute  Articular  Rheumatism. 

Acute  articular  rheumatism,  as  the  name  imports,  involves  an  affection 
of  the  articulations  or  joints.  The  affected  joints  present  the  phenomena 
of  inflammation,  and  the  affection  is  also  called  acute  rheumatic  arthritis. 
The  lining  membrane  of  the  joints  is,  in  fact,  inflamed,  but  rheumatic 
inflammation  in  this  situation  has  certain  peculiarities,  viz.,  it  rarely  leads 
to  the  exudation  of  lymph,  suppuration,  production  of  new  tissue,  or 
structural  lesions  of  any  kind ;  and  the  inflammatory  condition  not  infre- 
quently completely  disappears  in  the  course  of  a  few  hours.  The  disease 
per  se  very  seldom,  if  ever,  proves  fatal ;  but  in  cases  in  which  life  is  de- 
stroyed by  concomitant  affections  of  internal  organs,  the  affected  joints 
are  found  to  present,  as  a  rule,  only  more  or  less  effusion,  which  is  some- 
times opalescent,  within  the  articular  cavity,  with  thickening  of  the  syno- 
vial  membrane,  and  infiltration  of  the  surrounding  parts.  Aside  from 
these  appearances  the  disease  has  no  ascertained,  constant,  anatomical 
characters,  except  that  the  quantity  of  fibrin  in  the  blood  is  notably  in- 
creased, with,  perhaps,  an  abnormal  tendency  to  coagulation  (inopexia). 
In  the  course  of  the  disease  certain  internal  organs  are  liable  to  become 
inflamed.  The  inflammation  is  generally  seated  in  the  fibro-serous  tis- 
sues, and  especially  in  the  endocardium  and  pericardium.  The  inflamma- 
tion in  these  situations  differs  from  that  of  the  joints  in  this,  viz.,  it  is  apt 
to  give  rise  to  the  exudation  of  lymph,  and  sometimes  to  suppuration. 
In  a  pathological  view,  the  endocarditis,  pericarditis,  and  other  internal 
inflammations  which  occur  in  cases  of  acute  articular  rheumatism  are  local 
manifestations  of  the  disease,  like  the  arthritic  affections,  but  it  is  most 
convenient  to  consider  them  in  the  light  of  complications. 

CLINICAL  HISTORY. — Acute  articular  rheumatism,  in  the  majority  of 
cases,  commences  with  a  sudden  attack,  and  in  nearly  one-half  of  the 
cases  in  which  the  attack  is  sudden  it  takes  place  at  night.  In  a  small 
proportion  of  cases,  febrile  movement,  more  or  less  mai'ked,  precedes  the 
local  manifestations  for  a  period  varying  from  a  few  hours  to  one  or  two 
days  ;  hence  one  reason  for  the  name  rheumatic  fever,  instead  of  acute 
rheumatism.  In  most  cases,  however,  the  fever  and  the  local  manifesta- 
tions are  simultaneous  in  their  occurrence.  Sometimes  pain  and  soreness 
of  the  joints  precede  the  development  of  the  disease  for  a  variable  period. 

The  development  of  the  disease  is  denoted  by  an  affection  of  one  or 
more  of  the  articulations.  The  local  phenomena  are  pain,  tenderness,  in- 
creased heat,  swelling,  and  redness  of  the  skin.  The  pain  differs  in  inten- 
sity in  different  cases,  but,  as  a  rule,  it  is  not  intense  so  long  as  the  parts 
are  perfectly  quiet.  Pain  is  especially  excited  by  movements  of  the 
affected  joints.  In  severe  cases  the  slightest  motion  is  insupportable  ;  even 
jarring  the  bed  or  room  occasions  suffering.  Pressure  over  the  joints  is 
painful.  Owing  to  the  pain  occasioned  by  movements,  the  patient  feels 
obliged  to  maintain,  as  long  as  possible,  a  fixed  position ;  changes  of  the 
decubitus  cause  often  extreme  suffering.  Swelling  is  most  apparent  in 
joints  not  covered  with  muscle,  viz.,  the  knee,  wrist,  elbow,  ankle,  and 
the  smaller  joints  of  the  hands  and  feet.  It  is  less  apparent  in  the  hip 
and  shoulder.  The  swelling  is  due,  in  part,  to  a  morbid  increase  of  liquid 
within  the  synovial  cavity,  and  in  part  to  effusion  into  the  surrounding 
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structures.  The  redness  is  due  to  an  erythema  in  the  form  of  patches  or 
zones  which  do  not  present  well-defined  borders.  The  redness,  like  the 
swelling,  is  not  apparent  over  the  hip  and  shoulder,  but  only  over  joints 
comparatively  superficial.  The  swelling  and  redness  are,  in  general,  pro- 
portionate to  the  acuteness  of  the  rheumatism. 

In  some  cases  several  joints  are  affected  either  simultaneously  or  in 
quick  succession  (Polyarthritis) ;  in  other  cases  the  affection  is  limited 
to  a  single  joint  for  a  greater  or  less  period  (Monoarthritis).  In  the 
course  of  the  disease,  in  most  cases,  various  joints  are  successively  affected, 
and  frequently  a  greater  or  less  number  of  joints  are  affected  at  the  same 
time.  It  is  a  peculiarity  of  the  rheumatic  inflammation  to  leave  one  or 
more  joints  abruptly,  the  local  phenomena  sometimes  disappearing  within 
a  few  hours,  and  to  attack  as  abruptly  other  joints.  Different  cases  differ 
as  regards  the  number  of  joints  affected  in  the  course  of  the  disease ;  in 
some  cases  few  or  no  joints  escape,  and  in  other  cases  the  rheumatic  in- 
flammation is  limited  to  a  few  joints  or  to  a  single  joint.  The  fibrous 
tissues  elsewhere  than  within  and  around  the  joints,  and  exclusive  of  the 
visceral  organs,  are  liable  to  be  attacked.  Thus,  those  of  the  dorsum  of 
the  hand  and  of  the  instep,  the  ligaments  of  the  neck  and  back,  and  the 
sclerotic  tunic  of  the  eye  are  sometimes  involved. 

The  disease  is  extremely  irregular  as  regards  the  number  of  joints 
affected,  either  simultaneoush^,  or  successively,  the  order  in  which  they 
are  attacked,  etc. ;  yet  the  local  manifestations  are  governed  by  an  im- 
portant pathological  law,  viz.,  the  law  of  parallelism.  Corresponding 
joints  are  often  affected  together,  and  when  this  is  not  the  case,  the  differ- 
ent affected  joints  are  either  on  one  side  of  the  body,  or  joints  on  the  two 
sides  which  are  analogous,  viz.,  the  knee  and  elbow,  wrist  and  ankle,  hip 
and  shoulder,  are  affected  in  combination.  In  an  analysis  of  21  cases 
with  reference  to  this  point,  out  of  88  instances  in  which  either  a  joint 
was  affected  singly  or  more  or  less  joints  affected  in  combination,  there 
was  but  a  single  violation  of  the  law  of  parallelism.1  This  disease,  there- 
fore, is  eminently  one  of  the  bilateral  or  symmetrical  diseases.  As  respects 
the  relative  liability  of  the  different  joiiits  to  become  affected,  the  analysis 
just  inferred  to  showed  the  order  to  be  as  follows  :  The  knee,  ankle,  wrist, 
shoulder,  hip,  elbow,  phalangeal  joints,  first  of  the  hands,  and  second  of 
tho  foot,  and  the  maxillary  joint. 

Acute  articular  rheumatism  is  always  accompanied  with  more  or  less 
febrile  movement.  As  already  stated,  the  disease  is  sometimes  called 
rheumatic  fever.  In  addition  to  the  fact  that  the  fever  sometimes  precedes 
the  local  manifestation,  a  reason  for  the  propriety  of  this  name  is  to  be 
found  in  the  fact  that  the  intensity  of  the  febrile  movement  is  not  alwajrs 
in  proportion  to  the  number  of  joints  affected  or  the  intensity  of  the  rheu- 
matic inflammation,  as  denoted  by  pain,  soreness,  heat,  etc.  The  researches 
of  Louis  show  the  fever  to  be  less  intense,  judging  from  the  pulse,  than 
in  typhoid  fever,  pneumonitis,  the  eruptive  fevers,  and  erysipelas  of  the 
face.  The  pulse  rarely  exceeds  90  per  minute.  The  temperature,  as 
shown  by  the  thermometer  in  the  axilla,  according  to  the  observations  of 
Dr.  Sidney  Ringer,  vacillates  irregularly  between  102°  and  110°  Fahr. 
The  intensity  of  this,  as  of  other  acute  or  febrile  diseases,  is  in  proportion 
to  the  increase  of  temperature  as  indicated  by  the  thermometer  in  the 
axilla.  Sweating  is  generally  a  symptom  more  or  less  prominent,  occur- 

1  Analysis  of  twenty -one  cases  of  articular  rheumatism,  by  the  author.  Buffalo 
Medical  Journal,  March,  1854. 
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ring  especially  at  night.  The  sweat  emits  a  notably  sour  odor.  In  con- 
nection with  more  or  less  profuse  sweating,  sudamina  or  miliary  vesicles 
not  infrequently  appear  on  the  neck  and  trunk.  The  appetite  is  either 
lost  or  greatly  impaired.  Thirst  is  more  or  less  urgent.  The  tongue  is 
frosted  or  coated.  The  saliva  becomes  acid.  Generally  the  bowels  are 
constipated,  but  exceptionally  there  is  diarrhoea.  The  urine  is  diminished 
in  quantity ;  its  specific  gravity  is  high,  owing  to  increase  of  urea  and 
decrease  of  water ;  the  coloring  matter  is  increased,  and,  on  cooling,  the 
urates  are  deposited  in  abundance.  Owing  to  the  increase  of  the  pigment 
of  the  urine,  the  sedimentary  deposit  is  usually  of  a  reddish  color.  The 
deposit  of  this  lateritious  sediment  does  not  show  an  increase  of  the 
amount  of  uric  acid  in  the  urine,  but  only  the  diminution  of  water.  Quan- 
titative analyses  of  the  urine  have  shown  the  quantity  of  uric  acid  not  to 
be  greater  than  in  health.  The  chlorides  are  sometimes  deficient,  and 
occasionally  the  urine  is  slightly  albuminous.  Pain  in  the  head  is  not 
common.  The  intellect,  as  a  rule,  is  not  disturbed  unless  a  cerebral  com- 
plication occur,  which  is  rare ;  but  mild  delirium  is  sometimes  observed. 
In  general,  the  strength  is  well  preserved.  Vigilance  is  usually  a  source 
of  discomfort  and  more  or  less  prostration,  sleep  being  prevented  by  pain 
on  change  of  position,  and  copious  perspirations. 

An  important  feature  of  acute  articular  rheumatism  is  its  tendency  to 
invade  certain  of  the  structures  of  the  heart.  Endocarditis  occurs  in  a 
considerable  proportion  of  cases.  It  is,  however,  less  frequent  than  has 
been  supposed  by  some,  as  already  explained  in  treating  of  that  affection. 
The  inflammation,  as  a  rule,  is  limited  to  the  membrane  lining  the  left 
cavities  of  the  heart,  and  it  affects  especially  the  portion  of  this  membrane 
which  enters  into  the  composition  of  the  mitral  valve.  In  a  large  propor- 
tion of  the  cases  of  valvular  lesions  of  the  heart,  more  especially  mitral 
lesions,  their  point  of  departure  is  rheumatic  endocarditis.  Pericarditis 
occurs  less  frequently,  the  proportion  being  about  one-sixth.  Asa  rule, 
when  pericarditis  becomes  developed,  endocarditis  coexists.  For  a  con- 
sideration of  these  affections,  as  developed  in  rheumatism,  the  reader  is 
referred  to  the  section  devoted  to  diseases  affecting  the  circulatory  sys- 
tem.1 It  may  be  repeated  here  that  pericarditis  and  probably  endocarditis 
sometimes  precede  the  local  manifestations  elsewhere,  for,  although  it  is 
convenient  to  speak  of  these  affections  as  complications,  they  are,  properly 
speaking,  to  be  reckoned  among  the  local  manifestations  of  the  disease ; 
that  is,  they  are  dependent  on  the  same  internal,  determining  cause  to 
which  the  affection  of  the  joints  is  to  be  referred.  The  structures  of  the 
heart  and  other  internal  organs  are  not  affected  in  consequence  of  a  change 
of  place  from  the  joints,  or  a  metastasis,  as  formerty  supposed,  but  in 
consequence  of  an  elective  affinity  in  the  disease  for  certain  tissues,  among 
which  the  endocardium  and  pericardium  are  included.  But  it  is  to  be 
noted  that  rheumatic  endocarditis  and  pericarditis  differ  from  rheumatic 
arthritis  in  this,  they  present,  as  a  rule,  the  ordinary  results  of  inflamma- 
tion, viz.,  exudation  of  lymph,  formation  of  false  membrane,  and  some- 
times suppuration,  results  extremely  rare  in  the  articular  manifestations. 
The  structures  of  the  heart  are  apt  to  become  involved  in  proportion  to 
the  acuteness  of  the  rheumatism.  They  maj"  becoiae  involved  at  any 
period  in  the  course  of  the  disease,  but  the  liability  is  greatest  in  the  early 
and  middle  period. 

Bronchitis,  pleuritis,  and  pneumonitis  are  occasionally  developed.  They 
are,  however,  so  rare  that  it  may  be  a  question  whether  they  be  not  acci- 

'   Fide  pages  31 6,  326, 
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dental  complications.  Of  21  cases  which  I  analyzed  several  years  ago, 
and  13  cases  more  recently  analyzed,  the  disease  in  the  latter  cases  being 
left  to  pursue  its  natural  course,  making  in  all  34  cases,  pueumonitis  oc- 
curred in  only  one  case ;  and  these  cases  furnished  not  a  single  example  of 
pK'iiritis,  irrespective  of  pneumonitis,  nor  a  single  example  of  bronchitis. 

The  meninges  of  the  brain  are  sometimes  aifected.  Examples,  however, 
are  infrequent.  Active  delirium,  convulsions,  and  coma  are  events  ob- 
served in  a  small  number  of  cases.  In  some  of  these  cases  the  appear- 
ances denoting  meningitis  have  been  found  after  death,  but  in  other  cases 
the  cerebral  structures  are  devoid  of  the  evidence  of  inflammation.  The 
events  just  named  are  sometimes  associated  with  pericarditis,  and  are  pro- 
bably connected  pathologically  with  the  latter  affection.  It  ma}'  be  con- 
jectured that  rheumatic  inflammation  may  attack  the  meninges  of  the 
brain,  leaving  no  traces  after  death,  as  has  been  observed  with  respect  to 
the  joints.  There  is  also  room  for  the  supposition  that,  in  some  cases, 
delirium,  convulsions,  and  coma  may  be  due  to  uraemia,  disease  of  the 
kidneys  being  accidentally  associated  with  rheumatism.  That  the  morbid 
condition  of  the  blood  proper  to  rheumatism  may  determine  these  events 
toxically,  as  conjectured  by  Fuller  and  others,  is  hardly  probable  in  view 
of  the  infrequency  of  their  occurrence.  Meningitis,  distinguished  as  rheu- 
matic, has  some  distinctive  features  which  have  been  mentioned  in  a  pre- 
vious section  (vide  page  G30).  Cerebral  embolism  from  masses  of  fibrin 
detached  from  within  the  left  cavities  of  the  heart  is  an  event  of  rare 
occurrence.  In  the  case  of  a  male  patient  under  my  observation,  peri- 
tonitis was  developed  in  the  course  of  the  affection,  the  peritoneal  inflam- 
mation ending  in  recovery. 

The  duration  of  acute  articular  rheumatism  varies  greatly.  The  disease 
ends  from  self-limitation,  but  the  minimum  and  maximum  of  duration  are 
widely  apart.  These  statements  have  reference  to  the  course  of  the  dis- 
ease when  left  to  itself,  that  is,  no  active  measures  of  treatment  being 
employed.  In  1862,  I  observed,  at  Bellevue  Hospital,  13  cases  which 
were  allowed  to  pursue  their  course  uninfluenced  by  therapeutical  inter- 
ference, some  palliative  measures  being  alone  employed.  I  am  not  aware 
that,  prior  to  this  date,  any  one  had  undertaken  to  study,  in  this  way,  the 
natural  history  of  the  disease.  I  reported  the  13  cases  in  the  American 
Journal  of  Medical  Sciences,  No.  for  July,  1863,  entitling  my  article  "  A 
Contribution  toward  the  Natural  History  of  Articular  Rheumatism."  In 
making  an  analysis,  in  1854,  of  the  cases  which  I  had,  at  that  time,  re- 
corded (24)  and  to  which  reference  has  been  already  made,  I  was  impressed 
with  the  importance  of  obtaining  knowledge  of  the  natural  history  of  the 
disease,  as  the  point  of  departure  for  the  study  of  therapeutical  measures. 
With  reference  to  this  point,  in  my  report  of  the  analysis  of  24  cases,  in 
1854,  I  used  the  following  words:  "  At  the  present  moment  we  cannot 
answer  the  question,  '  what  are  the  intrinsic  tendencies  of  articular  rheu- 
matism as  respects  its  continuance,  its  complications,  and  its  remote  con- 
sequences in  the  organism  ?'  Were  we  able  to  answer  this  question  by  an 
appeal  to  facts,  we  should  then  have  a  criterion  by  which  to  estimate  the 
favorable  or  unfavorable  influences  of  different  methods  of  treatment  pur- 
sued in  a  series  of  cases;  as  it  is,  in  bringing  statistical  information  to 
bear  on  the  therapeutics  of  the  disease,  we  can  only  study  the  immediate 
effects  of  different  remedies,  and  institute  comparisons,  in  this  point  of 
view,  and  also  with  reference  to  the  duration  of  the  disease,  etc.,  in  differ- 
ent series  of  cases  treated  by  different  methods."1  In  my  "  Contribution 

1   Vide  Buffalo  Mcd.  Journal,  March,  1854,  vol.  ix.  p.  557. 
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to  the  Natural  History  of  Articular  Rheumatism,"  published  in  1863,  I 
premised  a  report,  in  full,  of  all  the  cases  (13)  by  the  following  account 
of  my  plan  of  study :  "  On  entering  on  duty  at  Bellevue  Hospital  in 
August,  1862,  I  resolved  to  treat  with  palliative  measures  only,  the  cases 
of  articular  rheumatism  which  should  be  received  into  my  hands,  so  long 
as  circumstances  might  lead  me  to  conclude  that,  by  continuing  this  plan, 
no  injustice  was  done  to  the  patients  whose  relief  was,  of  course,  para- 
mount to  any  other  object.  The  cases  thus  treated  progressed  so  satis- 
factorily, that  I  found  no  ground  for  a  discontinuance  of  the  plan.  The 
last  of  the  cases,  in  fact,  was  the  only  one  in  which  any  important  compli- 
cation occurred.  Some  of  the  cases  were  recorded  by  myself,  and  the  re- 
mainder by  my  zealous  clinical  assistant,  LNr.  Shiverick."  .  .  .  "The 
reported  cases  were  treated,  throughout  the  whole  course  of  the  disease, 
with  only  palliative  measures.  These  measures  consisted  of  opium  in 
some  form  given  in  small  or  moderate  doses,  the  application,  generally, 
of  dry  flannel  to  the  affected  joints,  and  the  external  use  of  either  the  soap 
and  opium  liniment,  or  the  tincture  of  aconite.  But  to  secure  the  moral 
effect  of  a  remedy  given  specially  for  the  disease,  a  '  placebo'  was  given 
consisting,  in  nearly  all  the  cases,  of  the  tincture  of  quassia  very  largely 
diluted.  This  was  given  regularly,  and  became  well  known  in  my  wards 
as  the  '  placeboic  remedy'  for  rheumatism.  The  favorable  progress  of 
the  cases  was  such  as  to  secure  for  the  remedy  generally  the  entire  con- 
fidence of  the  patients.  I  may  add,  that  all  the  cases  were  brought  before 
the  medical  class  in  attendance  during  the  winter." 

Of  these  13  cases,  an  endocardial  murmur  existed  in  11 ;  but  the  mur- 
mur was  limited  to  the  base  of  the  heart  in  all  but  3  cases.  Moreover, 
all  the  patients  but  two  were  women ;  and  in  women  affected  with  articu- 
lar rheumatism,  a  systolic  basic  murmur  is  the  rule,  with  very  few  excep- 
tions, the  murmur  being  generally  of  hosmic  origin.  In  only  one  case 
was  pericarditis  developed.  In  this  case,  the  pericarditis  occurred  directly 
after  the  patient's  admission.  Pneumonia  occurred  subsequently.  The 
patient,  however,  recovered.1 

Tho  duration  in  these  cases,  respectively,  from  the  date  of  attack  to 
convalescence,  excluding  the  case  in  which  pericarditis  and  pnetimonitis 
occurred,  was  as  follows:  In  three  cases  under  15  days,  in  one  case 
between  15  and  20  days,  in  three  cases  between  20  and  25  days,  in  three 
cases  between  25  and  30  days,  and  in  the  remaining  two  cases  45  and  56 
days.  The  mean  duration  was  a  fraction  under  26  days. 

These  facts  show  that  acute  articular  rheumatism  belongs  among  the 
self-limited  diseases.  Facts  subsequently  published,  by  Dr.  Henry  G. 
Button,  in  Guy's  Hospital  Reports,  18G5,  confirmed  this  conclusion.  Dr. 
Button's  communication  embraced  a  tabulated  report  of  41  cases  treated, 
chiefly,  with  mint  water.  Twenty-two  were  males,  and  nineteen  females. 
The  average  duration  from  admission  to  the  cessation  of  pain,  the  skin 
being  cool,  and  no  relapse  taking  place,  was,  in  the  male  cases,  13.5  days, 
and  in  the  female  cases,  15.5  days.  The  average  number  of  days  in  hos- 
pital was,  for  males,  21. 6  days,  and  for  females,  26.3  days.  The  duration 
prior  to  admission  into  hospital,  in  many  of  the  cases,  was  considerable, 
the  longest  being  six  weeks.  Pericarditis  became  developed  in  four  cases, 
and  pleurisy  in  five  cases.  In  a  second  report  by  Dr.  Sutton  of  cases 
treated,  in  the  same  manner,  in  a  subsequent  volume  of  Guy's  Hospital 
Report, the  average  duration  to  convalescence  was  9  days;  and,  in  a  third 

1  Vide  A  Contribution  toward  the  Natural  History  of  Articular  Rheumatism,  by 
the  Author.  American  Journal  of  Medical  Sciences,  July,  1863. 
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report  of  25  cases  in  the  Trans.  Royal  Med.  Chirurg.  Society,  1869,  the 
average  duration  was  10  days. 

The  illness  of  patients  affected  with  rheumatism  may  be  indefinitely 
prolonged  by  pericarditis  and  pleuritis.  But  of  the  cases  which  1  ana- 
ly/nl  in  1854,  embracing  five  cases  of  endocarditis  and  one  case  of 
('iKlo-pi'ricarditis,  different  methods  of  treatment  being  employed,  the 
minimum  duration  was  7  days,  the  maximum  26  days,  and  the  average 
duration  was  a  little  less  than  of  all  the  cases,  viz.,  a  fraction  over  16  days. 

A  peculiarity  of  rheumatism  is,  it  does  not,  like  the  essential  fevers,  for 
example,  pursue  a  steady  continuous  march  from  the  beginning  to  the 
end,  but  its  course  is  often  marked  by  notable  fluctuations  as  regards  the 
general  and  local  symptoms,  more  especially  the  latter.  Not  infrequently, 
after  a  few  days,  the  affected  joints  are  nearly  free  from  pain,  soreness, 
etc.,  the  febrile  movement  subsides,  and  convalescence  appears  to  be  near 
at  hand,  when  suddenly,  the  local  manifestations  and  the  fever  are  renewed 
with  perhaps  as  much  or  even  more  intensity  than  before.  This  may 
occur  repeatedly  during  the  career  of  the  disease. 

PATHOLOGICAL  CHARACTER. — In  view  of  the  number  of  parts  in  which 
the  local  manifestations  are  often  seated,  the  apparent  migration  of  the 
inflammation  from  part  to  part,  and  more  especially  the  observance  of 
the  law  of  parallelism  in  the  arthritic  affections,  it  is  a  reasonable  sup- 
position that  the  pathology  of  the  disease  involves  a  morbid  principle  in 
the  blood.  The  view  now  held  by  most  pathologists  is,  that  a  materies 
morbi  does  exist  in  the  blood.  With  respect  to  the  nature  of  the  morbid 
material,  all  pathologists  are  not  agreed.  It  has  been  supposed  to  be 
uric  acid ;  but  an  analysis  of  the  blood  in  forty  typical  cases  of  rheuma- 
tism, by  Garrod,  failed  to  show  the  presence  of  this  principle  in  larger 
quantity  than  exists  in  health,  whereas  in  gout  the  presence  of  this  prin- 
ciple in  a  morbid  quantity  is  demonstrable.1  Others  have  adopted  the 
supposition  of  Prout,  that  the  morbid  principle  is  lactic  acid.  The  ma- 
jority of  pathologists,  at  the  present  moment,  appear  to  regard  this  sup- 
position as  probably  correct,  and  it  is  generally  accepted  as  a  rational 
basis  of  treatment.  Tlie  supposition  is,  however,  in  the  existing  state  of 
our  knowledge,  hypothetical ;  that  is,  its  correctness  is  yet  to  be  estab- 
lished by  demonstrative  proof.  Assuming  the  hypothesis  to  be  true,  it  is 
evident  that  the  presence  of  lactic  acid  in  the  blood  is  an  effect  of  morbid 
conditions  of  which  nothing  positive  is  at  present  known.  Lactic  acid  is 
supposed  to  be  formed  during  the  destruction  of  sugar  in  the  lungs  in 
health  ;  it  may  be  conjectured,  therefore,  that  its  presence  in  the  general 
circulation  depends  on  circumstances  which  either  occasion  its  undue 
formation  or  which  interfere  with  its  entering  into  combinations  leading 
to  its  disappearance.  It  has  also  been  conjectured  that  the  lactic  acid  is 
formed  in  the  decomposition  of  the  gelatinous  and  albuminoid  tissues. 
Discussion  of  these  or  other  conjectures  would  be  here  out  of  place ;  suffice 
it  to  say  that  the  morbid  principle  in  the  blood,  whatever  it  may  be,  is 
doubtless  an  intrinsic  production;  that  is,  it  is  not  received  from  without 
the  body.  The  pathological  essence  of  the  disease  underlies  the  produc- 
tion of  this  principle.  So  long  as  its  production  goes  on,  the  career  of 
the  disease  continues,  and  the  disease  ends  when  the  principle  is  no  longer 
produced.  This  principle,  circulating  with  the  blood,  acts  upon  certain 
parts  and  gives  rise  to  the  local  manifestations  of  the  disease;  and  in  its 
action  upon  parts  it  shows  an  election  for  the  fibrous  tissues  and  espe- 

1  Ou  Gout  and  Rheumatic  Gout.     London,  Second  Edition,  1863. 
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cially  those  entering  into  the  composition  of  joints.  The  lactic  acid  theory 
seems  to  have  received  support  from  the  occurrence  of  articular  rheuma- 
tism in  cases  of  diabetes  treated  with  this  acid.1 

CAUSATION. — Rheumatism  is  one  of  the  diseases  supposed  to  be  fre- 
quently, if  not  generally,  caused  by  suppression  of  the  functions  of  the 
skin,  and  attributed  especially  to  the  action  of  cold  upon  the  surface  of 
the  body.  This  view  of  the  causation  has  but  little  foundation.  It  is 
true  that  patients  are  apt  to  refer  the  disease  to  cold,  but  they  are  often 
led  to  fix  upon  some  particular  exposure  under  the  belief  that  this  agency 
is  of  course  involved,  for  it  is  a  popular  notion  that  rheumatism  generally 
proceeds  from  cold.  A  careful  interrogation  will  show  in  m»,ny,  if  not 
most,  cases,  that  the  statement  has  little  to  support  it.  And  how 
often  is  exposure  to  cold  not  followed  by  rheumatism !  That  the  causa- 
tion may  involve  the  agency  of  cold  is  not  to  be  denied  in  toto,  but  the 
considerations  which  are  to  follow  render  it  probable  that  cold  acts  only 
as  an  exciting  cause. 

A  special  predisposition  seems  to  be  requisite  for  the  causation ;  in 
other  words,  the  disease  involves  a  rheumatic  diathesis.  This  predispo- 
sition or  diathesis  may  be  congenital  and  inherited,  or  it  may  probably 
be  acquired.  There  are  persons  continually  prone  to  the  disease.  This 
is  shown  by  the  occurrence  of  the  disease  in  early  life,  and  by  its  recur- 
rence more  or  less  frequently  in  the  majority  of  the  persons  who  are  once 
attacked  by  it.  Statistics  establish  conclusively  the  hereditary  transmis- 
sion of  the  disease.  Of  208  cases  analyzed  by  Fuller  (excluding  cases  in 
which  information  was  uncertain  or  not  noted),  in  71  there  was  evidence 
of  hereditary  predisposition,  this  evidence  existing  in  a  much  larger  pro- 
portion of  the  cases  under,  than  over,  thirty-five  years  of  age.  It  is  a 
matter  of  common  observation  that  the  disease  prevails  among  the  differ- 
ent members  of  certain  families.  Age  has  a  decided  influence  in  the 
causation.  It  occurs  very  rarely  under  the  age  of  five  years.  It  may, 
however,  occur  in  infancy.  I  have  met  with  a  case  in  which  it  occurred 
at  one  year  of  age,  aortic  lesions  and  hypertrophy  of  the  heart  existing  at 
the  age  of  two  years.  Dr.  Henri  Roger,  Phj-sician  to  the  Children's  Hos- 
pital, in  Paris,  states  that  he  has  met  with  but  one  case  at  the  age  of  two, 
and  one  at  the  age  of  three  years.2  In  the  majority  of  cases,  patients  are 
between  fifteen  and  thirty  years  of  age.  If  a  person  have  not  experienced 
one  or  more  attacks  before  the  age  last  named,  the  liability  to  the  disease 
diminishes  afterward,  and  becomes  quite  small  after  fifty.  The  number 
of  males  attacked  by  this  disease  exceeds  the  number  of  females,  but  the 
difference  is  not  great.  Of  425  cases  analyzed  by  Fuller,  226  were  males 
and  199  were  females.  External  influences  pertaining  to  season  play  a 
small  part  in  the  causation.  Fuller  analyzed  289  cases  with  reference  to 
the  months  in  which  they  respectively  occurred,  and  the  variation  in  the 
different  months  was  between  14  and  28  cases.  The  disease  prevails  most 
in  humid,  changeable  climates.  It  is  a  disease  of  frequent  occurrence  in 
all  climates  within  the  temperate  zone,  but  comparatively  rare  in  tropical 
and  extremely  cold  climates. 

These  statements  express  briefly  the  sum  of  what  is  actually  known 
with  respect  to  the  causation.  In  the  existing  state  of  knowledge  we  are 
alike  ignorant  of  the  special  perversion  in  which  consists  the  essential 
pathology  of  the  disease,  and  of  the  special  agencies  upon  which  these 
perversions  depend. 

1   Vide  Half  Yearly  Abstract  of  Med.  Sciences,  July,  1872. 
8  Vide  Archives  Generalcs  de  Medicine,  Janvier,  1807. 
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DIAGNOSIS. — The  diagnosis  requires  but  a  brief  consideration.  The 
disease  is  to  be  discriminated  from  gout  and  rheumatic  gout.  For  the 
differential  points  involved  in  this  discrimination,  the  reader  is  referred  to 
the  chapter  treating  of  the  latter  disease.  In  general,  the  diagnostic  fea- 
tures of  acute  articular  rheumatism  are  so  obvious  that  the  disease  is  at 
once  recognized.  The  chief  difficulty  in  diagnosis,  exclusive  of  the  dis- 
crimination from  gout  and  rheumatic  gout,  relates  to  cases  in  which  the 
rheumatic  affection  is  confined  to  a  single  joint.  The  problem,  in  these 
»,  is  to  distinguish  rheumatism  from  a  purely  local  affection  of  the 
joint,  or  what  is  commonly  known  as  synovitis,  or  simple  acute  arthritis. 
The  following  are  the  points  involved  in  this  differential  diagnosis  :  The 
fixedness  of  the  inflammation  in  a  single  joint,  from  the  first,  in  the  latter, 
whereas  in  articular  rheumatism  it  is  rare  that  the  mobility  of  the  dis- 
ease is  not  to  some  extent  manifested.  The  existence  of  fever  in  some 
cases  of  articular  rheumatism  prior  to  the  affection  of  the  joint.  The 
want  of  correspondence  between  the  febrile  movement  and  the  local  phe- 
nomena in  rheumatic  cases.  The  longer  duration  of  the  local  affection  in 
cases  not  rheumatic,  and,  in  certain  cases,  the  swelling  and  redness  being 
greater  than  in  rheumatic  cases.  The  rapid  disappearance  of  the  local 
affection,  often,  in  cases  of  rheumatism,  and  the  speedy  recovery  of  the 
use  of  the  affected  joint,  the  disappearance  and  recovery  being  more  slow 
in  cases  not  rheumatic.  The  occurrence  of  endocarditis  or  pericarditis 
in  a  certain  proportion  of  rheumatic  cases.  The  age  of  the  patient  and 
the  previous  occurrence  of  rheumatism  are  points  to  be  taken  into  account. 

Cases  of  pyaemia  in  which  a  purulent  effusion  takes  place  into  certain 
joints,  are  sometimes  mistaken  for  cases  of  rheumatism.  Attention  to 
the  antecedent  and  concomitant  circumstances  should  prevent  this  error. 
Purulent  collections  within  the  joints  in  cases  of  puerperal  fever  are  em- 
braced in  this  category. 

PROGNOSIS. — This  disease  is  very  rai'ely  fatal ;  the  immediate  danger 
to  life  is  exceedingly  small.  When  death  takes  place  during  the  career 
of  the  disease,  it  is  due  to  complications,  including  under  this  head  peri- 
carditis. But  the  majority  of  cases  in  which  pericarditis  occurs  do  not 
end  fatally.  Active  delirium,  convulsions,  and  coma  denote  imminent 
danger,  but  it  has  been  seen  that  these  are  extremely  infrequent  events. 
Pulmonary  complications  may  prove  serious. 

The  disease,  aside  from  the  complications  just  referred  to,  and  the 
suffering  attending  it,  is  serious  in  view  of  the  liability  to  endocarditis 
which  may  lay  the  foundation  for  incurable  and  grave  lesions  of  the  heart. 
The  immediate  danger  from  rheumatic  endocarditis  is  slight ;  the  lesions 
resulting  from  this  affection  rarely  occasion  inconvenience  until  after  the 
lapse  of  several  years.  Grave  cardiac  lesions  do  not  invariably  follow 
rheumatic  endocarditis,  and  in  some  cases  there  remains  no  evidence  of 
any  permanent  injury  from  that  disease. 

The  liability  to  embolism  is  to  be  mentioned  as  incidental  to  endo- 
carditis. The  emboli  may  be  derived  from  the  left  side  of  the  heart, 
being  due  to  the  formation  of  fibrinous  masses  in  connection  with  endo- 
carditis; or  a  clot  may  form  in  the  right  side  of  the  heart,  and  cause 
plugging  of  the  pulmonary  artery.  Sudden  death,  during  the  course  of 
acute  rheumatism  is  sometimes  caused  by  pulmonary  embolism.  An  ex- 
ample has  fallen  under  my  observation.  The  patient,  a  robust  man.  aged 
about  50,  was  apparently  convalescing  from  a  mild  attack  of  rheumatism. 
He  had  been  treated  with  alkalies  and  opium.  There  was  no  evidence 
of  endocarditis.  Suddenly,  in  the  evening,  he  was  seized  with  acute  pain 
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in  one  side  of  the  chest,  which  was  followed  by  febrile  movement.  The 
pain  was  relieved  by  an  opiate.  On  the  following  morning,  being  quite 
comfortable,  he  was  giving  some  directions  with  regard  to  his  business, 
when  he  suddenly  complained  of  a  sense  of  suffocation  and  said  he  was 
dying.  Death  took  place  in  a  few  minutes  after  this  sudden  change.  On 
examination  after  death,  the  pulmonary  artery  was  found  to  be  plugged 
with  a  firm  black  clot.  The  heart  was  free  from  disease.  The  lower  lobe 
of  one  6f  the  lungs  was  in  the  first  stage  of  pneumonitis.  Nothing  was 
found  to  account  for  the  sudden  death  except  the  pulmonary  embolism. 
A  similar  case  of  embolism  occurring  in  the  course  of  acute  rheumatism, 
is  reported  in  the  London  Lancet,  May,  1865.1 

Acute  articular  rheumatism  seldom  ends  in  the  chronic  form  of  the 
disease. 

TREATMENT. — There  is  scarcely  any  other  disease  in  the  nosology,  the 
treatment  of  which,  during  the  last  quarter  of  a  century,  has  undergone 
such  mutations  as  that  of  acute  articular  rheumatism.  Among  the  meas- 
ures which  have  been  more  or  less  in  vogue  during  the  period  just  named 
are  the  following:  Bleeding,  general  and  local,  mercurialization,  colchi- 
cum  carried  to  the  extent  of  producing  vomiting  and  purging,  nitrate  of 
potassa,  an  ounce  or  more  given  daily,  opium  in  large  doses,  large  doses 
of  quinia,  and  the  use  of  the  veratrum  viride.  Cases  in  which  reliance 
has  been  chiefly  placed  on  each  of  these  measures  have  pursued  a  favor- 
able course,  and  the  treatment  has  seemed  to  be  successful.  Want  of 
knowledge  of  the  natural  history  of  the  disease,  that  is,  the  history  based 
on  the  observation  of  cases  in  which  the  disease  has  been  allowed  to 
pursue  its  course  under  favorable  hygienic  circumstances,  uninfluenced  by 
therapeutical  interference,  has  rendered  it  difficult  to  judge  of  the  effect 
of  diffei-ent  methods  of  treatment.  As  a  contribution  toward  the  knowl- 
edge just  referred  to,  my  report  of  thirteen  cases  at  Bellevue  Hospital 
(to  which  reference  has  been  already  made)  possesses  value.  In  these 
cases  palliative  measures  solely  were  employed.  In  one  case  only  was  the 
heart  affected,  pericarditis  occurring  in  this  case  directly  the  patient  was 
admitted  ;  and  exclusive  of  this  case,  as  already  stated,  the  mean  duration 
of  the  disease  was  26  days,  the  minimum  being  12  and  the  maximum  56 
days.  These  facts  go  to  show  an  intrinsic  tendency  in  the  disease  to  end 
within  a  shorter  period,  and  a  less  degree  of  liability  to  complications 
than  have  been  hitherto  generally  supposed.  And,  in  view  of  these  facts, 
it  may  be  reasonably  concluded  that  the  influence  of  different  methods 
of  treatment  over  the  duration  of  the  disease  and  the  occurrence  of 
complications  has  been  much  over-estimated.  Each  of  the  measures 
above  enumerated  probably  are,  to  a  certain  extent,  useful  in  certain  cases, 
but  a  special  controlling  influence  over  the  disease  is  exerted  by  none, 
and  clinical  observation  has  shown  the  development  of  endocarditis,  peri- 
carditis, and  other  complications,  under  all  of  them.  It  is  not  worth 
while,  therefore,  to  discuss  their  merits  and  demerits  severally,  considered 
as  constituting  exclusively  or  chiefly  the  treatment  of  the  disease.  More- 
over, at  the  present  time,  few,  if  any,  practitioners  rely  upon  any  one  of 
these  measures,  exclusively  or  chiefly. 

Of  late  years  the  practitioners  of  this  country  have  generally  adopted 
the  alkaline  treatment,  first  systematically  employed  by  Dr.  Wright  in 
1847,  and  afterward,  on  a  large  scale,  by  Garrod  and  Fuller.  The  bicar- 

1  Vide  report  of  another  case  in  the  Nonveau  Dictionaire,  art.  Endocarde,  page 
274,  Paris,  187.  Jaccoud  (Pathologic  Interne)  states  that  lie  lias  met  with  two 
cases. 
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bonate  of  potassa,  the  bicarbonate  of  soda,  and  the  tartrate  of  potassa  and 
soda,  or  the  Rochelle  salt,  are  the  remedies  usually  employed.  Garrod's 
report  of  fifty  cases  treated  with  alkalies  largely  given  showed  an  average 
duration  of  six  or  seven  days ;  and  in  no  case,  after  the  patient  had 
been  under  the  influence  of  this  treatment  for  forty-eight  hours,  was  any 
affection  of  the  heart  developed.1  The  alkaline  treatment,  provided  it 
be  not  pushed  too  far,  nor  continued  too  long,  has  the  negative  merit 
of  doing  no  harm  if  it  fail  to  do  good.  It  would,  however,  be  an  errone- 
ous inference,  from  the  foregoing  statement  of  Fuller,  that  cardiac  com- 
plications never  occur  after  the  patient  is  fairly  under  the  influence  of 
this  treatment.  I  have  notes  of  several  cases  seen  in  consultation  in 
which  pericarditis  was  developed  when  alkalies  had  been  freely  given, 
the  urine  having  been  rendered  alkaline.  But  that  the  liability  to  these 
complications  is  lessened  by  this  treatment  must  be  admitted.  Moreover, 
this  treatment  seems  to  exert  some  influence  in  abridging  the  duration  of 
the  disease.  With  reference  to  these  points,  the  following  statistics  com- 
municated by  Dr.  John  G.  Blake  maybe  cited:  In  125  cases  treated 
with  large  doses  of  the  alkalies,  the  average  stay  in  hospital  was  twenty- 
five  days,  and  cardiac  complications  were  developed  in  18.  In  175  cases 
treated  in  other  ways,  the  average  stay  was  thirty-five  days,  and  cardiac 
complications  were  developed  in  18.  "  Two  deaths  occurred  among  those 
treated  with  the  alkalies,  although  given  in  the  doses  recommended  by 
Fuller."2  Fuller  claims  for  the  alkaline  treatment  efficiently  pursued 
the  power  of  lessening  the  febrile  movement,  relieving  the  arthritic  in- 
flammation, abridging  the  duration  of  the  disease,  and  preventing  endo- 
carditis and  pericarditis.  With  reference  to  the  latter,  which  is  manifestly 
the  great  object  of  treatment,  he  states  in  a  lecture  delivered  December, 
1862,  that  his  experience  embraced,  up  to  that  time,  one  hundred  and 
ninety-four  cases,  and  that  "  in  no  single  instance  has  any  heart  affection 
occurred  after  the  patient  has  been  under  treatment  for  twenty-four 
hours."3 

The  alkaline  treatment  is  consistent  with  the  view  which  has  been  pre- 
sented of  the  pathology  of  the  disease.  Rationally,  according  to  this 
view,  what  is  most  to  be  desired  in  the  treatment  is  the  arrest  of  the  pro- 
duction of  the  materies  morbi  contained  in  the  blood.  There  are  no  known 
means  of  reaching  this  end.  Next  to  this,  to  neutralize  and  eliminate  the 
morbid  principle  from  the  blood,  are  the  rational  objects  of  treatment. 
It  is  claimed  that  the  alkaline  treatment  accomplishes  these  objects.  As- 
suming the  principle  to  be  lactic  acid,  it  is  neutralized  by  the  introduc- 
tion of  alkalies,  and  an  effect  of  the  treatment  is  an  increase  of  the  secre- 
tion of  urine.  With  reference  to  the  latter  object,  a  saline  diuretic  may 
be  advantageously  added. 

1  Vide  "On  a  Successful  Method  of  treating  Acute  "Rheumatism  by  Largo  and 
Frequent  Doses  of  Bicarbonate  of  Potash,  by  Alfred  Baring  Garrod,  M.D.,  Trans. 
Royal  Med.  and  (Miirurg.  Society,  IS.').-). 

8  Vide  Medical  and  Surgical  Reports  of  the  Boston  City  ITospital,  1871.  For  an 
analysis  of  the  cases  treated  at  St.  George's  Hospital,  London,  by  different  remedies, 
vide  article  by  Dr.  Win.  II.  Dickinson,  in  Trans.  Med.  and  Chlrorg.  Society,  1862. 
The  statistics  in  the  paper  by  Dr.  Dickinson  afford  conclusive  evidence  of  the  use- 
fulness of  the  alkaline  treatment  as  regards  diminishing  the  liability  to  cardiac 
complications.  Of  48  cases  in  which  a  '•  full  alkaline  treatment"  was  employed, 
in  one  case  only  did  the  heart  become  affected.  Per  contra,  of  113  cases  in  which 
other  methods  of  treatment  were  employed  in  o")  the  heart  was  affected.  Dr. 
Dickinson's  statistics  show  that  a  ''partial  alkaline  treatment"  is  useless.  To  be 
successful  the  alkalies  given  should  be  sufficient  to  render  the  urine  alkaline. 

'  Vide  Medical  News  and  Library,  February,  18G3. 
65 
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To  secure  as  quickly  as  possible  the  protective  agency  against  cardiac 
affections,  the  alkali  selected  should  be  given  at  once  in  large  doses  and 
repeated  at  short  intervals  until  the  urine  gives  an  alkaline  reaction. 
Fuller  advises  from  one  to  two  drachms  of  the  bicarbonate  of  either 
potassa  or  soda  repeated  every  four  hours.  To  render  it  more  grateful  to 
the  palate  and  stomach,  citric  acid  or  lemon-juice  may  be  added  to  each 
dose,  which  is  to  be  taken  during  effervescence.  This  quantity,  thus 
given,  is  generally  well  borne,  and  the  urine,  as  a  rule,  is  rendered  alka- 
line in  twenty-four  hours.  I  have  given,  without  inconvenience  to  the 
patient,  the  dose  just  stated,  every  two  hours,  and  produced  alkalinity  of 
the  urine  in  twelve  hours.  The  quantity  of  the  alkaline  remedy  should 
be  much  diminished  as  soon  as  the  urine  is  alkaline,  the  doses  afterward 
being  repeated  once  or  twice  only  in  the  twenty-four  hours.  To  secure 
more  diuretic  effect  than  is  produced  by  the  alkaline  remedy  alone,  the 
acetate,  nitrate,  or  bitartrate  of  potassa,  the  acetate  of  ammonia,  or  small 
doses  of  colchicum,  may  be  added.  The  tartrate  of  potassa  and  soda, 
which  is  much  used  as  an  alkaline  remedy  in  this  disease,  is  inferior  to 
the  bicarbonate  of  potassa  or  soda,  because  it  must  be  given  for  a  longer 
period  before  alkalinity  of  the  urine  is  produced.  It  is  well  adapted  to  main- 
tain an  alkaline  condition  of  the  urine,  after  this  condition  has  been  pro- 
duced by  the  bicarbonate  of  potassa  or  soda.  A  writer  in  the  London 
Lancet,  Jan.  21,  1865,  who  had  experienced  repeated  attacks  of  acute 
rheumatism,  states  that  he  has  apparently  arrested  the  progress  of  the 
disease  by  resorting  promptly  to  an  alkaline  bath,  prepared  by  dissolving 
in  24  gallons  of  water  at  100°  Fahr.  two  pounds  of  the  bicarbonate  of 
potassa  and  one  pound  of  the  nitrate  of  potassa,  the  period  of  remaining 
in  the  bath  being  ten  minutes. 

The  alkaline  treatment  does  not  preclude  other  therapeutical  measures 
which  are  apt  to  be  employed  with  reference  to  the  indications  in  indi- 
vidual cases.  Bleeding,  if  ever  advisable,  is  indicated  only  in  cases  in 
which  the  febrile  movement  is  intense,  and  the  patient  plethoric.  The 
tincture  of  aconite  is  useful  as  an  arterial  sedative  and  an  anti-pyretic 
remedy,  the  temperature,  as  well  as  the  frequency  of  the  pulse,  being 
reduced  by  it.  If  the  thermometer  denote  an  increase  of  temperature  at, 
or  above,  105°  or  104°  Fahr.,  cold  water  may  be  employed  by  means  of 
sponging  the  body  or  the  wet  sheet.  No  harm,  under  these  circumstances, 
need  be  apprehended  from  this  measure,  and,  by  diminishing  the  tempera- 
ture of  the  body,  its  efficacy,  as  a  palliative  measure,  to  say  the  least,  is 
marked.  Full  doses  of  quinia,  if  well  tolerated,  are  useful.  Continued 
purging  is  never  indicated.  It  conflicts  with  the  alkaline  treatment,  and 
the  necessity  for  frequent  dejections  occasions  much  suffering.  Opiates 
often  afford  much  relief,  and  should  be  given  according  to  the  amount  of 
suffering  from  pain,  restlessness,  and  vigilance.  They  are  especially  indi- 
cated at  night.  Diluents  should  be  given  freely.  Carbonated  water  and 
lemonade  maybe  allowed  ab  libitum  so  long  as  the  stomach  is  not  incom- 
moded. Lemon-juice  given  in  large  quantity  is  one  of  the  remedies  for 
this  disease  in  vogue  within  late  years.  It  is,  in  fact,  an  alkaline  remedy, 
but,  taken  in  sufficient  quantity  to  render  the  urine  alkaline,  the  stomach 
often  rebels  against  it,  and  the  alkaline  carbonates  are  to  be  preferred. 

Tonics,  and  especially  the  preparations  of  cinchona,  are  useful.  Nothing 
is  gained  by  lowering  the  powers  of  the  system.  The  diet  should  be  nutri- 
tious. The  appetite  may  be  encouraged,  and  wholesome  food  allowed  to 
the  extent  of  the  capacity  for  digestion.  Remedies  which  compromise 
appetite  and  digestion  are  of  doubtful  utility.  A  moderate  quantity  of 
wine  or  spirit  is  sometimes  advisable.  In  short,  having  brought  the  sys- 
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tern  under  the  effect  of  the  alkaline  treatment,  and  maintaining  this  effect, 
it  is  an  object  to  preserve  and  restore  the  vital  forces. 

The  alfected  joints  claim  local  measures  of  treatment.  .The  application 
of  cloths  saturated  with  an  alkaline  and  opiate  solution,  as  recommended 
by  Fuller,  is  useful.  Fuller's  solution  consists  of  from  four  to  six  drachms 
of  the  carbonate  of  soda  or  potassa,  dissolved  in  a  mixture  of  an  ounce 
of  Battley's  solution  (for  which  laudanum  may  be  substituted),  two  ounces 
of  glycerine  and  nine  ounces  of  rose-water.  The  soap  and  opium  liniment 
is  a  good  local  application.  A  liniment  containing  chloroform  has  been 
found  useful.  I  have  found  the  tincture  of  aconite  applied  to  the  parts 
to  afford  marked  relief.  Some  practitioners  prefer  to  envelop  the  joints 
with  dry  flannel  or  cotton  wool.  In  the  choice  of  local  applications,  the 
sensations  of  the  patient  may  serve  as  a  guide.  Extension  of  the  limbs 
by  means  of  an  apparatus  for  that  purpose,  or  by  simply  a  cord,  pulley, 
and  weight,  in  order  to  relieve  the  pressure  of  the  articulated  surfaces 
upon  each  other,  has  been  tried  to  some  extent  at  Bellevue  Hospital,  and 
found  to  afford  in  some  cases  marked  relief. 

M  uch  relief  is  afforded,  in  some  cases  at  least,  by  what  may  be  termed 
methodic  friction.  Using  some  lubricating  embrocation,  the  friction  at 
first  over  the  affected  joints,  if  they  be  extremely  tender,  must  be  as  light 
as  possible  to  avoid  giving  pain.  The  force  of  the  friction,  however,  may 
be  gradually  increased,  until,  at  length,  the  patient  is  sometimes  able  to 
bear  without  suffering  as  much  pressure  as  can  conveniently  be  made. 
Methodic  friction,  gradually  increased  up  to  as  much  pressure  with  the 
hands  as  can  be  borne  without  pain,  leaves  the  affected  joints  more  com- 
fortable for  several  hours,  and  the  operation  may  be  repeated  once  or 
twice  daily. 

The  treatment  of  rheumatic  endocarditis  and  pericarditis  has  been  al- 
ready considered.  Pleuritis  and  pneumonitis  are  to  be  treated  according 
to  the  indications  in  individual  cases,  the  same  as  when  they  occur  in  other 
pathological  connections.  The  indications  pertaining  to  active  delirium, 
convulsions,  and  coma  are  derived  from  the  pathological  conditions  with 
which  these  events  may  be  associated,  viz.,  either  cerebral  meningitis  or 
uraemia. 

A  plan  of  treatment  in  cases  of  acute  rheumatism,  advocated  in  1850, 
by  a  French  physician,  Dechilly,1  has  recently  been  revived  by  Dr.  Her- 
bert Davies,  of  London.  The  plan  consists  in  the  application  of  several 
large  blisters  near  the  affected  joints.  The  blisters  are  to  be  applied 
simultaneously,  and  allowed  to  remain  until  they  have  acted  thoroughly. 
The  flow  of  serum  is  to  be  promoted  after  the  removal  of  the  blisters,  by 
linseed-meal  poultices.  In  one  of  the  cases  reported  by  Dr.  Davies,  it 
was  calculated  that  the  amount  of  surface  blistered  was  296^  square 
inches.  Dr.  Davies  claims  that  this  local  treatment  should  supersede 
other  measures.  He  explains  its  supposed  eilicrcy  by  attributing  to  the 
Misters  the  power  of  eliminating  the  mal erics  of  the  disease  by  means  of 
the  serum  discharged.  He  states  that  the  urine  is  rendered  alkaline  by 
the  operation  of  the  blisters.  Of  13  hospital  cases,  treated  after  this  plan, 
which  are  reported  by  Dr.  Df;vies,  the  minimum  duration  in  hospital  was 
K)  daj's,  and  the  maximum  duration  40  clays.  The  average  duration  was 
a  fraction  under  20  days.  The  report  does  not  contain  data  for  deter- 
mining the  duration  of  the  disease  from  the  attack  to  convalescence.  Of 
thirteen  cases  reported  by  nu  ,  in  which  the  disease  was  allowed  to  pursue 
its  course,  the  minimum  duration  was  12  days,  and  the  maximum  dura- 

1  Vide  Archives  de  MM.,  Nov.  1865. 
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tion  50  days,  the  average  duration  being  a  portron  over  30  days.  Com- 
paring these  statistics  it  is  seen  that  the  cases  reported  by  Dr.  Davios 
furnish  very  little  evidence  of  the  disease  having  been  abridged  by  the 
treatment  pursued.  Dr.  Davies  claims  for  this  plan  of  treatment  that  it 
has  a  curative  effect  on  endocarditis  if  this  complication  have  taken  place 
before  the  treatment  is  commenced,  and  that  it  prevents  the  occurrence  of 
inflammation  of  the  structures  of  the  heart,  lie  states,  that  of  50  cases 
thus  treated,  in  27  there  existed  cardiac  complication  when  the  treatment 
was  commenced,  and  in  23  there  was  no  cardiac  complication  ;  of  the  50 
cases  25  were  discharged  free  from  evidence  of  cardiac  disease.  The 
average  duration  of  the  disease  in  these  50  cases  is  not  given.1 

Dr.  DaCosta  has  reported  30  cases  treated  with  the  bromide  of  ammo- 
nium in  doses  of  from  fifteen  to  twenty  grains  every  three  hours.  Of 
three  cases  in  23  there  was  no  cardiac  complication  when  this  treatment 
was  commenced,  and  in  none  of  the  23  cases  was  any  cardiac  complica- 
tion subsequently  developed.  The  mean  duration  of  the  disease  was  22.5 
days.2  Dr.  Charles  E.  Buckingham,  of  Boston,  Mass.,  extols,  as  exerting 
a  curative  influence,  a  remedy  called  by  Trousseau  the  syrup  of  lime. 
Dr.  Buckingham  states  that  in  his  experience  this  remedy  has  proved 
more  successful  than  any  other.3  The  doses  given  by  him  are  from  ten 
to  forty-five  drops,  repeated  after  intervals  of  from  two  to  six  hours,  ac- 
cording to  the  severity  of  the  case  and  the  age  of  the  patient.  The 
remedy  should  be  given  in  unskimmed  milk  in  quantity  from  a  table- 
spoonful  to  four  ounces  according  to  the  size  of  the  doses.  It  should  not 
be  given  in  pill  or  dissolved  in  water.  The  urine  is  not  rendered  alkaline 
by  this  remedy.  It  is  stated  that  the  average  duration  in  a  dozen  cases 
treated  by  Dr.  Buckingham  with  this  remedy  alone  was  ten  days.4 

Subacnte  and  Chronic  Articular  Rheumatism. 

The  term  chronic  rheumatism  is  used  in  a  comprehensive,  indefinite 
sense  embracing  a  variety  of  affections.  It  is  commonly  applied,  not 
alone  to  cases  which  present  the  distinctive  features  of  the  disease  just 
considered,  save  that  acuteness  of  the  symptoms  is  wanting,  and  there  is 
a  tendencj7"  to  continue  indefinitely,  but  to  affections  resembling  articular 
rheumatism  only  in  their  situations,  and  to  persisting  pains  in  different 
parts  of  the  booty.  There  is  confusion  as  regards  the  affections  grouped 
under  this  name,  and  under  the  name  rheumatic  gout,  which  I  shall  not 
undertake  to  clear  up  in  treating  of  these  affections,  and  I  shall  therefore 
devote  but  a  brief  space  to  their  consideration,  referring  the  reader,  for  a 
fuller  exposition  of  our  present  knowledge  respecting  them,  to  other  works. 

Articular  rheumatism,  in  a  subacute  and  chronic  form,  is  frequently 
presented  in  medical  practice.  The  local  phenomena  are,  pain  of  less 
intensity  than  in  the  acute  disease,  and  sometimes  only  felt  during  move- 

1  The  reports  by  Dr.  Davies  are  contained  in  Yols.  1  and  2,  of  clinical  lectures 
and  reports  by  the  Medical  and  Surgical  staff  of  the  London  Hospital.     London, 
1804. 

2  Vide  Penn.  Hospital  Reports,  Vol.  2,  1869. 

3  Vide  Boston  Med.  and  Surg.  Journal,  February  28th,  and  April  4th  and  llth, 
18G7. 

*  The  formula  for  the  preparation  of  this  remedy  is  as  follows  :  Two  ounces  of 
caustic  lime  mixed  with  eight  ounces  of  sugar  in  a  mortar.  Pour  over  this  mixture 
a  pint  (wine  measure)  of  boiling  water,  and  afterwards  add  enough  more  boiling 
water  to  make  up  the  pint.  The  preparation  ia  ready  for  use  after  it  has  been 
filtered.  Vide  Half-yearly  Compendium  of  Medical  Science,  Part  L,  January,  1868. 
Philadelphia. 
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ments  of  the  affected  joints,  tenderness  on  pressure  comparatively  slight, 
and  more  or  less  swelling  of  joints  not  imbedded  hi  muscle.  Increase 
of  heat  and  erythematous  redness  are  frequently  wanting.  More  or  less 
of  the  articulations  may  be  affected.  As  in  the  acute  form,  different 
joints  are  liable  to  be  attacked  successively  and  irregularly.  Not  infre- 
quently the  disease,  after  a  time,  becomes  concentrated,  and  remains  fixed 
in  a  single  joint.  As  in  the  acute  form,  the  fibrous  tissues  entering  into 
ligaments,  tendons,  bursse,  and  aponeuroses  are  liable  to  be  affected. 
The  liability  of  the  joints  of  the  ossicles  within  the  ear  to  become  affected 
with  rheumatism  was  pointed  out  by  Dr.  T.  H.  Buckler,  in  1853.' 

As  regards  the  general  symptoms,  there  is  little  or  no  febrile  move- 
ment and  the  different  functions  of  the  body  may  not  appear  to  be  much, 
if  at  all,  disturbed.  The  appetite,  digestion,  and  nutrition  may  be  unaf- 
fected, and  the  local  manifestations,  in  these  cases,  seem  to  be  the  only 
obstacle  to  the  possession  of  health. 

Different  cases  offer  a  great  diversity  in  the  grade  of  severity  of  the 
disease,  in  its  march,  and  in  its  remote  consequences.  In  mild  cases,  pa- 
tients are  able  to  pursue  their  usual  avocations,  complaining  only  of  more 
or  less  soreness  and  stiffness  in  moving  the  affected  parts.  Sometimes 
inconvenience  is  experienced  only  when  movements  are  first  made  after  a 
period  of  rest.  Some  patients  experience  inconvenience  only  after  irre- 
gular intervals,  and  they  are  apt  to  suffer  more  or  less  with  changes  of 
the  weather.  In  other  cases,  movements  of  the  affected  parts  occasion 
great  pain,  and  in  severe  cases  patients  are  confined  to  the  bed.  Cases 
of  confirmed,  long-standing  chronic  rheumatism  are  met  with  occasionally 
in  private  practice,  and  all  large  hospitals  furnish  examples  in  which  the 
disease  has  led  to  anchylosis  of  various  joints,  with  great  distortion  of 
the  limbs  and  atrophy  of  muscles,  the  patients  presenting  a  truly  pitiable 
spectacle  of  helplessness ;  and  yet,  in  some  of  these  cases,  the  vital  func- 
tions may  be  but  little  or  not  at  all  disturbed.  Some  writers  consider 
the  affection  in  these  cases  as  a  distinct  variety  of  the  disease,  under  the 
name,  "  deforming  chronic  rheumatism." 

The  constitutional  affection  is  supposed  to  be  the  same  in  subacute 
and  chronic  articular  rheumatism  as  in  the  acute  form.  A  morbid  prin- 
ciple in  the  blood  is  supposed  to  be  involved  in  both  forms.  It  is  to  be 
presumed  that  this  principle  is  produced  in  less  quantity  when  the  disease 
is  subacute  and  chronic,  but  it  continues  to  be  produced  for  a  longer 
period,  or  it  is  reproduced  after  shorter  intervals.  In  the  cases  in  which 
anchylosis,  distortions  of  the  limbs,  and  atrophy  of  muscles  have  resulted 
from  the  long  continuance  of  the  disease,  these  results  remain,  although 
the  rheumatic  disease  may  not  continue. 

The  chronic  fbrm  of  the  disease  sometimes  follows  the  acute,  but  this 
is  not  the  rule ;  in  the  majority  of  cases  the  disease  is  subacute  from  the 
first.  The  disease  in  the  subacute  or  chronic,  as  well  as  the  acute,  form 
involves  a  diathesis  which  may  be  either  congenital  or  acquired.  Of  the 
causes  which  give  rise  to  the  diathesis,  when  it  is  acquired,  and  those 
which,  co-operating  with  the  predisposition  to  the  disease,  determine  its 
occurrence  and  render  it  persistent,  we  have;  no  positive  knowledge. 

The  diagnosis  of  subacute  and  chronic  articular  rheumatism  involves 
discrimination  from  chronic  and  rheumatic  gout,  the  diagnostic  characters 
of  which  will  be  considered  in  the  next  chapter.  Subacute  or  chronic 
synovitis,  not  rheumatic,  is  to  be  excluded.  The  points  to  be  considered 

1  Vide,  On  Fibre-bronchitis  and  Rheumatic  Pneumonia,  by  Thomas  II.  Buckler, 
M.D., 
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in  differentiating  the  latter  from  rheumatic  arthritis  are,  for  the  most  part, 
those  which  have  been  stated  in  connection  with  the  diagnosis  of  acute 
articular  rheumatism. 

A  variety  of  synovitis  affecting  the  knee-joint,  and  sometimes  other 
joints,  occurs  in  connection  with  gonorrhoea,  and  has  been  called  yonor- 
rhceal  rheumatism.  This  is  one  of  the  instances  in  which  the  term  rheu- 
matism is  misapplied.  Barwell  and  others  consider  this  affection  as 
belonging  in  the  category  of  inflammation  of  joints  dependent  on  purulent 
infection  of  the  blood.  The  author  just  named  applies  to  this  pyaemic 
form  of  disease  the  name  pyartlirosis.  He  attributes  the  pyaemia,  in  cases 
of  so-called  gonorrhoeal  rheumatism,  to  inflammation  of  the  prostatic 
veins.  A  similar  affection  of  the  knee  and  other  joints  sometimes  occurs 
after  childbed,  in  consequence  of  uterine  phlebitis. 

Another  misapplication  of  the  term  rheumatism  is  when  syphilitic  peri- 
ostitis is  called  syphilitic  rheumatism.  For  the  consideration  of  this 
affection  the  reader  is  referred  to  works  treating  of  syphilis.  It  may  be 
stated  that  periostitis  presenting  all  the  characters  of  the  affection  as  one 
of  the  tertiary  effects  of  the  syphilitic  virus  is  occasionally  observed  in 
persons  who  have  not  been  affected  with  syphilis. 

Subacute  articular  rheumatism  is  not  necessarily  chronic.  It  may  dis- 
appear within  the  limits  of  the  duration  of  the  acute  form  of  the  disease. 
The  liability  to  endocarditis  and  pericarditis  is  much  less  than  when  the 
disease  is  acute,  but  these  and  other  complications  occur  in  a  certain  pro- 
portion of  cases.  The  sources  of  danger  are  in  the  liability  to  cardiac 
disease  and  the  tendency  to  become  chronic.  Chronic  articular  rheuma- 
tism is  not  dangerous  as  regards  an  immediate  tendency  to  a  fatal  termi- 
nation. But  in  view  of  its  continuance  for  an  indefinite  period  or  during 
life,  and  the  permanent  deformities  to  which  it  leads  in  some  cases,  it  is  to 
be  considered  as  a  disease  of  no  small  importance.  The  condition  of  pa- 
tients in  the  cases  in  which  it  has  led  to  lesions  involving  anchylosis, 
with  wasting  of  the  muscles,  is  hopeless  as  regards  recovery  from  these 
effects  of  the  disease,  although  the  condition  is  not  incompatible  with 
comfortable  general  health  and  a  long  duration  of  life. 

The  treatment  of  subacute  and  chronic  articular  rheumatism  embraces 
the  employment  of  alkalies,  but  not  to  the  same  extent  as  in  the  acute 
form  of  the  disease.  They  should  not  be  continued  steadily  for  a  long 
period,  but  intermitted  from  time  to  time.  The  Vichy  water  is  an  agree- 
able alkaline  remedy  well  suited  to  chronic  cases.  Alkalies  are  indicated 
only  during  the  continuance  of  the  arthritic  inflammation ;  that  is,  they 
are  not  indicated  by  the  effects  remaining  after  the  arthritic  inflammation 
has  ceased. 

The  preparations  of  guaiacum  have  long  been  considered  useful  in 
chronic  rheumatism.  Their  value  in  certain  cases  is  abundantlj-  estab- 
lished by  clinical  experience.  Either  the  simple  tincture,  the  ammoniated 
tincture,  the  mixture,  or  the  compound  decoction  of  sarsaparilla,  into 
which  guaiacum  enters,  may  be  employed.  The  bichloride  or  the  iodide 
of  mercury  is  strongly  advocated  by  Barwell,  and  in  conjunction,  inunc- 
tion with  the  mercurial  ointment  over  the  affected  joint  or  joints  until  the 
gums  are  slightly  touched.  Mercurial  baths  and  fumigations  are  recom- 
mended by  lle'camier  and  Trousseau.  The  iodide  of  potassium  is  some- 
times highly  useful.  Colchicum  exerts  a  good  effect  in  some  cases,  given 
in  small  or  moderate  doses.  Fuller  regards  the  hydrochlorate  of  ammo- 
nia as  "  a  remedy  of  singular  efficacy,"  given  in  doses  of  from  fifteen  to 
twenty  grains,  in  combination  with  bark.  The  same  author  has  found,  in 
some  cases,  arsenic  serviceable.  The  salts  of  quinia  are  not  infrequently 
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useful.  Sulphur  is  another  useful  remedy.  All  these  remedies  are  sup- 
posed to  exert,  in  some  way,  a  modifying,  if  not  a  curative,  influence  upon 
the  disease.  The  opportunity  is  often  oli'ered  of  making  trial  of  them  in 
the  same  cases. 

The  relief  of  pain,  in  certain  cases,  calls  for  opiates.  They  should  be 
employed  with  as  much  reserve  as  is  consistent  with  due  regard  to  the 
object  to  be  obtained.  Aconite  will  sometimes  fulfil  the  object,  and,  if 
so,  is  to  be  preferred. 

The  local  treatment  is  important.  Benefit  may  sometimes  be  obtained 
from  small  flying  blisters  or  the  application  of  the  tincture  of  iodine.  Me- 
thodic friction  or  shampooing,  as  described  in  connection  with  the  local 
treatment  of  the  acute  form  of  the  disease,  conjoined  with  the  use  of  stimu- 
lating embrocations,  is  often  of  much  utility.  Counter-irritation  by 
"  firing"  has  been  recommended.  Palliation  of  pain  may  frequently  be 
procured  by  the  application  of  the  tincture  of  aconite  or  the  veratria  oint- 
ment. The  local  as  well  as  general  measures  of  treatment  have  reference 
to  two  objects,  viz.,  the  removal  of,  first,  the  inflammatory  condition,  and, 
second,  the  effects  of  the  inflammation.  In  order  to  prevent  stiffness  and 
anchylosis,  passive  motion  is  advisable  as  soon  as  the  inflammatory  con- 
dition subsides. 

External  measures  acting  upon  the  entire  surface  are,  perhaps,  in  cer- 
tain cases,  not  less  useful  than  internal  remedies.  Reference  is  had  to 
the  simple  tepid  bath,  the  alkaline  bath,  the  Turkish  bath,  the  sulphur 
vapor  bath,  and  hydropathic  packing.  The  resources  of  treatment  should 
not  be  considered  as  exhausted  without  a  fair  trial  of  these  measures. 

Measures  having  reference  to  improvement  of  the  general  health  and 
the  invigoration  of  the  system  form  an  essential  part  of  the  treatment, 
embracing  tonic  remedies,  with  attention  to  diet,  clothing,  exercise,  etc. 
It  is  unnecessary  to  go  into  details  which  are  essentially  the  same  in  the 
treatment  of  most  chronic  affections.  Change  from  a  cold,  changeable, 
and  humid  climate  to  one  mild,  uniform,  and  dry  often  proves  the  most 
effective  measure  which  can  be  adopted.  The  mineral  springs  are  fre- 
quently resorted  to  with  advantage  by  persons  suffering  from  chronic 
rheumatism.  Of  the  different  waters,  the  alkaline,  sulphurous,  saline, 
and  chalybeate  are  each  useful  in  certain  cases.  Doubtless,  however, 
much  of  the  benefit  derived  from  watering-places  is  due  to  the  various 
incidental  hygienic  influences. 

Muscular  Rheumatism. 

The  affection  to  be  now  noticed  is  one  of  the  many  to  which  the  appli- 
cation of  the  term  rheumatism  is,  to  say  the  least,  of  doubtful  correctness. 
There  is  very  little  ground  for  supposing  that  the  essential  pathological 
condition,  or  conditions,  existing  in  the  affections  which  have  been  con- 
sidered in  this  chapter,  obtain  in  so-called  muscular  rheumatism.  This 
affection,  so  far  as  we  can  judge  of  its  pathological  character,  is  allied  to 
neuralgia  ;  it  is  probably  a  neuralgic  affection,  ;ind,  as  such,  may  be  pro- 
perly called  myalgia,  and  might  with  more  intrinsic  propriety  have  been 
considered  under  that  head  than  in  the  present  connection.  I  have  placed 
it  among  the  rheumatic  affections,  because  it  is,  at  the  present  time,  nud 
probably  will  continue  to  be,  commonly  known  by  the  name  muscular 
rheumatism.  Being  one  of  the  neuroses,  it  has,  of  course,  no  anatomical 
characters.  It  is  of  frequent  occurrence,  both  as  an  acute  and  chronic 
affection. 

The  symptomatic  features  of  acute  muscular  rheumatism  are  as  follows  : 
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The  development  is  usually  gradual.  A  dull  pain  is  at  first  felt  in  certain 
muscles,  which  increases,  and,  at  length,  becomes  more  or  less  severe. 
The  pain  is  comparatively  slight  when  the  affected  muscles  are  at  rest. 
In  certain  positions  the  patient  may  be  nearly  or  quite  free  from  suffering, 
the  constant  pain  which  may  be  felt  under  these  circumstances  being  of  a 
contusive  character,  and  spasmodic  pains  occurring  from  time  to  time ; 
but  in  movements  which  involve  contraction  of  the  affected  muscles,  the 
pain  is  severe,  cramp-like,  and  sometimes  so  excruciating  that  the  patient 
can  hardly  repress  loud  groans  or  cries.  Voluntary  movements  which 
occasion  the  severe  pain  are  avoided  as  much  as  possible,  but  as  it  is  im- 
possible to  maintain  rigidly  .fixed  positions  of  the  body  as  a  whole  or  of 
its  different  parts,  the  affected  muscles  are  at  times  thrown  into  painful 
contractions,  however  much  the  patient  may  desire  to  avoid  them.  Move- 
ments occurring  during  sleep  occasion  the  attacks  of  pain,  and,  hence,  the 
patient  is  awakened  at  brief  intervals.  In  some  cases  the  affection  changes 
its  seat  from  certain  muscles  to  others,  but  oftener  it  remains  fixed  in  the 
muscles  first  affected. 

The  affected  muscles  are  more  or  less  tender  on  pressure,  the  tender- 
ness being  diffused  over  the  whole  of  the  space  which  the  muscles  occupy, 
not  limited  to  certain  points  as  in  ordinary  neuralgia.  The  tenderness  is 
usually  not  great.  Aside  from  the  tenderness,  there  are  no  local  charac- 
ters, such  as  swelling,  heat,  or  redness.  The  local  phenomena  are  not 
those  of  inflammation,  as  in  articular  rheumatism.  If  the  local  symptoms 
denote  inflammation  of  the  muscles,  the  affection  is  not  muscular  rheuma- 
tism. Uniform  firm  pressure  over  the  affected  muscles  is  not  only  here 
borne,  but  affords  relief  in  cases  of  muscular  rheumatism. 

There  is  little  or  no  constitutional  disturbance  beyond  that  occasioned 
by  the  suffering  and  loss  of  sleep.  The  appetite  and  digestion  may  not 
be  impaired,  and  there  is  no  febrile  movement. 

In  the  subacute  or  chronic  form  of  the  affection,  pain  similar  to  that 
which  belongs  to  the  acute  form  may  be  excited  only  when  the  affected 
muscles  are  contracted  with  unusual  force;  the  patient  experiences  suffer- 
ing when  he  makes  certain  violent  movements.  In  other  cases,  pain  is 
excited  by  particular  movements  when  they  are  first  made  after  a  period 
of  rest,  and  the  pain  shortly  disappears  if  the  movements  be  continued. 
The  chronic,  oftener  than  the  acute,  affection  is  apt  to  shift  its  situation, 
affecting  now  certain  muscles,  and  now  those  in  another  part.  If  the 
chronic  affection  remain  fixed  in  particular  muscles,  they  may  become 
somewhat  atrophied  in  consequence  of  their  being  kept  as  much  as  possi- 
ble in  a  state  of  quietude. 

The  duration  of  acute  muscular  rheumatism  varies  from  a  few  hours  to 
a  week.  Exceptionally  the  affection  continues  for  several  weeks.  The 
duration  of  the  chronic  form  is  indefinite.  It  is  often  a  very  obstinate 
affection,  persisting  for  many  months.  The  course  of  the  latter  is  usually 
marked  by  remissions  or  intermissions.  In  certain  situations,  viz.,  the 
loins,  the  walls  of  the  chest,  and  muscles  of  the  scapulae,  the  chronic 
affection  is  apt  to  be  long  persisting. 

The  following  are  the  principal  situations  of  muscular  rheumatism  in 
the  acute  and  chronic  form  as  enumerated  by  Valleix : ' — 

1.  The  Muscles  of  the  Head. — Situated  in  the  occipito-frontal  muscle, 
the  affection  is  distinguished  from  neuralgia  affecting  the  trifacial  and  the 
occipital  nerve,  by  the  pain  being  referred  to  both  sides  of  the  head,  by 
its  being  excited  by  movements  of  the  muscle,  and  comparatively  slight 

1  Guide  de  Medecin  Practicien.     Tome  i. 
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so  long  as  the  muscle  is  at  rest,  and  by  the  absence  of  tenderness  in  dis- 
seminated points.  The  muscles  of  the  eye  are  sometimes  the  seat.  Move- 
ments of  the  eye  then  occasion  more  or  less  severe  pain.  The  temporal 
and  the  masseter  muscle  may  be  affected,  causing  pain  in  mastication. 

2.  The  Muscles  of  the  Neck. — In  this  situation  the  affection,  as  it  com- 
monly occurs,  is  known  by  the  significant  name  rheumatic  torticollis. 
This  name  is  applied  to  the  affection  when  situated  in  the  muscles  of  the 
antero-lateral  aspect  of  the  neck.     The  muscles  on  the  posterior  part  of 
the  neck  are  sometimes  the  seat  of  the  affection.     Valleix  applies  to  the 
affection  in  the  latter  situation  the  name  cervicodynia.     In  this  situation 
the  affection  is  to  be  distinguished  from  ordinary  occipital  neuralgia. 

3.  The  Muscles  of  the  Back. — Valleix  calls  the  affection  in  this  situ- 
ation dorsodynia.     Seated  in  these  muscles,  the  pain  is  caused  especially 
by  movements  which  approximate  the  scapulae. 

4.  The  Muscles  of  the  Loins In  this  situation  the  affection  is  com- 
monly known  as  lumbago.     Valleix  designates  it  lumbodynia.     This  is  a 
frequent  seat  of  the  affection  in  a  chronic  form.     It  is  to  be  discriminated 
from  lumbar  abscess,  lumbo-abdominal  neuralgia,  and  the  pains  incident 
to  aneurism  of  the  descending  aorta. 

5.  The  Thoracic  Muscles — Here  the  affection  goes  by  the  name  pleu- 
rodynia.     In  making  the  diagnosis,  pleuritis  and  intercostal  neuralgia  are 
to  be  excluded.     This  may  easily  be  done  by  ascertaining  the  absence  of 
the  diagnostic  characters  of  the  two  latter  affections.     The  pain  excited 
by  forced  breathing,  coughing,  and  sneezing  is  not  unlike  that  in  pleuritis 
and  intercostal  neuralgia.     In  this  situation  the  pectoral  and  intercostal 
muscles  are  affected. 

6.  Muscles  of  the  Shoulder. — Valleix  entitles  the  affection  here  situ- 
ated scapulodynia.     It  is  seated  especially  in  the  deltoid  muscles,  and  it 
is  liable  to  be  confounded  with  arthritis  situated  in  the  shoulder-joint. 

-  7.  The  Muscles  of  the  Extremities. — Seated  in  the  extremities,  the 
affection  is  to  be  discriminated  from  neuralgia  affecting  the  nervous 
trunks,  and  from  the  affection  commonly  known  as  syphilitic  rheumatism. 

8.  The  Abdominal  Muscles. — The  pain  and   soreness  caused  by  the 
affection  in  this  situation  may  suggest  as  probable  or  possible  the  exist- 
ence of  peritonitis.     This  disease  is  to  be  excluded  by  the  absence  of  the 
general  symptoms,  and  by  firm  pressure  with  the  palm  of  the  hand  being 
well  borne,  as  in  cases  of  dermalgia. 

9.  The   Visceral  Muscular  Structures. — The  tongue,  muscles  of  the 
pha^nx  and  oesophagus  may  be  the  seat  of  muscular  rheumatism,  giving 
rise  to  pain  in  speaking  and  in  deglutition.     Examples,  however,  are  ex- 
tremely rare.     Seated  in  the  stomach,  intestines  and  uterus,  as  it  probably 
may  be,  to  distinguish  the  affection  from  visceral  neuralgias  is  impossible, 
and  in  fact  to  consider  it  as  distinct  from  the  latter  is  to  make  a  distinc- 
tion without  any  essential  difference.     There  is  reason  to  believe  that  the 
diaphragm  may  be  the  seat  of  muscular  rheumatism.     It   is,  perhaps, 
more  reasonable  to  consider  this  as  the  affection,  rather  than  diaphrag- 
matic pleuritis,  in  certain  cases  characterized  by  the  instinctive  arrest  of 
diaphragmatic  movements  in  consequence  of  pain,  and  by  the  intense  suffer- 
ing caused  by  coughing  and  sneezing,  febrile  movement  and  pleuritic  effu- 
sion being  wanting.     It  may  be  doubted  if  the  affection  be  ever  seated  in 
the  muscular  walls  of  the  heart. 

In  all  these  situations  the  most  marked  diagnostic  feature  of  muscular 
rheumatism  is  the  connection  of  cramp-like  pain  more  or  less  severe,  with 
the  movements  which  bring  into  play  certain  muscles  in  the  parts  to  which 
the  pain  is  referred,  pain,  irrespective  of  contractions  of  the  affected  mus- 
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cles,  being  comparatively  slight  and  sometimes  wanting.  This  diagnostic 
feature  distinguishes  muscular  rheumatism,  or  myalgia,  from  neuralgic 
affections  seated  in  the  different  nervous  trunks.  Another  diagnostic 
feature  is  the  diffusion  of  soreness  over  the  affected  muscles,  whereas, 
neuralgia,  seated  in  nervous  trunks,  is  characterized  b}r  tenderness  in  cir- 
cumscribed points.  Inflammation  affecting  muscles  is  distinguished  from 
muscular  rheumatism  by  the  constancy  of  pain  or  the  absence  of  the  re- 
missions or  intermissions  which  belong  to  the  latter  affection,  by  the 
existence  of  swelling  and  sometimes  redness,  by  the  greater  degree  of 
tenderness  on  pressure,  and  by  the  presence  of  more  or  less  symptomatic 
fever. 

The  treatment  of  the  acute  form  of  the  affection  consists  of  sinapisms, 
followed  by  soothing,  emollient  applications  over  the  affected  muscles, 
rest,  in  the  position  most  favorable  to  avoid  contractions  of  the  affected 
muscles,  and  the  employment  of  anodynes  either  internally  or  by  hypo- 
dermic injection.  In  the  chronic  form,  small  blisters  in  succession  are 
useful,  but  not  in  the  same  degree  as  in  cases  of  ordinary  neuralgia.  The 
employment  of  the  induced  electrical  current  I  have  known  to  be  bene- 
ficial in  obstinate  cases.  The  constant  current  has  been  found,  also,  highly 
efficacious.  Friction  or  shampooing,  either  dry  or  with  stimulating  and 
anodyne  liniments,  affords  relief  and  promotes  a  cure.  "  Firing"  is  recom- 
mended. The  bromide  of  potassium  and  of  ammonium  I  have  found 
useful.  The  hydropathic  treatment  is  said  to  prove  successful  in  some 
obstinate  cases,  water  being  employed  locally  and  general!}7.  The  salts 
of  quinia,  in  full  doses,  are  sometimes  efficacious,  especially  when  the 
affection  is  intermittent.  Measures  to  invigorate  the  general  health  are 
important  in  chronic  cases.  If  anaemia  exist,  preparations  of  iron  should 
be  continued  for  a  long  time,  in  small  doses,  or  until  the  venous  hum  dis- 
appears from  the  neck.  Anstie  recommends,  as  especially  useful,  the 
muriate  of  ammonia  in  doses  of  from  twenty  to  thirty  grains. 

Persons  prone  to  this  affection  are  apt  to  have  on  attack  after  exposure 
of  a  portion  of  the  body  to  a  current  of  air,  especially  during  sleep,  or 
when  the  body  is  perspiring.  The  susceptibility  to  this  cause  of  disease 
is  to  be  overcome  by  the  daily  use  of  the  sponge  bath,  by  avoiding  an 
over-abundance  of  clothing,  and  by  becoming  habituated  to  out-of-door 
exercise  in  all  kinds  of  weather. 


CHAPTER   XI. 

Gout— Anatomical   Characters— Clinical   History— Pathological  Character— Causation— Diag- 
nosis—Prognosis— Treatment.    Eheumatic  Gout. 

rpHE  disease  called  gout  is  closely  allied  to  articular  rheumatism,  and 
.1  the  two  affections  have  been  considered  by  some  to  be  identical.  As 
will  be  seen,  however,  they  are  shown  to  be  essentially  distinct  forms  of 
disease  by  points  of  contrast  pertaining  to  morbid  anatom}-,  clinical  his- 
tory, pathological  character,  and  causation.  They  are  kindred  diseases 
in  the  same  sense  as  the  different  eruptive  fevers,  or  typhus  and  typhoid 
fever,  are  related  to  each  other ;  gout  and  rheumatism  may  be  said  to 


ANATOMICAL    CHARACTERS.  1035 

belong  to  the  same  family,  but  each  has  a  separate  individuality.  •  The 
naiiR-  gout,  or  its  synonym  in  different  languages,  is  universally  applied 
to  the  disease  to  be  now  considered.  In  its  etymology  the  name  relates 
to  a  characteristic  feature  of  the  disease,  viz.,  a  morbid  deposit  within 
and  around  the  joints.  Late  researches  have  tended  to  enhance  the  sig- 
nificance of  the  term  by  showing  that  the  morbid  deposit  to  which  it 
relates  is  more  constant  than  has  heretofore  been  supposed. 

Gout  occurs  as  an  acute,  a  subacute,  and  a  chronic  affection.  Writers 
have  made  other  varieties,  such  as  irregular  and  misplaced  gout.  As  the 
subacute  form  is  not  always  chronic,  it  is  convenient  to  consider  this 
form  when  of  brief  duration  and  the  acute  form  under  one  head.  The 
term  transient  gout  will  embrace  the  acute  and  subacute  form,  the  latter 
ending  too  soon  to  be  considered  as  chronic.  Persistent  or  chronic  gout 
will  embrace  all  cases  in  which  the  disease  is  protracted.  It  will  suffice 
to  consider  irregular  and  misplaced  gout  incidentally  in  treating  of  the 
clinical  history  of  transient  and  persistent  gout. 

ANATOMICAL  CHARACTERS. — The  anatomical  characters  distinctive  of 
this  disease  consist  of  the  presence  within  and  around  certain  joints,  as 
well  as  sometimes  in  other  situations,  of  a  morbid  deposit  called  tophus 
or  tophaceous  matter.  Other  occasipnal  morbid  appearances  appear  to 
be  incidental  to  the  presence  of  this  deposit,  consisting  of  thickening, 
ulceration,  and  sometimes  suppuration,  being  effects  of  inflammation  ex- 
cited by  the  presence  of  the  tophaceous  deposit.  These  effects  are  by  no 
means  constant;  they  occur  in  only  a  certain  proportion  of  cases.  Atro- 
phy of  structures  from  the  pressure  of  masses  of  tophus  is  another  effect. 

The  characteristic  deposit  is  composed  of  the  urate  of  soda  in  large 
proportion,  combined  with  the  urate  of  lime,  chloride  of  sodium,  phos- 
phate of  lime,  carbonate  of  ammonia,  and  animal  matter.  "When  recent, 
the  deposit  is  a  semi-solid,  cream-colored  substance,  resembling  mortar. 
Under  the  microscope  needle-shaped  crystals  are  seen  in  more  or  less 
abundance.  After  a  time  the  deposit  becomes  hardened,  and  is  then  pre- 
sented in  masses  which  resemble  chalk  in  appearance  and  are  commonly, 
although  erroneously,  called  chalky  concretions. 

The  occurrence  of  chalk-like  concretions  within  and  around  joints  in 
certain  cases  of  chronic  gout  has  long  been  known.  The  articular  surfaces 
of  joints  opened  after  death  have  been  found  incrusted  with  the  topha- 
ceous matter ;  the  surrounding  ligaments  are  sometimes  coated  by  it ;  it 
may  extend  to  the  tendons  and  their  sheaths,  and  along  the  tendinous 
expansions  of  the  muscles.  Accumulating  in  these  situations  in  greater 
or  less  abundance,  it  leads  to  ancl^-losis  of  joints,  nodosites,  and  deforma- 
tions. Masses  of  this  substance,  or  chalk-stones,  as  they  have  sometimes 
been  called,  in  some  cases  cause  atrophy  and  ulceration,  thus  reaching  the 
surface  and  becoming  exposed.  Garrod's  researches  have  shown  that 
the  tissues  are  infiltrated  by  the  morbid  matter,  and  that,  when  ulceration 
or  erosion  of  parts  occurs,  it  is  secondary  to  the  deposit.  The  inter- 
stitial deposit  rarely  extends  to  the  osseous  structure.1  Suppuration  is 
rare.  Garrod's  researches  have  also  shown  that,  in  cases  of  transient 
gout  in  which  there  is  no  persistent  swelling  or  deformity  of  the  affected 
joints,  the  characteristic  deposit  takes  place  to  a  greater  or  less  extent. 
The  inference  to  be  drawn  from  his  researches  is,  that  the  deposit  inva- 
riably occurs  in  gout.  This  deposit  within  and  around  joints  is  peculiar 
to  gout ;  that  is,  it  does  not  occur  in  any  other  disease.  The  deposit  in 

1  Gout  and  Rheumatic  Gout,  second  edition,  London,  1863. 
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masses,  varying  in  size  from  that  of  a  pin's  head  to  a  split  pea,  not  infre- 
quently occurs  in  the  helix  of  the  ear.  It  is  also  observed  in  the  straight 
uriniferous  tubes  of  the  kidneys,  giving  rise  to  white  lines  visible  to  the 
naked  eye.  Garrod  is  inclined  to  the  opinion,  that  in  the  latter  situation 
it  occurs  only  in  gouty  subjects.  It  is,  however,  observed  in  certain 
cases  of  renal  disease,  in  which  during  life  the  manifestations  of  gout  were 
wanting.  This  statement  I  make  from  personal  observation.  I  have 
repeatedly  noted  white  lines  in  the  direction  of  the  straight  tubes,  and 
determined  by  means  of  the  microscope  the  presence  of  urate  of  soda,  or 
uric  acid,  in  cases  in  which  gout  had  not  been  manifested. 

A  form  of  diseased  kidney  was  considered  by  Todd  as  peculiar  to  gout, 
and  called  by  him  the  gouty  kidney.  The  characters  belonging  to  the 
so-called  gouty  kidney  are  diminution  of  size,  the  organ  appearing  to  be 
shrivelled,  the  capsules  thickened  and  opaque,  and  the  surface  granular. 
As  already  stated,  these  appearances  are  sufficiently  common  in  this 
country,  disconnected  from  the  phenomena  of  gout.  In  the  cases  in  which 
the  characteristic  gouty  deposit  has  been  supposed  to  exist  in  the  me- 
ninges  of  the  brain,  the  lungs,  and  within  the  vascular  system,  it  is  pro- 
bable that  atheromatous  and  calcareous  products  have  been  mistaken  for 
the  deposit  of  gout. 

Morbid  changes  other  than  those  incidental  to  the  tophaceous  or  gouty 
deposit  are  to  be  regarded  as  accidental,  and  are  not  to  be  included  under 
the  head  of  the  anatomical  characters  of  the  disease. 

CLINICAL  HISTORY. — Transient  gout  and  persistent  gout  require  sepa- 
rate consideration  as  regards  their  clinical  history.  Having  considered 
these  forms  of  the  disease,  I  shall  notice  irregular  and  misplaced  gout. 

Transient  Gout. — Under  this  head  are  to  be  embraced  all  cases  in 
which  the  disease  is  of  short  duration,  that  is,  the  duration  not  sufficiently 
prolonged  for  the  disease  to  be  considered  as  chronic.  In  this  form  of 
the  disease  the  patient  is  said  to  have  an  attack  or  fit  of  gout.  The 
disease  is  generally  acute,  but  sometimes  subacute. 

The  seizure  is  generally  sudden,  occurring,  as  a  rule,  during  the  night, 
and,  in  the  majority  of  cases,  after  midnight.  In  a  certain  proportion  of 
cases  the  seizure  occurs  without  premonitions ;  the  patient  may  have 
retired  to  bed  feeling  as  well  as  usual.  But  in  some  cases  there  are  pro- 
dromic  phenomena,  consisting  of  cardialgia,  gastric  flatulency,  eructa- 
tions, and  other  dyspeptic  ailments,  together  with  inability  to  exert  the 
mental  faculties,  irritability  of  mind,  and  depression  of  spirits.  These 
phenomena  are  not  sufficiently  significant  to  lead  to  the  expectation  of  an 
attack  of  gout  if  one  or  more  attacks  have  not  been  already  experienced  ; 
but  in  persons  known  to  be  subjects  of  the  disease  they  may  denote  an 
impending  seizure. 

The  seizure  is  marked  by  pain  which,  in  the  great  majority  of  cases,  is 
seated  in  the  metatarso-phalangeal  joint  of  one  of  the  great  toes.  The 
pain  soon  becomes  more  or  less  intense ;  frequently  it  is  excruciating, 
being  compared  by  patients  to  pain  caused  by  the  gnawing  of  an  animal, 
a  dislocation  of  the  bone,  a  nail  driven  into  the  joint,  tearing  of  the  parts 
with  pincers,  etc.  Such  comparisons  only  express  intensity  of  suffering, 
for  patients  have  probably  never  experienced  the  pain  produced  by  the 
various  causes  mentioned.  A  sense  of  throbbing  in  the  part  accompanies 
the  pain.  More  or  less  febrile  movement  is  developed,  preceded  by 
shivering.  These  symptoms  continue  for  several  hours,  and  then  the 
pain  and  febrile  movement  subside,  the  patient  is  comparatively  comfort- 
able, and  obtains  some  sleep.  The  relief  is  usually  accompanied  by 
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slight  perspiration.  In  the  mean  time  the  affected  joint  becomes  swelled, 
the  skin  is  reddened  and  shining,  the  subcutaneous  veins  are  distended, 
the  heat  is  raised,  and  there  is  exquisite  tenderness  to  the  touch.  These 
appearances  are  developed  or  continue  after  the  severe  pain  has  abated. 

In  some  cases  a  single  paroxysm  of  severe  pain  only  is  experienced, 
but  much  oftener  the  seizure  is  renewed  on  the  following  night,  and  on 
successive  nights  for  a  variable  period.  The  local  affection  may  remain 
in  the  joint  affected  at  the  first  seizure,  or  the  affection  may  be  transferred 
from  this  joint  to  the  corresponding  joint  of  the  opposite  foot.  In  some 
cases  the  inner  side  of  the  foot,  the  instep,  or  heel  become  affected,  and 
the  affection  may  extend  to  the  larger  joints  and  to  the  small  joints  of  the 
upper  extremities.  This  extension  of  the  local  manifestations  of  the  dis- 
ease rarely  occurs  until  after  several  attacks  have  been  experienced,  and 
it  occurs  more  especially  in  cases  of  chronic  gout. 

During  the  continuance  of  transient  gout  the  symptoms  referable  else- 
where than  to  the  part  or  parts  affected  vary  considerably  in  different 
cases.  Febrile  movement  is  more  or  less  marked  in  proportion  to  the 
acuteness  of  the  local  manifestations.  The  fever  appears  to  be  sympto- 
matic, and,  as  a  rule,  is  less  than  in  cases  of  acute  articular  rheumatism. 
The  appetite  is  frequently  impaired  or  lost,  but  in  some  cases  is  preserved. 
Dyspeptic  ailments  are  sometimes  present  and  sometimes  absent.  The 
urine  is  generally  scanty,  high-colored,  and  deposits  a  lateritious  sediment 
on  cooling.  The  bowels  are  generally  constipated. 

Different  cases  also  differ  much  as  regards  the  local  symptoms.  The 
affection  may  be  called  acute  when  the  pain  is  severe,  and  swelling,  red- 
ness, etc.,  marked,  these  local  symptoms  being  accompanied  by  a  corre- 
sponding amount  of  febrile  movement.  On  the  other  hand,  the  affection 
is  subacute  when  the  pain  is  notably  less  severe,  the  other  local  symptoms 
less  marked,  and  febrile  movement  either  slight  or  wanting.  In  respect 
of  the  seizures  of  pain,  occurring  usually  in  the  night-time,  they  are  in 
some  cases  paroxysmal,  the  pain  passing  off  in  the  day,  but  in  other  cases 
more  or  less  severity  of  pain  continues  during  the  day  as  well  as  night ; 
in  other  words,  remissions,  rather  than  intermissions,  occur.  The  local 
symptoms  gradually  decline  as  the  fit  or  attack  passes  off.  (Edema  of 
the  part  or  parts  is  more  or  less  marked  at  the  decline  of  the  local  affec- 
tion, with  frequently  pruritus,  and,  in  the  majority  of  cases,  furfuraceous 
desquamation  of  the  epidermis.  The  local  symptoms  just  named  are 
diagnostic  of  gout  as  contrasted  with  rheumatism.  Cramp  affecting  the 
muscles  of  the  leg,  the  thigh,  and  in  other  parts  of  the  body,  is  a  symptom 
more  or  less  marked  in  a  considerable  number  of  cases. 

The  duration  of  transient  gout  varies  from  a  few  days  to  several  weeks. 
In  the  majority  of  cases  the  paroxysms  recur  nightly  for  at  least  a  week. 
Generally  the  paroxysms  or  exacerbations  are  less  and  less  severe  in  pro- 
portion to  the  duration.  If  the  disease  continue  beyond  three  or  four 
weeks,  it  is  to  be  considered  as  persistent  or  chronic.  An  attack  of  acute 
or  subacute  gout,  more  especially  the  latter,  may  eventuate  in  the  per- 
sistent or  chronic  form  of  the  disease,  or,  having  continued  for  a  variable 
period,  the  disease  for  the  time  ceases,  recurring  at  longer  or  shorter  inter- 
vals in  the  vast  majority  of  cases. 

Persistent  or  Chronic  Gout. — Gout  commencing  as  either  an  acute  or 
subacute  affection,  in  a  certain  proportion  of  cases  continues  as  a  sub- 
acute  affection  for  many  weeks,  months,  and  even  years.  Generally  this 
persisting  or  chronic  form  of  the  disease  is  preceded  by  the  occurrence  of 
numerous  transient  attacks,  recurring  after  intervals  winch  become  shorter 
and  shorter,  until,  at  length,  as  it  were,  they  run  together.  Generally, 
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when  the  disease  is  persisting,  it  has  not  continuously  an  uniform  severity, 
but  remissions  occur  from  time  to  time,  and,  not  infrequently,  intercur- 
rent  acute  attacks  take  place. 

In  the  persistent  or  chronic  form,  the  local  symptoms  which  characterize 
the  acute  affection,  viz.,  intense  pain,  heat,  and  redness,  are  either  slight 
or  wanting.  There  is  little  or  no  febrile  movement.  Disorders  of  the 
digestive  system  are  often  present,  and  the  general  health  is  more  or 
less  impaired.  In  this  form  the  joints  are  liable  to  become  stiffened, 
anchylosed,  and  deformed,  from  the  abundance  of  the  gouty  deposit. 
Chalk-like  concretions  are  apt  to  occur  within  and  around  the  small 
joints  of  the  hands.  In  some  cases  collections  of  semi-solid  matter  are 
felt  near  the  surface,  and  if  they  are  opened,  the  matter  may  be  pressed 
out.  Sometimes  collections  of  considerable  size  open  spontaneously. 
The  solid  concretions,  or  chalk-stones,  sometimes  make  their  ajjpearance 
through  the  skin.  The  gouty  matter  may  be  deposited  in  the  bursae- 
mucosai  in  the  neighborhood  of  joints.  In  a  certain  proportion  of  cases, 
the  number  happily  not  being  large,  the  hands  and  feet  become  notably 
and  permanently  distorted  and  crippled,  the  fingers  sometimes  presenting 
an  appearance  compared  by  Sydenham  to  a  bunch  of  parsnips.  Nodules 
of  the  deposit  are  frequently  seen  on  the  helix  of  the  ear,  sometimes  also 
on  the  eyelids,  and  occasionally  on  the  face, 

In  chronic,  as  in  acute,  gout,  the  predilection  of  the  disease  as  regards 
the  seat  of  the  local  manifestation,  is  for  the  joints  of  the  great  toe.  An 
affection  of  other  joints  primarily  occurs  in  a  small  proportion  of  cases. 
After  the  great  toes,  the  order  in  which  parts  are  liable  to  become  im- 
plicated, according  to  Garrod,  is  as  follows  :  The  heels  and  ankles,  the 
knees,  the  smaller  articulations  of  the  hands,  the  elbows,  and  lastly  the 
shoulders,  and  hips.  There  are,  however,  numerous  exceptions  to  this 
order  of  sequence.  A  blow,  sprain,  or  other  injury  may  determine  the 
seat  of  the  local  affection.  A  point  of  difference  in  different  cases  per- 
tains to  the  number  of  joints  which  become  affected.  In  some  cases  the 
local  manifestations  of  the  disease,  however  long  it  may  persist  or  fre- 
quently recur,  remain  concentrated  on  a  few  joints  ;  in  other  cases  a  large 
number  of  joints  are  implicated,  and,  again,  in  some  cases  different  joints 
are  affected  in  successive  attacks.  If  the  same  and  a  few  joints  be  always 
affected,  and  the  disease  be  long  persisting  or  recur  frequently,  perma- 
nent changes  in  the  affected  joints  are  more  likely  to  occur.  Another 
point  of  difference  in  different  cases  relates  to  the  palpable  changes  in  the 
affected  joints.  Some  gouty  patients  escape  anchylosis  and  nodosities, 
although  they  suffer  from  the  disease  more  or  less  throughout  their  lives, 
whereas,  in  other  cases,  the  hands  and  feet  become  deformed  and  crip- 
pled after  a  comparatively  short  duration  of  the  disease. 

Irregular  and  Misplaced  Gout. — Medical  writers  have  long  held  the 
opinion  that  the  local  manifestations  of  gout  are  liable  to  be  seated  in  the 
different  visceral  organs,  viz.,  the  stomach,  intestines,  lungs,  heart,  and 
brain.  Disorders  referable  to  these  viscera,  preceding  the  ordinary  mani- 
festations of  gout,  are  considered  as  gouty,  and  it  is  supposed  that  gouty 
disorders  of  viscera  may  occur  without  any  affections  of  the  joints  either 
accompanying  or  ensuing.  In  such  cases  gout  is  said  to  be  irregular  and 
misplaced.  Anomalous  and  latent  gout  are  other  terms  applied  to  these 
cases.  Sometimes  during  an  attack  of  gout,  the  affection  of  the  joint  or 
joints  suddenly  disappears,  and  symptoms  denoting  an  affection  of  some 
internal  organ  supervene.  In  these  cases  a  transference  or  metastasis  of 
the  gouty  manifestations  is  supposed  to  take  place,  and  the  name  retro- 
cedent  gout  is  employed  to  express  such  an  occurrence.  These  notions 
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are  to  a  certain  extent,  probably,  well-founded,  but  it  is  difficult  with  our 
present  knowledge  to  say  how  far  they  are  to  be  accepted  as  correct. 
Tin-  difficulty  consists  in  the  inability  to  determine  whether  antecedent, 
coexistent,  or  consecutive  affections  in  certain  cases  of  gout  are  not 
associated  merely  by  coincidence.  It  has  doubtless  been  too  much  the 
habit  to  consider  all  affections  occurring  in  persons  known  to  have  gout, 
as  pathologically  of  a  gouty  character,  and  the  gouty  diathesis  is  often 
considered  to  exist  on  insufficient  data.  Making,  however,  clue  allow- 
ance for  error,  it  can  scarcely  be  doubted  that  the  constitutional  morbid 
condition  which  constitutes  the  disease  in  cases  of  gout  may  determine 
disorders,  sometimes  of  a  grave  character,  in  organs  more  important  to 
life  than  those  in  which  the  local  manifestations  are  usually  seated.  Evi- 
dence of  a  pathological  connection  of  these  disorders  with  gout  is  afforded 
by  complete  relief  following  the  development  of  a  gouty  affection  of  the 
joints,  by  their  occurrence  directly  after  a  gouty  affection  of  the  joints 
has  been  apparently  suppressed,  by  the  absence  of  any  other  appreciable 
causes  explaining  their  occurrence,  and  by  the  indefinite  or  anomalous 
character  of  the  disorders. 

Disorders  of  the  stomach  and  intestines,  attributed  to  gout,  are,  neu- 
ralgic pain  or  spasm  and  persistent  vomiting,  accompanied  with  more  or 
less  prostration,  diarrhoea,  and,  in  some  cases,  symptoms  denoting  enter- 
itis. It  is  doubtful  if  inflammation  of  the  stomach  or  intestinal  canal  be 
ever  due  exclusively  to  gout. 

Disturbed  action  of  the  heart  is  not  uncommon  in  gouty  patients.  It 
sometimes  occurs  in  an  alarming  degree,  but  it  may  be  doubted  if  a  purely 
functional  disturbance  occurring  in  this  connection  ever  proves  fatal. 
Valvular  lesions  and  enlargement  of  the  heart  may  exist  in  persons 
affected  with  gout,  but  clinical  observation  furnishes  little  or  no  evidence 
of  the  cardiac  affections  in  these  cases  being  dependent  on  gout.  The 
want  of  a  tendency  to  endocarditis  and  pericarditis  is  one  of  the  points 
distinguishing  gout  from  rheumatism. 

Cough,  asthmatic  dyspnoea,  and  bronchitis  are  attributed  to  gout. 
Spasmodic  affections  of  muscles,  or  cramp,  in  various  situations,  neu- 
ralgia affecting  the  branches  of  the  fifth  pair,  the  sciatic  nerve  and  other 
nervous  trunks,  paroxysmal  headache  and  hysteria  are  to  be  added  to 
the  list. 

Delirium  and  fatal  coma  are  among  the  disorders  imputed  to  gout. 
These  symptoms  may  be  due  to  uraemia,  or  to  meningitis,  which  may  or 
may  not  be  dependent  on  gout. 

The  deposit  of  the  urate  of  soda  in  the  uriniferous  tubes,  in  cases  of 
gout,  has  been  stated  under  the  head  of  the  morbid  anatomy.  It  is  not 
difficult  to  understand  that  this  deposit  may  accumulate  and  form  renal 
calculi.  Clinical  observation  shows  that  gouty  persons  are  prone  to  the 
formation  of  renal  calculi  and  to  paroxj'sms  of  pain  caused  by  the  pas- 
sage of  the  stones  along  the  ureter,  or  nephritic  colic.  The  opinion  of 
Todd  and  others  that  the- contracted  kidney  may  be  due  to  gout  has  been 
referred  to.  However  this  may  be,  that  renal  disease  is  sometimes  devel- 
oped in  persons  subject  to  gout  is  undoubtedly  true.  The  coexistence  of 
renal  disease,  in  certain  cases,  may  account  for  the  occurrence  of  some 
events  which  have  been  heretofore  considered  as  being  specially  connected 
with  gout,  viz.,  vomiting  and  puri-ing,  headache,  neuralgia  in  different 
situations,  delirium,  convulsions,  ;nid  coma.  The  existence  of  renal  dis- 
ease is  to  be  ascertained  by  nie:ms  of  the  urinary  changes  which  have 
been  already  considered.  A  small  amount  of  albumen  in  the  urine  is 
often  observed  when  there  are  insufficient  grounds  for  concluding  that 
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the  kidneys  are  diseased  ;  that  is,  slight  albuminuria  is  incident  to  gout 
as  well  as  to  a  host  of  other  diseases.  It  is  more  especially  incident  to 
chronic  gout. 

Cystitis  and  urethritis  have  been  attributed  to  gout,  but  the  existence 
of  any  special  pathological  connection  may  be  doubted.  This  statement 
is  also  applicable  to  certain  affections  of  the  skin  and  to  various  affections 
which  occur  in  persons  subject  to  gout.  This  is  not  saying  that  the  exist- 
ence of  the  gouty  diathesis  is  not  to  be  taken  into  account  in  the  manage- 
ment of  all  associated  affections.  Graves  has  called  attention  to  the  habit 
of  grinding  the  teeth  as  peculiar  to  cases  of  gout.  The  habit  proceeds 
from  an  uneasy  sensation  in  the  teeth,  which  is  in  this  way  momentarily 
relieved.  This  habit  was  marked  in  a  gouty  patient  under  my  observation. 

PATHOLOGICAL  CHARACTER. — The  researches  of  Garrod  have  shed  much 
light  on  the  pathology  of  this  disease.  His  researches  appear  to  show 
that  the  pathology  involves  a  particular  morbid  condition  of  the  blood, 
viz.,  an  accumulation  of  uric  acid,  or  the  condition  which  I  have  desig- 
nated uricsemia.1  The  blood  in  health  contains  a  trace  of  uric  acid,  as 
was  first  shown  by  Garrod.  In  47  cases  of  gout,  an  analysis  of  the  blood- 
serum  by  Garrod  showed  a  notable  increase  of  this  constituent.  Garrod 
has  also  shown  that,  during  an  attack  of  acute  gout,  the  uric  acid  in  the 
urine  is  not  increased  but  often  notably  diminished.  It  is  apparently  in- 
creased, since  the  deposit  of  the  urates  in  more  or  less  abundance,  when 
the  urine  cools,  is  a  common  event ;  but  the  increase  is  only  apparent,  not 
real,  the  deposit  being  due  to  the  scanty  quantity  of  urine.  In  chronic 
gout  the  quantity  of  uric  acid  excreted  by  the  kidneys  is  habitually  below 
the  average  in  health.  Garrod  has  found  the  uric  acid  in  excess  in  the 
blood  in  cases  of  lead-poisoning.  Further  researches  are  desirable  with 
reference  to  the  question  whether  it  may  not  be  found  in  excess  in  other 
affections. 

From  the  facts  just  stated,  taken  in  connection  with  the  fact  stated 
under  the  head  of  the  morbid  anatomy,  viz.,  a  deposit  of  the  urate  of  soda 
taking  place  within  or  around  the  affected  joints  in  all  cases,  it  is  ration- 
ally concluded  that  the  local  manifestations  of  gout  are  effects  of  the 
uricsemia.  But  it  is  evident  that  the  uricaemia  is  itself  an  effect ;  the  prime 
essential  pathological  perversions  underlie  the  existence  of  the  morbid 
excess  of  uric  acid  in  the  blood.  Either  this  excrementitious  principle  is 
produced  in  too  great  abundance,  or,  without  being  unduly  produced,  it 
accumulates  as  a  result  of  insufficient  excretion  by  the  kidneys.  Probably 
both  explanations  are  involved.  Direct  observation,  at  all  events,  shows 
deficient  excretion,  since  it  is  often  less  in  amount  in  the  urine  than  in 
health.  Garrod  entertains  the  opinion  that  the  deposit  of  uric  acid  in  the 
form  of  the  urates  of  soda  and  lime  takes  place  within  and  around  the 
joints  in  consequence  of  diminished  alkalinity  of  the  blood.  This  opinion, 
if  correct,  has  an  important  bearing  on  the  treatment. 

In  treating  of  rheumatism,  it  has  been  stated  that  an  examination  of 
the  blood,  in  that  disease,  with  reference  to  the  amount  of  uric  acid,  shows 
this  principle  not  to  be  in  excess.  Here  is  a  capital  point  of  difference 
between  gout  and  rheumatism,  as  regards  pathological  character.  The 
clinical  history  of  gout  has  afforded  several  striking  points  of  contrast 
between  the  two  diseases  ;  these  points  will  be  reproduced  under  the  head 
of  diagnosis.  Other  points  of  contrast  will  be  presented  under  the  head 

1   Vide  Part  I.,  page  86. 
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of  causation.     The  individuality  of  each  disease  is,  therefore,  sufficiently 
established. 

CAUSATION. — Gout  is  a  diathetic  disease ;  the  diathesis  in  a  certain  pro- 
portion of  cases  is  congenital  and  inherited.  It  is  a  matter  of  common 
observation  that  certain  families  are  predisposed  to  this  disease,  and  it  is 
sometimes  transmitted  successively  through  a  series  of  generations.  Scu- 
damore's  statistics  showed  that  of  523  patients  affected  with  gout,  in  309 
the  disease  had  existed  in  either  the  parents  or  grandparents.  Of  80  cases 
reported  to  a  Commission  of  the  French  Academy,  in  34  the  disease  had 
been  transmitted,  and  Garrod  states  that,  in  the  cases  which  he  has  ob- 
served, a  hereditary  predisposition  existed  in  50  per  cent.  The  diathesis, 
however,  is  by  no  means  invariably  inherited ;  in  a  certain  proportion  of 
cases  it  is  acquired ;  nor,  on  the  other  hand,  is  the  disease  always  trans- 
mitted to  offspring.  There  are  causes,  then,  which  may  produce  it  in  those 
in  whom  there  is  no  reason  to  suppose  a  congenital  predisposition,  and  in 
those  predisposed  by  inheritance  other  causes  may  be  required  for  its 
production. 

A  causative  influence  relates  to  age ;  it  occurs  very  rarely  under  puberty. 
Of  515  cases  analyzed  by  Scudamore,  with  reference  to  age,  in  only  5  did 
the  disease  occur  in  persons  under  eighteen ;  in  1 42  cases,  the  ages  at  the 
time  of  the  development  or  first  occurrence  of  the  disease  were  between  20 
and  30  years;  in  194  cases,  between  30  and  40  ;  in  118  cases,  between  40 
and  50  ;  in  38,  betwen  50  and  60;  and  in  only  10  cases,  between  60  and 
66  years.  The  liability  thus  diminishes  progressively  after  50,  and  the 
disease  is  as  rare,  if  not  more  so,  after  70  as  before  puberty.  In  the  cases 
in  which  it  commences  between  20  and  30,  it  is  generally  inherited.  In 
the  causative  influence  relating  to  age  is  a  point  of  contrast  to  rheumatism, 
the  latter  disease  aifecting  by  preference  young  subjects. 

A  very  marked  difference  exists  between  the  two  sexee  in  the  liability 
to  gout.  Of  80  cases  submitted  to  the  French  Academy,  78  were  men 
and  only  2  women.  Here  is  another  point  of  difference  from  rheumatism, 
the  latter  occurring  not  less  frequently  in  females  than  in  males. 

Dietetic  and  regimenal  habits  lead  to  the  acquirement  of  the  diathesis, 
and  co-operate  with  a  congenital  predisposition  in  producing  the  disease. 
To  the  habitual  use  of  wine  or  malt  liquors  the  disease  is,  in  many  cases, 
chiefly  attributable ;  on  the  other  hand,  the  use  of  distilled  spirits  seems 
to  exert  no  influence  in  the  production  of  the  disease.  Gout  prevails  in 
countries  in  which  wine  and  malt  liquors  are  largely  used,  whereas  in 
countries  in  which  the  use  of  spirits  predominates  the  disease  is  compara- 
tively rare.  It  is  comparatively  rare  in  Scotland,  Russia,  Poland,  Den- 
mark, and  in  this  country,  probably  in  a  great  measure  for  the  reason  just 
stated.  It  is  proverbially  prevalent  among  those  of  the  opuleut  class  of 
society  who  are  addicted  to  luxurious  habits.  But  doubtless  the  habitual 
indulgence  in  the  pleasures  of  the  table,  exclusive  of  the  use  of  fermented 
liquors,  contributes  largely  in  this  class  to  the  production  of  the  disease. 
Physical  indolence  in  this  class  also  enters  into  the  causation.  The  agency 
of  malt  liquors  alone  is  strikingly  shown  by  the  frequent  occurrence  of 
the  disease  among  a  class  of  laborers  in  London,  emploj^ed  to  raise  ballast 
from  the  bottom  of  the  Thames,  who  are  accustomed  to  drink  from  two 
to  three  gallons  of  porter  daily.  According  to  I3udd,  gout  is  quite  com- 
mon among  this  class.  The  lighter  wines  are  less  likely  to  produce  the 
disease  than  the  stronger  varieties,  viz.,  sherry,  madeira,  port,  and  the 
same  holds  true  of  malt  liquors.  There  is  no  reason  to  suppose  that  ci<  In- 
tends to  produce  it.  It  is  evident,  from  the  facts  just  stated,  that  the 
66 
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causative  agent  in  fermented  liquors  is  not  alcohol.  According  to  the  use 
of  wine  and  malt  liquors,  to  high  living  in  other  respects,  and  to  indul- 
gence in  luxurious  ease,  a  due  causative  influence,  the  disease  is  sometimes 
developed  irrespective  of  these  causes.  Examples  of  the  disease  are  occa- 
sionally met  with  among  laborers  accustomed  to  a  plain  diet,  and  neither 
wine  nor  beer  drinkers.  My  clinical  records  contain  notes  of  several  such 
cases. 

Various  causes  may  determine  the  occurrence  of  an  attack  of  gout,  that 
is,  they  may  act  as  exciting  causes.  Attacks  are  sometimes  attributable 
to  prolonged  intellectual  exertion,  anxiety  of  mind,  bodily  fatigue,  expo- 
sure to  cold,  acts  of  excessive  indulgence  in  eating  or  drinking,  etc.  But 
in  not  a  few  instances  the  disease  occurs  without  any  appreciable  exciting 
cause.  The  disease  is  rarer  in  tropical  than  in  temperate  climates. 
Attacks  are  more  likely  to  occur  in  the  spring  and  autumn  than  at  other 
seasons  of  the  year.  Garrod  adduces  facts  which  appear  to  show  that 
impregnation  of  the  system  with  lead  is  among  the  causative  agencies. 
Of  51  male  hospital  patients,  16  were  either  painters,  plumbers,  or  workers 
in  lead.  The  fact  that  in  cases  of  lead-poisoning  the  uric  acid  is  found  in 
excess  in  the  blood  has  already  been  stated. 

DIAGNOSIS. — The  difficulties  in  the  way  of  the  diagnosis  of  gout  relates 
to  its  discrimination  from  rheumatism  and  the  affection  called  rheumatic 
gout.  The  distinctive  features  of  the  latter  will  be  presented  in  treating 
of  that  affection,  and  the  differential  diagnosis  of  gout  and  rheumatism 
only  will  be  here  considered.  The  points  involved  in  this  differential 
diagnosis  embrace  facts  relating  to  anatomical  characters,  clinical  historj', 
pathological  character,  and  causation,  which  have  been  presented  under 
these  respective  heads.  In  proceeding  to  give  a  summary  of  the  distinc- 
tive features  of  gout,  as  contrasted  with  rheumatism,  it  will  be  conven- 
ient to  arrange  them  under  the  same  heads. 

Distinctive  Features  relating  to  Anatomical  Characters. — Under  this 
head,  reference  is  had  to  the  morbid  changes  within  and  around  the  af- 
fected joints.  A  distinctive  anatomical  change  is  the  deposit  of  a  morbid 
product  abounding  in  the  urate  of  soda,  the  gouty  or  tophaceous  matter, 
either  in  collections  of  a  semi-solid  consistence,  or  in  hard  concretions 
commonly  called  chalk-stones.  These  are  never  present  in  rheumatism, 
and  are  pathognomonic  of  gout.  The  deposit,  however,  in  a  situation 
and  in  sufficient  quantity  to  be  ascertained  during  life,  occurs  in  only  a 
certain  proportion  of  cases,  and  chiefly  in  chronic  gout. 

Distinctive  Features  relating  to  Clinical  History. — In  the  great  ma- 
jority of  cases,  the  primary  local  affection  is  seated  in  the  metatarso-pha- 
langeal  joint  of  one  of  the  great  toes.  The  larger  joints  are  affected  sub- 
sequently, if  at  all.  The  local  manifestations  tend  to  the  smaller  joints 
of  the  toes  and  hands.  In  acute  cases,  the  pain  is  more  intense  than  in 
acute  rheumatism,  and  the  tenderness  greater.  Pain  occurs  in  paroxysms 
or  in  marked  exacerbations.  (Edema,  pruritus,  desquamation  of  the 
cuticle,  and  enlargement  of  the  veins,  are  distinctive  of  gout.  Febrile 
movement  is  less  marked  than  in  acute  rheumatism,  and  is  apparently 
symptomatic,  whereas  in  rheumatism  the  fever  is  apparently  essential. 
Endocarditis  and  pericarditis  are  very  rarely,  if  ever,  developed  in  the 
course  of  the  disease.  The  deposit  of  small  collections  of  the  urate  of 
soda  on  the  helix  of  the  external  ear  is  of  frequent  occurrence  in  cases  of 
gout,  and  will  serve  to  establish  the  diagnosis.  They  should  always  be 
sought  for. 
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Distinctive  Features  relating  to  Pathological  Character. — The  uric  acid 
in  the  blood  is  morbidly  increased.  This  may  be  ascertained  by  obtain- 
ing serum  either  from  a  small  quantity  of  blood,  or  by  means  of  a  small 
blister,  and  resorting  to  what  Garrod  calls  the  "  uric  acid  thread  experi- 
ment." The  mode  of  performing  this  experiment,  as  described  by  Garrod, 
is  as  follows :  "  Take  from  one  to  two  fluidrachms  of  the  serum  of  the 
blood,  and  put  it  into  a  flattened  glass  dish  or  capsule  ;  to  this  add  ordi- 
nary strong  acetic  acid  in  the  proportion  of  six  minims  to  each  fluidrachm 
of  serum,  which  causes  the  evolution  of  a  few  bubbles  of  gas.  When  the 
fluids  are  well  mixed,  introduce  one  or  two  ultimate  fibres,  about  an  inch 
in  length,  from  a  piece  of  unwashed  linen  fabric,  which  should  be  de- 
pressed by  means  of  a  small  rod,  as  a  probe  or  point  of  a  pencil.  The  glass 
should  then  be  set  aside  in  a  cool  place,  until  the  serum  is  quite  set  and 
almost  dry.  Should  uric  acid  be  present  in  the  serum  above  a  small 
amount,  it  will  crystallize  and  during  its  crystallization  will  be  attracted 
to  the  thread,  and  assume  forms  not  unlike  those  presented  by  sugar-candy 
upon  a  string.  To  observe  this,  the  glass  containing  the  dried  serum 
should  be  placed  under  a  linear  magnifying  power  of  about  fifty  or  sixty, 
procured  with  an  inch  object-glass  and  low  eye-piece,  or  a  single  lans  of 
one-sixth  of  an  inch  focus  answers  perfectly.  To  insure  perfect  success, 
the  glasses  should  be  broad  and  flat ;  the  acetic  acid  should  be  neither 
very  strong  nor  too  weak ;  the  glass  should  not' be  disturbed  during  the 
drying  of  the  serum ;  the  temperature  should  be  that  of  an  ordinary 
sitting-room,  and  the  glass  should  be  protected  from  dust."1 

The  foregoing  account  is  quoted  for  the  convenience  of  reference  by  the 
practitioner  who  may  find  it  impracticable  to  subject  the  blood-serum  to 
chemical  quantitative  analysis.  For  a  diagnosis  the  thread  experiment, 
according  to  Garrod,  suffices.  Crystals  of  uric  acid  do  not  form  and  ail- 
here  to  the  thread  in  the  blood-serum  of  health.  The  uric  acid  of  the 
blood  is  not  morbidly  increased  in  rheumatism. 

Distinctive  Features  Relating  to  Causation. — Gout  occurs  very  rarely 
under  puberty,  and  chiefly  between  thirty  and  fifty  3'ears  of  age.  Rheu- 
matism affects  especially  young  subjects.  Gout  is  oftener  hereditary  than 
rheumatism.  It  rarely  affects  women.  The  use  of  fermented  liquors, 
and  habits  of  luxury  as  regards  diet  and  exercise,  exert  an  agency  in 
producing  gout,  not  exerted  to  the  same  extent  in  the  causation  of 
rheumatism.  The  poorer  classes  are  as  liable  to  rheumatism,  if  not  more 
so,  than  the  rich ;  the  reverse  is  true  of  gout. 

To  determine  the  existence  of  the  diathesis  prior  to  the  arthritic  mani- 
festations of  the  disease,  and  to  recognize  the  irregular  or  misplaced 
manifestations  of  gout,  are  objects  of  diagnosis  involving  not  a  little-diffi- 
culty and  doubt.  Certain  symptoms  should  excite  strong  suspicion 
of  the  constitutional  gouty  condition,  if  occurring  within  the  periods  of 
life  most  favorable  for  the  development  of  the  disease,  and  in  a  person  of 
a  gouty  family,  and  whose  habits  of  life  are  calculated  to  co-operate  with 
an  innate  predisposition.  The  symptoms  referred  to  are  those  which 
belong  to  dyspepsia,  with  a  scanty  secretion  of  urine  which  deposits  the 
urates,  and  the  liability  to  gravel  or  attacks  of  nephritic  colic.  If,  with 
these  symptoms,  an  examination  of  the  blood-serum  shows  a  morbid 
excess  of  uric  acid,  the  development  of  an  attack  of  gout  may  be  pre- 
dicted with  considerable  confidence.  The  diagnosis  of  disorders  of 
internal  organs,  imputed  to  gout,  or  to  use  a  term  which  has  been  applied 
to  these  cases,  of  "visceral  gout,"  must  rest  mainly  on  their  occurrence 

1  This  account  from  Garrod's  work  is  somewhat  condensed  by  the  author. 
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in  proximity  to  attacks  of  gout,  either  preceding,  accompanying,  or  fol- 
lowing the  sudden  cessation  of  well-marked  gouty  manifestations. 

PROGNOSIS. — The  immediate  danger  to  life  from  gout  is  slight.  If  it 
ever  per  se  prove  fatal,  it  is  by  its  irregular  or  so-called  misplaced  mani- 
festations ;  and  in  many,  if  not  most,  of  the  cases  in  which  death  is  imputed 
to  gouty  affections  of  vital  organs,  it  is  probable,  as  already  intimated, 
that  these  affections  do  not  strictly  belong  to  gout,  but  are  to  be  regarded 
as  coexisting  or  intercurrent  affections.  It  is,  however,  an  error  to  sup- 
pose that  gout  is  salutary  as  regards  the  duration  of  life.  Frequently 
recurring  attacks  of  transient  gout,  and  the  persistence  of  the  disease  in 
a  chronic  form,  impair  the  constitutional  powers,  diminish  the  ability  of 
the  system  to  resist  other  diseases,  and  thus  shorten  life.  It  is  a  serious 
disease  in  certain  chronic  cases  in  which  it  leads  to  deformity  and  rigidity 
of  the  affected  joints.  It  has  been  a  favorite  notion  that  the  liability  to 
gout  lessens  the  liability  to  other  diseases.  There  is  little  foundation  for 
this  notion,  and,  on  the  contrary,  there  is  ground  for  the  belief  that,  if 
gout  do  not  tend  to  produce  other  diseases,  it  favors  their  inroads  upon 
the  system. 

A  tendency  to  recurrence  is  a  law  of  the  disease.  It  is  extremely  rare 
that  a  single  attack  only  occurs.  If  life  be  not  cut  off  by  some  other  dis- 
ease, frequent  attacks  are  almost  invariably  experienced,  and  the  disease 
may  become  chronic.  The  diathesis  is  thus  rarely  if  ever  extinguished. 

TREATMENT. — Various  therapeutical  measures  heretofore  considered  as 
having  a  curative  influence  over  gout  are  now  rarely  employed.  Their 
disuse  has  resulted  from  the  clinical  study  of  their  effects  and  improved 
pathological  views.  Among  the  measures  referred  to  are  embraced  blood- 
letting, emetics,  mercurialization,  and  continued  or  often-repeated  purga- 
tion. It  disposes  of  these  measures  to  say  that  they  are  now  generally 
regarded  as  contra-indicated  in  both  the  transient  and  persistent  form  of 
gout.  Other  measures,  long  more  or  less  in  vogue,  are  still  prized  in  the 
treatment  of  this  disease.  In  the  latter  list  are  colchicum  and  alkaline 
remedies.  The  indications  for  treatment  during  attacks  of  transient  gout, 
during  the  intervals  between  these  attacks,  and  in  cases  of  persistent  or 
chronic  gout,  respectively  claim  separate  considerations. 

Treatment  during  attacks  of  Transient  Gout. — The  great  Sydenham, 
himself  for  more  than  thirty  years  a  sufferer  from  this  disease,  was  led  to 
conclude  that  an  attack  should  not  be  interfered  with.  Regarding  it  as 
an  effort  of  nature  to  get  rid  of  a  noxious  material,  he  believed  it  to  be 
undesirable  to  arrest  or  abridge  it.  The  propriety  of  non-interference  is 
advocated  by  Trousseau.  Few  physicians,  however,  would  feel  satisfied 
to  fold  their  hands  and  await  the  cessation  of  the  disease,  and  still  fewer 
patients  would  be  content  to  forego  measures  to  alleviate  their  sufferings. 
Nor  is  this  line  of  conduct  consistent  with  either  reason  or  experience. 
Transient  gout  is  a  self-limited  affection.  It  is  probably  rarely,  if  ever, 
arrested,  and  it  might  not  be  advisable  to  arrest  it  were  this  practicable. 
Perhaps  its  duration  is  not  often  abridged  by  therapeutical  interference ; 
but  its  severity  may  be  lessened,  and  the  suffering  connected  with  it  may 
be  materially  mitigated  by  measures  which,  if  judiciously  employed,  will 
not  do  harm.  This  is  a  very  mild  expression  of  the  resources  of  medicine 
in  cases  of  transient  gout. 

Colchicum  is  an  ancient  remedy  for  gout,  assuming  the  hermodactylus 
of  the  Grecian  and  Arabian  physicians  to  have  been  this  drug.  It  has 
been  not  less  prized  by  the  majority  of  physicians  in  modern  times.  Its 
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special  power  of  controlling  the  inflammatory  phenomena  of  the  disease 
is  undoubted.  The  objection  of  some  to  its  use  on  the  score  of  its  render- 
ing the  system  more  prone  to  a  recurrence  of  the  disease  rests  on  insuffi- 
cient ground,  provided  the  remedy  be  judiciously  employed.  Our  knowl- 
edge of  the  value  of  this  remedy  is  derived  wholly  from  experience.  Its 
special  mode  of  operation  cannot  be  explained.  A  rational  object  of 
treatment,  deduced  from  the  pathological  character  of  gout,  so  far  as  at 
present  known,  is  the  elimination  of  uric  acid ;  but  the  researches  of 
Garrod  go  to  show  that  this  remedy  does  not  increase  the  amount  of  uric 
acid  excreted  by  the  kidneys,  nor  does  it  in  all  cases  increase  the  quantity 
of  urine.  It  may  be  here  added  that  other  rational  objects  of  treatment 
are,  prevention  of  an  undue  formation  of  uric  acid  or  its  undue  accumu- 
lation in  the  blood,  and  neutralization  of  this  acid,  or  keeping  it  in  a  state 
of  solution  in  the  blood  until  it  is  eliminated  through  some  of  the  natural 
emunctories. 

In  an  acute  attack  of  gout,  colchicum  may  be  given  at  first  in  a  tolerably 
full  dose,  that  is,  from  half  a  drachm  to  a  drachm  of  the  wine,  or  an 
equivalent  dose  of  the  tincture  or  acetic  extract.  It  should  afterward  be 
continued  in  small  doses.  It  is  not  judicious  ever  to  carry  its  use  to  the 
extent  of  producing  vomiting  pr  purging.  Carried  to  this  extent,  it  is 
objectionable  on  account  of  its  depressing  influence,  although  relief  of 
the  gouty  inflammation  be  procured.  Its  special  influence  is  independent 
of  its  operation  as  an  emetic  or  a  cathartic.  An  emetic  of  any  kind  is 
not  indicated,  except  the  attack  occur  shortly  after  a  full  meal  and  there 
be  reason  to  suppose  that  the  stomach  is  overloaded  with  undigested  food. 
If  constipation  exist,  a  free  evacuation  by  means  of  a  saline  purgative  is 
desirable.  A  saline  purgative  is  also  appropriate  as  a  depletory  measure 
if  the  patient  be  robust  or  of  a  full  habit,  and  the  febrile  movement  be 
high.  The  object  of  purgation  should  be  effected  by  salines  rather  than 
by  the  colchicum. 

Alkaline  remedies  are  rationally  indicated  with  a  view  of  promoting 
the  solubility  of  uric  acid.  For  this  end  the  salts  of  potassa  are  to  be 
preferred  to  those  of  soda,  the  urate  of  potassa  being  more  soluble  than 
the  urate  of  soda.  Moreover,  the  salts  of  potassa  have  a  diuretic  action, 
and  thus  contribute  to  another  rational  object  of  treatment,  viz.,  the 
elimination  of  uric  acid  by  the  kidneys.  The  bicarbonate  of  potassa  may 
be  selected,  and  the  acetate  and  tartrate  are  appropriate.  The  alkaline 
remedy  may  be  given  in  conjunction  with  the  colchicum.  The  phosphate 
of  ammonia  was  introduced  as  a  remedy  in  gout  some  j-ears  since  by  Dr. 
Buckler,  of  Baltimore,  its  efficacy  being  supposed  to  consist  in  its  form- 
ing a  soluble  salt  readily  eliminated,  by  the  combination  of  uric  acid  and 
ammonia,  the  phosphoric  acid  combining  with  the  soda  and  forming 
another  soluble  salt.  Ten  grains  may  be  given  three  or  four  times  daily. 
This  remedy,  however,  is  better  suited  to  the  chronic  form  of  the  disease, 
or  to  the  intervals  between  attacks  of  transient  gout.  This  remark  will 
also  apply  to  the  benzoic  acid,  a  remedy  introduced  by  Ure,  and  supposed 
to  be  useful  by  converting  the  uric  into  hippuric  acid. 

The  carbonate  of  lithia,  introduced  as  a  remedy  in  cases  of  gout  and 
gravel  by  Garrod,  lias  proved  to  be  of  much  value.1  The  urate  of  lithia 
is  highly  soluble,  and  the  remedy,  in  small  doses,  acts  efficiently  as  a 
diuretic.  It  is  a  remedy  which  produces  no  unpleasant  consequences, 
although  continued  for  a  long  time.  It  may  be  given  in  five-grain  doses 

1  This  remedy  wns  snatrested  as  a  remedy  for  gout,  on  theoretical  grounds,  by 
Dr.  Buckler,  in  1853.  Op  cit. 
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three  times  daily.  An  efficient  and  agreeable  mode  of  administration  is 
to  give  it  largely  diluted  in  carbonated  water.  The  citrate  of  lithia  has 
the  advantage  of  greater  solubility  in  water  than  the  carbonate.  This, 
as  well  as  other  of  the  remedies  given  to  favor  the  solubility  of  uric  acid 
in  the  blood  and  promote  its  elimination,  is  to  be  considered  as  an  adjunct 
to  colchicuin.  My  colleague,  Prof.  W.  H.  Van  Buren,  has  employed  the 
iodide  of  lithium  as  a  local  application  to  the  affected  joints  with  apparent 
advantage. 

During  the  paroxysms  of  pain,  opiates  may  be  given  moderately,  if  well 
borne.  If  they  occasion  unpleasant  effects,  the  succedanea  of  opium  must 
be  relied  upon,  viz.,  hyoscyamus,  belladonna,  and  aconite.  From  its'action 
upon  the  skin  the  Dover's  powder  is  an  eligible  form  of  opiate.  The  in- 
conveniences of  opium  given  by  the  mouth  may  sometimes  be  avoided  by 
the  hypodermic  method  of  administration. 

As  regards  local  treatment,  the  affected  joints  may  be  covered  with 
cotton,  over  which  oiled  silk  should  be  applied.  In  addition,  relief  is 
sometimes  afforded  by  anodyne  applications  containing  opium,  belladonna, 
or  aconite,  singly  or  combined.  Chloroform  as  a  local  application  has 
been  recommended.  Trousseau  recommends  highly  tobacco  fumigations, 
not  during  the  paroxysms,  but  in  the  intermission,  with  a  view  to  dimin- 
ish the  suffering  when  the  pain  returns. 

The  diet  for  one  or  two  days  should  be  considerably  restricted,  animal 
food  being  excluded.  Should  the  attack  continue,  however,  it  is  import- 
ant in  this,  as  in  other  diseases,  to  provide  against  the  evils  of  innutrition. 
A  nutritious  but  unstimulating  diet  should  be  directed,  embracing  milk, 
farinaceous  articles,  eggs,  fowl,  and  fish. 

The  treatment  after  the  attack,  is  to  be  considered  under  the  head  of 
the  treatment  in  the  intervals  between  the  attacks. 

Treatment  in  the  intervals  between  attacks  of  Transient  Gout. — The 
ends  of  treatment  between  the  attacks  are,  the  prevention  of  the  recurrence 
of  the  disease,  the  prolongation  of  the  intervals,  and  diminution  of  the 
severity  of  attacks.  The  immediate  rational  objects  are,  prevention  of 
the  undue  production  of  uric  acid,  its  elimination  by  the  natural  emunc- 
tories,  and  the  promotion  of  its  solubility  in  the  blood.  With  reference 
to  the  two  latter  objects,  it  is  to  be  borne  in  mind  that  the  uric  acid  is 
probably  accumulating  in  the  blood  for  some  time  before  gouty  mani- 
festations occur,  and  that  probably  the  deposit  of  the  urates  within  and 
around  joints  precedes,  for  a  greater  or  less  period,  the  inflammatory  phe- 
nomena which  belong  to  an  attack  or  fit  of  the  gout. 

Removal  of  the  known  causes  of  gout  is  an  essential  part  of  the  treat- 
ment. Wine  and  malt  liquors,  especially  the  stronger  kinds,  are  to  be 
interdicted.  If  the  use  of  alcoholics  be  desirable  or  allowable,  spirits 
should  be  substituted.  Gin  is  to  be  preferred  from  its  diuretic  tendency. 
The  diet  should  be  plain,  wholesome,  and  restricted  to  an  amount  required 
for  nutrition.  A  certain  amount  of  bodily  exercise  is  an  important  part 
of  the  hygienic  management.  Travelling,  a  long  sea-voyage,  and  a  sojourn 
in  a  tropical  climate,  are  in  some  cases  advisable.  All  exciting  causes 
are.  as  far  as  practicable,  to  be  avoided. 

If  dyspeptic  or  other  symptoms  render  it  probable  that  an  attack  is 
impending,  remedies  with  a  view  to  prophylaxis  are  indicated.  Alkalies 
should  be  given  in  small  doses,  largely  diluted.  They  should  be  continued 
for  a  short  time,  then  intermitted,  and  afterward  resumed  if  the  indica- 
tions continue  or  return.  The  salts  of  potassa  are  to  be  preferred  to  those 
of  soda.  The  carbonate  of  lithia  may  also  be  given.  If  the  near  approach 
of  an  attack  be  strongly  suspected,  colchicum  in  small  doses  may  be  re- 
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sorted  to.  There  is  reason  to  believe  that  this  remedy  sometimes  wards 
off  an  impending  attack. 

These  remarks  have  reference  exclusively  to  the  treatment  directed 
especially  to  gout.  Disorders  of  any  kind,  not  of  a  gouty  character,  of 
course  claim  appropriate  treatment. 

Treatment  of  Persistent  or  Chronic  Gout. — The  removal  of  causes 
•which  produce  or  promote  the  gouty  diathesis,  and  of  exciting  causes, 
ranks  first  in  importance.  This  is  a  sine  qua  non  in  the  treatment.  In 
addition,  in  obstinate  cases,  when  circumstances  permit,  travelling,  a  sea- 
voyage,  and  residence  in  a  tropical  climate,  may  be  recommended  as  likely 
to  effect  a  salutary  constitutional  change.  Hygienic  is  doubtless  rastly 
more  important  than  medicinal  treatment,  but  remedies  are  undoubtedly 
of  much  utility. 

Alkalies,  the  carbonate  of  lithia,  and  other  diuretics  are  indicated  pre- 
cisely as  in  the  intervals  between  attacks  of  transient  gout,  when  the  symp- 
toms denote  an  impending  attack.  It  is  important  to  bear  in  mind  the 
injunction  to  give  alkaline  remedies  in  small  doses,  largely  diluted,  and  to 
intermit  their  use  after  they  have  been  continued  for  a  short  time.  This 
injunction  is  also  applicable  to  the  carbonate  of  lithia  and  other  diuretic 
remedies.  Exacerbations  of  the  disease,  which  are  liable  to  occur  from 
time  to  time,  may  be  treated  with  colchicum  in  small  doses,  its  effects  upon 
the  alimentary  canal  and  circulation  being  carefully  watched.  Other 
remedies,  of  the  value  of  which,  in  certain  cases,  there  is  abundance  of 
testimony,  are  the  iodide  of  potassium,  guaiacum,  and  the  phosphate  of 
ammonia.  Perhaps  the  benzoic  acid  is  to  be  added. 

The  diet  should  never  be  inadequate  to  nutrition,  either  as  regards  quan- 
tity, kind,  or  variety.  A  plain  substantial  diet  is  indicated.  The  body 
should  be  well  nourished,  but,  of  course,  highly  seasoned  dishes  and  indi- 
gestible articles  are  to  be  interdicted.  Ripe  fruits  are  not  only  generally 
allowable  but  useful. 

To  relieve  stiffness  and  soreness  of  the  joints,  methodic  friction  or  sham- 
pooing is  highly  useful,  being  careful  that  undue  violence  be  not  used. 
Small  blisters,  from  time  to  time,  are  recommended.  Collections  of  soft 
gouty  matter  or  "  gouty  abscesses,"  as  they  have  been  called,  if  near  the 
surface,  may  be  punctured,  and  the  creamy  matter  gently  pressed  out. 
Occasionally  ulceration  follows,  which  is  troublesome,  but  leading  to  no 
evil  results.  Deformities,  nodosities,  and  anchylosis  due  to  chalk-stones 
and  structural  changes  are  effects  of  the  disease  which  do  not  admit  of 
removal. 

The  different  mineral  waters  have  been  much  resorted  to  in  the  treat- 
ment of  gout,  particularly  the  Vichy  water.  Of  the  utility  of  the  latter 
and  of  other  springs,  there  is  much  difference  of  opinion  among  those  who 
have  given  more  or  less  attention  to  an  investigation  of  their  effects.  The 
Vichy  water  is  alkaline,  its  alkalinity  being  due  to  the  bicarbonate  of  soda. 
The  imported  and  the  artificial  water  are  used  to  a  considerable  extent  in 
this  country.  But  springs  which  owe  whatever  therapeutical  value  they 
possess  to  other  saline  ingredients,  such  as  the  sulphate  of  soda  or  mag- 
nesia, the  chloride  of  sodium  or  calcium,  the  chalybeate,  and  the  sulphur 
springs,  ;ire  severally  advocated  as  useful  in  cases  of  gout.  It  is  ditlicult 
to  eliminate  the  beneficial  influence  of  hygienic  circumstances  connected 
with  a  residence  at  watering-places,  and  thus  arrive  at  a  fair  judgment 
of  the  therapeutic  value  of  the  water.  For  the  discussion  of  this  mutter 
the  reader  is  referred  to  other  works.  I  shall  content  myself  with  sulv 
joining  the  rules  which  according  to  Garrod,  should  guide  the  practi- 
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tioner  in  advising  or  in  prescribing  the  exhibition  of  mineral  water  in 
gouty  cases  : — 

"  They  should  be  altogether  prohibited  when  there  is  considerable  struc- 
tural disease  in  any  important  organs,  especially  in  the  heart  or  kidneys ; 
and  even  when  the  organic  mischief  is  slight,  the  greatest  caution  is  neces- 
sary in  their  use.  They  should  be  avoided  when  an  acute  attack  is  either 
present  or  threatening. 

"  The  waters  should  be  selected  according  to  the  nature  of  the  case. 
When  the  patient  is  robust  and  of  a  full  habit,  the  alkaline  saline  springs  ; 
when  torpidity  of  the  bowels  predominates,  the  purgative  waters  ;  when 
there  is  want  of  vascular  action,  the  saline  waters  ;  when  the  skin  is  inac- 
tive, the  sulphur  springs  ;  lastly,  when  debility  prevails,  then  the  more 
simple  thermal  waters  should  be  chosen.  In  all  cases  the  use  of  the 
waters  should  be  cautiously  commenced  with,  and  care  taken  not  to  op- 
press the  stomach  by  giving  too  much  liquid,  nor  to  induce  debility  or 
any  other  injurious  effects  by  allowing  a  too  long  sojourn  in  the  bath."  * 

The  treatment  of  irregular  and  misplaced  gout  involves  indications  de- 
rived from  the  character  and  seat  of  the  disorders,  in  other  words,  from 
the  symptoms  in  individual  cases.  If  gout  have  retroceded,  local  mea- 
sures to  solicit  its  return  are  indicated.  For  this  end,  warm  and  stimu- 
lating applications  are  to  be  made  to  the  part  or  parts  in  which  the  regular 
manifestations  were  seated. 

Rheumatoid  Arthritis  — (Rheumatic  Gout). 

The  term  rheumatic  gout  is  much  used  by  practitioners,  but  not  uniformly 
in  the  same  sense.  It  is  not  infrequently  used  to  denote  what  the  term 
itself  might  seem  to  imply,  a  combination  of  the  two  diseases,  rheumatism 
and  gout;  this  is  an  incorrect  use  of  the  term.  Rheumatism  and  gout 
rarely,  if  ever,  occur  conjointly.  Properly  used,  the  term  relates  to  an 
affection  which  is  neither  rheumatism  nor  gout,  although  presenting  cer- 
tain of  the  characters  of  either  or  both  of  these  diseases.  The  term  is 
also,  for  convenience,  applied  to  cases  of  either  rheumatism  or  gout,  in 
which  the  differential  diagnosis  is  not  distinctly  made  ;  this,  of  course,  is 
an  incorrect  use  of  the  term.  The  affection  to  which  the  name  rheumatic 
gout  is  correctly  applied  has  been  otherwise  designated  by  different 
writers.  It  was  described  by  Haygarth  under  the  name  nodosity  of  the 
joints  ;  Adams,  of  Dublin,  terms  it  chronic  rheumatic  arthritis.  When 
seated  in  the  hip,  and  occurring  in  the  aged,  it  has  been  called  morbus 
coxae  senilis.  Garrod  proposes  to  call  it  rheumatoid  arthritis,  and  this 
seems  to  me  an  appropriate  name. 

This  affection  is  either  acute  or  chronic ;  generally  it  is  presented  as  a 
chronic  affection,  and  is  subacute  from  the  first.  The  anatomical  charac- 
ters which  distinguish  it  from  rheumatism  and  gout  are  as  follows :  A 
larger  accumulation  within  the  affected  joints  of  synovia!  liquid,  which  in 
the  course  of  the  disease  is  absorbed ;  absorption  of  the  inter-articular 
cartilages,  eburnation  of  the  ends  of  the  bones  denuded  of  cartilage,  and 
enlargement  of  the  ends  of  the  bones  by  the  deposit  of  bony  matter  ;  the 
formation  of  cartilaginous  bodies,  which  either  remain  attached  to  the 
synovial  membrane  or  are  found  loose  in  the  cavity  of  the  joint.  With 
these  changes  is  associated  more  or  less  thickening  of  the  synovial  mem- 
brane and  ligaments.  The  ligaments  are  not  infrequently  elongated  by 

1  For  a  discussion  of  mineral  waters  in  general,  in  gout,  and  the  relative  value 
of  different  European  springs,  vide  Garrod' s  work. 
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prolonged  distension  from  the  synovial  liquid,  and  complete  or  incomplete 
dislocations  are  apt  to  follow.  The  so-called  chalky  deposit  of  gout  is 
wanting ;  but  rheumatic  gout  may  occur  in  persons  who  have  this  deposit 
as  an  effect  of  attacks  of  gout  which  have  previously  occurred.  A  pecu- 
li:ir  distortion  of  the  fingers  is  characteristic  of  the  affection  under  con- 
sideration, viz.,  an  inclination  to  the  ulnar  or  outer  side  of  the  hand.  This 
peculiar  distortion  is  in  some  cases  marked,  existing  equally  in  both  hands. 

In  its  acute  form,  especially  when  the  larger  joints  are  affected,  the 
affection  bears  a  certain  resemblance  to  acute  articular  rheumatism.  It 
differs  from  the  latter  disease  in  the  febrile  movement  being  less  marked, 
the  absence  of  perspirations,  and  the  greater  enlargement  of  the  joints  from 
synovial  liquid.  The  arthritic  affection  is  less  migratory  and  more  per- 
sisting. There  is  no  liabilHy  to  pericardial  or  endocardial  inflammation. 

In  its  chronic  form  the  febrile  movement  is  slight.  There  is  little  con- 
stitutional disturbance  connected  with  the  affection.  The  affected  joints 
are  painful,  especially  on  motion.  There  is  little  or  no  redness.  The 
enlargement  from  synovial  liquid  is  at  first  and  for  some  time  great; 
afterward  follow  appearances  and  local  symptoms  corresponding  to  the 
anatomical  changes  which  have  been  stated.  When  these  changes  have 
taken  place,  the  use  of  the  affected  joints  is  more  or  less,  impaired  or  lost, 
and  if  numerous  joints  are  affected  the  patient  is  permanently  crippled. 
These  cases  are  frequently  included  under  the  name  chronic  rheumatism. 

As  already  stated  the  affection  is  pathologically  distinct  from  both 
rheumatism  and  gout.  From  rheumatism  it  differs  in  presenting  more 
of  the  symptoms  and  history  of  a  local  arthritic  affection,  and  it  differs 
from  gout  in  the  absence  of  uricacmia.  It  is  doubtless  a  constitutional 
affection,  but  of  its  pathological  character,  aside  from  the  local  changes, 
we  have  no  positive  knowledge. 

It  occurs  in  persons  of  all  ages,  oftener  in  females  than  in  males,  and 
in  all  classes  of  society.  Feeble  persons  are  most  likely  to  be  attacked 
by  it,  but  it  is  sometimes  observed  in  those  who  had  previously  enjoyed 
health  and  vigor.  According  to  Fuller,  "  it  is  remarkably  prone  to  affect 
the  children  of  consumptive  parents ;  it  attacks  the  offspring  of  gouty  or 
rheumatic  persons  whose  health  is  impaired,  and  whose  nervous  energy 
is  exhausted  by  the  labor  and  anxieties  of  business ;  it  fixes  upon  the 
girl  just  arriving  at  puberty,  in  whom  the  uterine  functions  are  ill  per- 
formed ;  it  invades  the  stiffening  articulations  of  the  woman  who  has  ar- 
rived at  that  time  of  life  which  is  marked  by  the  cessation  of  the  monthly 
periods ;  it  shows  itself  during  the  state  of  debility  which  follows  a  mis- 
carriage or  a  difficult  and  protracted  labor,  more  especially  when  accom- 
panied by  flooding;  it  is  a  frequent  attendant  upon  renal  disease,  upon 
the  cachexia  produced  by  the  syphilis,  gonorrhrea,  or  neglected  mercurial 
action,  and  it  is  a  common  sequel  of  over-long  suckling,  of  excessive 
vener}',  of  severe  and  long-continued  mental  exercise,  and  of  mental  dis- 
tress and  bodily  exhaustion."  It  is  difficult  to  say  what  amount  of  causa- 
tive influence  belongs  respectively  to  the  several  circumstances  just  named, 
but  the  development  of  the  affection  when  the  general  health  is  suffering 
from  some  depressing  or  debilitating  cause  or  causes  is  a  point  having 
an  important  practical  bearing. 

The  affection  is  to  be  discriminated  from  rheumatism  and  gout.  From 
chronic  rheumatism  the  discrimination  is  not  always  easy.  The  diagnos- 
tic features  are  especially  those  relating  to  the  inter-articular  ch:>n-vs 
which  have  been  stated,  viz.,  the  abundant  effusion  followed  by  nodosities, 
crepitus  on  motion  from  attrition  of  the  bony  surfaces  denaded  of  carti- 
lage, dislocations,  loose  or  attached  cartilaginous  growth,  and  the  peculiar 
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distortion  of  the  hands.  From  acute  rhematism  it  is  discriminated  by  the 
absence  of  an  essential  rheumatic  fever,  of  abundant  perspirations,  of  car- 
diac complications  ;  by  the  fixedness  of  the  arthritic  affection  in  the  joints 
primarily  attacked,  and  the  tendency  to  become  chronic.  It  is  distin- 
guished from  gout  by  the  larger  joints  being  primarily  affected  in  a  cer- 
tain proportion  of  cases  ;  by  the  smaller  joints  of  the  hands  being  affected 
without  a  previous  affection  of  the  toes  ;  by  the  absence  of  the  paroxysms 
or  exacerbations  which  are  characteristic  of  gouty  attacks,  by  the  absence 
of  the  chalk-like  deposit  and  of  an  excess  of  uric  acid  in  the  blood,  and 
by  young  subjects  and  women  being  affected  as  often,  or  oftener,  than 
males  and  middle-aged  persons. 

Although  not  involving  immediate  danger  to  life,  rheumatoid  arthritis 
is  a  very  serious  affection  from  its  tendency  to  continuance  and  the  injury 
of  the  affected  joints  which  it  occasions.  In  joints  affected  for  a  consid- 
erable period,  permanent,  incurable  injury  is  almost  sure  to  follow.  Con- 
fined to  the  finger  joints,  the  hands  are  sometimes  rendered  nearly  useless. 
Affecting  numerous  joints,  patients  are  crippled  or  bedridden  as  in  hope- 
less cases  of  chronic  rheumatism  and  gout. 

The  first  and  great  object  of  treatment  is  the  improvement  of  the  gen- 
eral health.  Tonic  remedies,  long  continued  and  varied  from  time  to 
time,  in  conjunction  with  a  nutritious  diet  and  other  hygienic  measures 
calculated  to  invigorate  the  system,  are  to  be  employed  for  this  object. 
Remedies  which  appear  to  exert  a  special  influence  in  cases  of  rheuma- 
tism and  gout,  viz.,  alkalies  and  colchicum,  are  not  indicated  in  this 
affection.  All  depressing  remedies  are  contra-indicated.  Iodine  in  the 
form  of  either  the  iodide  of  iron  or  the  iodide  of  potassium,  guaiacum,  and 
arsenic  appear  to  be  highly  useful  in  certain  cases.  Cod-liver  oil  may  be 
tried,  in  conjunction  with  tonics,  if  there  be  a  tendency  to  waste.  Chaly- 
beates  are  especially  indicative  if  the  patient  be  anaemic.  The  alkaline 
mineral  waters,  and  those  which  act  powerfully  upon  the  bowels  or  kid- 
neys, are  hurtful.  On  the  other  hand,  chalybeate  and  tonic  waters  may 
prove  beneficial. 

Local  measures  of  treatment  are  important.  Leeching  or  cupping 
and  severe  counter-irritation  are  certainly  not  indicated  in  the  great 
majority  of  cases.  Small  blisters  and  the  application  of  iodine  will  be 
likely  to  be  useful  if  there  be  much  effusion  within  the  joints.  Rest  is 
indicated  while  much  effusion  exists  or  when  the  symptoms  denote  inflam- 
mation ;  afterward,  passive  motion,  friction,  and  shampooing  constitute, 
perhaps,  the  most  important  part  of  the  treatment. 


CHAPTER  XII. 

Scorbutus,  or  Scurvy—  Anatomical  Characters—  Clinical  History—  Pathological  Character- 
Causation  —  Diagnosis  —  Prognosis  —  Prevention  —  Treatment.  Purpura  Hemorrhagica. 
Haematophilia. 


concluding  chapter  will  be  devoted  to  three  affections  which,  as 
_  regards  symptomatic  events,  are  closely  allied  to  each  other,  viz., 
scorbutus,  or  scurvy,  purpura  hemorrhagica,  and  hsematophilia.  The 
first  of  these  affections  is  of  interest  and  importance  especially  in  view 
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of  the  fact  that  our  knowledge  of  its  pathology  and  causation,  although 
by  no  means  complete,  is  sufficient  to  serve  as  a  basis  of  effective  treat- 
ment, and  has  rendered  it  preventable. 

Scorbntus,  or  Scurvy. 

This  disease  appears  to  have  been  known  to  the  ancients,  but  it  began 
to  prevail  frequently  and  extensively  when,  with  improvements  in  navi- 
gation, long  voyages  were  undertaken,  and  hence  it  was  known  as  sea 
scurvy.  During  the  last  five  or  six  centuries,  it  has  been  pre-eminently 
the  disease  destructive  to  life  in  armies,  navies,  and  exploring  or  emigrat- 
ing expeditions  by  land  and  water.  Notwithstanding  it  has  been  ren- 
dered preventable  by  our  knowledge  of  its  pathology  and  causation,  it 
has  prevailed  largely  and  proved  greatly  destructive  to  life  within  the 
present  century.  Hammond  states  that  at  Council  Bluffs,  in  1820,  nearly 
the  entire  garrison  was  attacked,  and  many  died ;  and  the  efficiency  of 
the  United  States  forces  in  the  Florida  and  the  Mexican  war  was  very 
materially  lessened  by  its  occurrence.1  It  prevailed  enormously  in  the 
English  and  French  armies  in  the  Crimean  campaign.  ]t  contributed 
not  inconsiderably  to  the  mortality  of  our  armies  in  the  late  civil  war. 
The  inconsistency  between  these  facts  and  the  existing  state  of  knowledge 
is  in  part  to  be  explained  by  the  inability  always  to  secure  the  means  of  pre- 
vention in  military  operations;  but  it  is  in  a  greater  measure  to  be  ac- 
counted for  by  a  censurable  ignorance  or  neglect  of  these  means. 

ANATOMICAL  CHARACTERS. — The  primary  and  essential  lesions  are 
seated  in  the  blood.  The  following  are  the  changes  which  have  been 
ascertained:  Diminution  of  the  solid  constituents  or  a  relative  increase  of 
water,  involving,  of  course,  diminished  density  of  the  blood  ;  the  proportion 
of  red  corpuscles  notably  diminished  ;  the  fibrine  augmented,  but  with 
more  difficulty  isolated  from  the  red  corpuscles  than  in  health  ;  the  albu- 
men diminished,  and  requiring  for  its  coagulation  a  greater  amount  of 
heat  than  in  health ;  the  inorganic  constituents  diminished,  chiefly  from 
the  reduction  in  quantity  of  potassa,  lime,  and  iron.  These  changes  have 
been  ascertained  by  the  researches  of  Hammond,  Becquerel,  Rodier,  and 
others.  Most,  if  not  all,  of  them  occur  in  other  pathological  connections, 
and  are  not,  therefore,  peculiar  to  scurvy.  Doubtless  there  exist  other 
changes  not  yet  ascertained. 

Extravasations  of  blood  are  found  in  the  areolar  tissue  beneath  the 
skin,  where  they  are  apparent  before  death,  and  also  in  other  situations, 
viz.,  between  the  fibres  of  the  muscles,  on  the  periosteum,  into  the  lungs 
and  other  organs,  beneath  the  serous  membranes,  and  sometimes  within 
serous  cavities.  The  extravasations  are  evidently  secondary  to,  and  de- 
pendent upon,  the  morbid  blood-changes.  The  mode,  however,  in  which 
the  latter  give  rise  to  the  former  is  not  clearly  understood.  Either  the 
blood  is  so  altered  that  it  escapes  from  the  vessels  ;  or,  the  nutrition  of 
the  walls  of  the  vessels  is  impaired  so  that  they  do  not  offer  adequate 
resistance  to  the  pressure  of  the  blood ;  or,  again,  paralysis  affecting  the 
vaso-motor  nerves  may  be  a  pathological  element.  It  is  not  impossible 
that  each  of  these  conditions  enters  into  the  mechanism.  The  spleen  is 
enlarged  and  softened. 

1  Report  on  Scurvy,  United  States  Sanitary  Commission,  by  William  A.  Ham- 
mond,  M.D.,  1862. 
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CLINICAL  HISTORY. — The  symptomatic  events  which  are  characteristic 
of  the  disease  are  preceded  by  general  weakness  and  lassitude.  Patients 
are  listless,  apathetic,  and  indisposed  to  either  mental  or  physical  exertion. 
The  appetite  fails,  and  pallor  of  the  surface  is  marked.  These  symptoms 
progressively  increase.  The  more  characteristic  events  are  swelling  and 
sponginess  of  the  gums,  which  bleed  either  spontaneously  or  on  slight 
pressure,  hemorrhage  from  the  mucous  surface  in  other  situations,  and 
extravasation  of  blood  within  and  beneath  the  skin.  The  fungous  appear- 
ance of  the  gums  is  chiefly  marked  around  the  teeth ;  it  is  less  marked  in 
situations  where  the  teeth  are  wanting.  The  teeth  are  apt  to  become 
loose  and  sometimes  either  fall  out  or  may  be  easily  removed.  The  sur- 
face of  the  lips  is  notably  pale,  presenting  a  striking  contrast  to  the  red- 
ness of  the  gums.  Hemorrhages  are  frequent  from  the  different  outlets, 
viz.,  nostrils,  mouth,  bronchial  tubes,  vagina,  and  intestinal  canal.  The 
ecchymoses  apparent  on  the  cutaneous  surface  are  either  in  the  form  of 
patechise,  vibices,  or  patches  of  variable  size;  generally  these  several 
forms  are  conjoined.  They  are  either  limited  to,  or  most  abundant  on, 
the  trunk  and  lower  extremities.  The  ecchymoses  undergo  the  same  suc- 
cessive alterations  in  color  as  when  due  to  contusion.  A  slight  bruise 
suffices  to  produce  them  in  any  part  of  the  surface  of  the  body.  Fetor  of 
the  breath  is  usually  a  marked  symptom. 

The  skin  is  dry  and  rough,  compared  by  Larrey  to  that  of  a  plucked 
fowl.  The  ankles  are  often  oedematous,  and  some  oedema  of  the  face  is 
not  infrequent.  The  patient  complains  of  pain  in  the  loins  and  in  the 
extremities,  more  especially  the  lower  limbs.  The  muscles  of  the  lower 
limbs  are  swollen  and  hard.  Palpitation  and  dyspnoea  are  excited  by 
slight  exertion.  Pain  referred  to  the  chest  is  not  uncommon.  The  bowels 
are  in  some  cases  constipated,  and  in  other  cases  loose,  or  the  latter  may 
succeed  the  former  in  the  progress  of  the  disease  in  the  same  case.  The 
urine  is  high-colored  and  speedily  becomes  fetid.  There  is  absence  of 
febrile  movement.  The  pulse  is  sometimes  slower  than  in  health,  but  it 
may  become  rapid  on  any  exertion.  It  is  always  soft  and  compressible. 
The  temperature  of  the  body  is  somewhat  lowered.  The  spirits  are  de- 
pressed. The  patient  frequently  longs  for  fresh  vegetables  and  fruit. 

These  symptoms  are  more  or  less  marked.  In  extreme  cases,  or  in  an 
advanced  stage  of  the  disease,  the  prostration  is  great.  Slight  exertion 
occasions  syncope.  The  patient  may  fall  into  a  state  of  collapse.  This  is 
apt  to  follow  abundant  hemorrhage.  Old  ulcers  and  cicatrices  sometimes 
reopen,  and  bones  which  had  been  fractured  and  united  may  become  sepa- 
rated. Ulcerations  are  liable  to  occur  within  the  mouth  and  over  the 
ecchymoses  on  the  skin.  Weakness  of  vision,  day  blindness,  and  night 
blindness  are  not  uncommon.  Inability  to  sleep  is  common,  but  generally 
the  mental  faculties,  although  weakened,  remain  intact.  In  cases  which 
are  comparatively  mild,  general  debility,  mental  depression,  pain  in  the 
back  and  lower  limbs,  together  with  the  other  symptoms,  are  more  or  less 
marked,  but  not  excessive ;  and  associated  with  these  symptoms  are 
spongy  swelling  of  the  gums  and  ecchymoses  beneath  the  skin. 

Scorbutus  may  exist  as  the  sole  affection,  but  it  is  frequently  combined 
with  other  diseases.  It  is  apt  to  be  combined  with  dysentery,  and  the 
latter  affection  is  then  called  scorbutic  dysentery.  It  may  coexist  with 
typhus  and  tj'phoid  fever.  It  may  be  accidentally  associated  with  a  va- 
riety of  diseases  which  are  liable  to  mask  the  scorbutic  affection.  The 
recognition  of  its  coexistence  with  other  diseases  is  of  vast  importance 
with  reference  to  appropriate  treatment. 
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PATHOLOGICAL  CHARACTER. — The  essential  characteristic  bloo<l-change 
in  this  afl'ection  is  not  us  yet  satisfactorily  determined.  There  is  doubt- 
less a  deficiency  as  regards  certain  of  the  constituents  of  the  blood,  but 
the  particular  deficiency  which  belongs  specially  to  the  affection  is  a 
matter  of  question.  Garrod  considers  that  the  special  deficiency  relates 
to  the  s.-ilts  of  potassa.  That  this  deficiency  enters  into  the  pathological 
condition  is  certain,  but  that  it  constitues  the  pathological  condition  ex- 
clusively or  chiefly,  in  all  cases,  may  be  doubted,  in  view  of  the  fact  that 
supplying  the  salts  of  potassa,  although  highly  useful,  is  not  always  the 
most  effective  method  of  treatment.  With  our  present  knowledge  we 
must  be  content  in  saying  that,  owing  to  incomplete  nutritive  supplies, 
the  constitution  of  the  blood  is  impaired,  giving  rise  to  certain  ascertained 
morbid  changes  common  to  this  and  other  affections,  and  to  other  changes, 
not  yet  definitively  ascertained,  which  are  peculiar  to  this  affection. 

CAUSATION. — Scurvy  is  a  dietetic  disease ;  it  is  the  broadest  expression 
of  the  causation  to  say  that  the  disease  is  due  to  the  want  of  certain  ali- 
mentary supplies.  A  less  comprehensive,  but  probably  correct,  statement 
is  to  say  that  the  disease  is  caused  by  an  insufficiency  of  nutritive  prin- 
ciples contained  in  vegetable  food.  For  a  long  time  the  disease  was 
attributed  to  the  free  use  of  salted  meat ;  it  is,  however,  certain,  that  the 
disease  is  not  produced  by  this  diet,  except  in  so  far  as  it  displaces  other 
articles  of  food  containing  principles  necessary  for  the  normal  constitu- 
tion of  the  blood.  Scurvy  has  repeatedly  been  developed  when  the  diet 
has  been  too  much  restricted  to  fresh  meat.  Garrod 's  theory  of  the  pa- 
thological character  of  the  disease  involves  the  conclusion  that  it  is  attri- 
butable to  a  diet  wanting  the  requisite  quantity  of  the  salts  of  potassa, 
these  salts  being  abundant  in  vegetable  food.  Admitting  a  deficient 
supply  of  the  salts  of  potassa  to  be  an  important  element  in  the  causa- 
tion, other  elements  are  probably  involved.  The  dietetic  principles,  the 
deficiency  of  which  causes  this  disease,  are  abundant  in  various  articles 
of  food  distinguished  as  anti-scorbutic,  experience  having  shown  that  they 
prevent  the  development  of  the  disease.  The  anti-scorbutics  will  be  pre- 
sently referred  to. 

Although  causes  relating  to  diet  are  essential  to  the  production  of  the 
disease,  other  causes  act  powerfully  as  auxiliaries.  Among  the  auxiliary 
causes  are,  exposure  to  cold  and  wet,  deficient  ventilation,  and  depressing 
moral  influences.  The  disease  is  oftener  developed  during  the  winter  than 
during  the  summer.  I  have  known  an  instance  in  which  the  disease  ap- 
peared to  be  produced  by  great  and  prolonged  mental  depression,  but 
probably  in  this  instance,  from  an  utter  indifference  to  food,  dietetic  causes 
were  involved.  The  disease  is  oftener  developed  in  the  aged  than  in  young 
persons ;  the  causes  of  the  disease  will  act  more  speedily  in  persons  in 
whom  the  constitution  has  been  impaired  by  previous  disease,  by  inju- 
rious medication,  and  by  excesses  of  any  kind.  There  is  reason  to 
believe  that  the  morbid  condition  of  the  blood  which  exists  in  scurvy  is 
not  infrequently  produced,  to  an  extent  falling  short  of  that  requisite  to 
give  rise  to  the  striking  manifestations  of  the  disease,  by  an  undue  re- 
striction of  the  diet  to  a  few  articles  of  food  either  from  poverty  or  false 
notions  of  dietetics.  It  is  important  for  the  physician  to  recognize  this 
fact  in  medical  practice. 

DIAGNOSIS. — In  view  of  the  striking  symptomatic  features  of  this  dis- 
ease, and  of  the  fact  that  generally  a  greater  or  less  number  of  persons 
become  affected  under  circumstances  which  sufficiently  account  for  its 
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development,  the  diagnosis  is  easy  provided  the  characters  of  the  disease 
be  marked.  In  isolated  cases  the  diagnosis  involves  discrimination  from 
purpura  hemorrhagica.  This  differential  diagnosis  will  be  considered  in 
treating  of  the  affection  just  named. 

But  the  morbid  condition  of  the  blood  peculiar  to  scurvy  may  exist  to 
a  greater  or  less  extent  when  the  most  striking  symptomatic  features  of 
the  disease  are  not  present,  viz.,  the  subcutaneous  ecchymoses  and  hemor- 
rhages from  mucous  outlets.  Under  these  circumstances  the  disease  may 
be  overlooked.  Thus,  Hammond,  Woodward,  and  others  state  that  in 
cases  called  in  army  sick-reports  cases  of  general  debility,  the  disease  is, 
not  infrequently,  incipient  or  not  fully  developed  scorbutus.  The  pain  in 
the  back  and  muscles  of  the  lower  limbs  is  apt  to  lead  the  practitioner 
for  a  time  to  consider  the  disease  as  muscular  rheumatism  or  myalgia. 
When  associated  with  other  diseases,  such  as  dysentery  and  the  essential 
fevers,  it  is  liable  to  be  overlooked.  The  appearance  of  the  gums  is 
highly  important  with  reference  to  the  diagnosis,  in  the  cases  in  which 
petechiae  or  vibices  are  wanting;  and  when,  from  the  appearance  of  the 
gums  and  other  symptoms,  the  scorbutic  condition  is  suspected,  an 
investigation  of  the  diet  may  lead  to  the  knowledge  of  facts  which  will 
tend  to  settle  the  diagnosis.  This  investigation  is  important,  not  only  in 
army  or  naval  practice,  and  in  public  institutions,  but  in  private  cases 
in  which  the  symptoms  point  to  scurvy. 

PROGNOSIS. — In  cases  of  scurvy  in  which  ecchymoses  are  numerous  and 
large,  or  in  which  hemorrhage  from  the  mucous  outlets  is  profuse,  the 
danger  to  life  is  great.  Life  may  be  destroyed  by  effusion  of  blood  into 
the  serous  cavities  or  the  parenchyma  of  vital  organs.  Sudden  death 
sometimes  occurs,  irrespective  of  the  circumstances  just  named,  from 
syncope  induced  by  muscular  exertion.  If  the  disease  be  not  properly 
managt>d,  and  the  causes  which  have  produced  it  continue  in  operation,  it 
proves  fatal  in  a  large  proportion  of  cases.  Before  the  pathology  and 
causation  were  as  well  understood  as  now,  the  mortality  from  this  disease 
among  soldiers  and  seamen  was  often  very  large.  According  to  the  testi- 
mony of  Hamilton1  and  others,  this  disease  contributed,  directly  and 
indirectly,  to  the  loss  of  very  many  lives  during  the  late  civil  war.  Asso- 
ciated with  other  diseases,  it  contributes  indirectly  to  their  fatal  termi- 
nation, and  it  stands  in  the  way  of  recovery  from  wounds  and  surgical 
operations  which  otherwise  would  not  prove  serious. 

Promptly  recognized  and  judiciously  treated,  the  disease  may  be  ex- 
pected to  end  in  recovery  in  a  pretty  large  proportion  of  cases.  It  has 
no  definite  duration.  It  continues  for  a  longer  or  shorter  period,  accord- 
ing to  the  extent  to  which  it  has  advanced,  the  amount  and  situations  of 
hemorrhagic  extravasation,  the  previous  condition  of  the  patient,  etc. 
The  recovery  is  usually  gradual,  not  infrequently  tedious,  and  the  system 
is  apt  to  remain  for  a  long  time  debilitated. 

PREVENTION. — The  prevention  of  scurvy  is  to  be  considered  under  a 
distinct  head.  This  disease  may  be  prevented  by  a  diet  embracing  the 

1  For  an  interesting  and  instructive  account  of  scurvy  as  occurring  in  the  armies 
of  the  United  States  in  the  late  rebellion,  the  reader  is  referred  to  the  Treatise  on 
Military  Surgery  and  Hygiene,  by  Frank  Hastings  Hamilton,  M.D.,  late  Lieu- 
tenant-Colonel, Medical  Inspector  U.  8.  A.,  Prof,  of  the  Practice  of  Surgery,  with 
operations,  in  the  Bellevue  Hospital  Med.  College,  etc.  New  York,  18G5.  Also, 
to  article  on  "Scurvy  in  its  Medical  Aspect,"  by  Sanford  B.  Hunt,  M.D.,  in  Sani- 
tary Memoirs  of  the  War  (Medical  volume),  published  by  the  United  States  Sani- 
tary Commission. 
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requisite  variety  of  alimentary  principles,  and  this  is  secured  by  a  proper 
proportion  of  animal  and  vegetable  food.  With  the  knowledge  of  this 
fact  and  due  attention  to  its  practical  application,  scurvy  should  never 
occur  except  under  circumstances  which  render  the  means  of  its  preven- 
tion unavailable.  Its  occurrence  is  always  an  occasion  for  reproach  when 
articles  of  food  containing  adequate  supplies  for  the  healthful  constitution 
of  the  blood  can  be  obtained.  It  is  chiefly  in  military  campaigns  and 
long  sea-voyages  that  there  are  difficulties  in  the  way  of  prevention. 
These  difficulties,  however,  may  generally  be  met  by  providing  antiscor- 
butic articles  of  diet ;  and,  with  reference  to  these  difficulties,  the  knowl- 
edge of  the  numerous  articles  which  may  furnish  the  needed  alimentary 
principles  is  of  vast  importance. 

Lemon  or  lime  juice  has  long  been  known  as  a  most  valuable  antiscor- 
butic. Experience  has  abundantly  shown  that  from  one  to  two  ounces 
per  diem  of  the  fresh  juice  will  prove  an  effectual  preventive  against 
scurvy  during  very  long  voyages  without  fresh  provisions.  Orange-juice 
is  also  an  effectual  antiscorbutic.  Pure  citric  acid,  although  it  appears  to 
be. useful,  is  not  a  substitute  for  the  fresh  juice  of  the  fruit.  One  of  the 
most  efficient  of  antiscorbutic  vegetables  is  the  potato.  It  is  most  effi- 
cient when  eaten  raw.  Pickles,  onions,  raw  cabbage  or  sauerkraut,  the 
water-cress,  and  other  of  the  cruciferae,  are  to  be  reckoned  among  the 
valuble  antiscorbutic  vegetables.  Green  corn,  green  apples,  and  most  of 
the  esculent  fruits  are  preventives.  They  are  more  so  unripe  than  ripe. 
Numerous  vegetables  which  do  not  enter  much  into  ordinary  diet  may 
often  be  used  as  antiscorbutics  in  military  campaigns  when  the  articles 
which  have  been  named  are  not  to  be  obtained.  Among  the  vegetables 
now  referred  to,  which  experience  has  shown  to  be  effectual  in  the  pre- 
vention of  scurvy,  are  the  sorrel  (rumex  acetosella),  lamb's  quarter  (cheno- 
podium  album,  the  bulb  of  the  wild  artichoke,  a  species  of  cactus  known 
as  the  agave  Americana  or  maguey,  indigenous  in  Texas,  California,  and 
Mexico,  the  prickly  pear  (cactus  opuntii),  and  the  dandelion  (leontodon 
taraxacum).1 

That  the  antiscorbutic  virtue  of  certain  vegetables  and  fruits  depends, 
to  a  greater  or  less  extent,  on  the  presence  of  the  salts  of  potassa  is 
altogether  probable.  Evidence  of  this  is  afforded  by  the  fact  that  the 
isolated  potash  salts  are  useful  in  preventing  the  disease.  Hammond 
recommends  the  bitartrate  of  potassa  in  the  following  terms :  "An  ounce 
taken  daily  when  men  are  so  situated  as  to  render  them  liable  to  scurvy, 
would,  we  are  confident,  entirely  prevent  it."  It  also  is  recommended  by 
Hamilton  in  strong  terms. 

Finally,  in  addition  to  dietetic  means,  attention  to  ventilation,  cleanli- 
ness, avoidance  of  unnecessary  exposure  and  physical  exertions,  and  to 
measures  calculated  to  produce  cheerfulness,  constitutes  an  important 
part  of  the  prophylaxis. 

TREATMENT. — The  dietetic  means  of  prevention  constitute  nn  essential 
part  of  the  treatment.  The  juice  of  lemon,  orange,  and  other  fruits  should 
be  taken  freely,  but,  of  course,  not  to  such  an  extent  as  to  produce  dis- 
order of  the  stomach.  The  antiscorbutic  vegetables  and  fruits  should 
enter  into  the  diet  in  so  far  as  the  digestive  powers  permit,  in  conjunction 
with  meat,  milk,  and  farinaceous  food.  Remedies  to  improve  the  appetite 
and  strengthen  digestion  are  indicated,  viz.,  quinia,  the  bitter  infusions 
or  tinctures,  and  chalybeate  preparations.  The  salts  of  potassa  are  use- 

1  Vide  Hamilton  and  Hammond,  op.  cit. 
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ful.  The  bitartrate  may  be  selected  or  the  chlorate.  The  latter  has  been 
employed,  apparently  with  advantage,  in  cases  treated  at  the  Blackwell's 
Island  Hospital.  Wine  or  spirit,  in  small  quantities,  if  they  produce  an 
agreeable  cordial  effect,  will  be  useful.  In  short,  the  chief  objects  of 
treatment  are,  the  assimilation  of  alimentary  principles  needed  for  the 
healthy  constitution  of  the  blood,  and  the  invigoration  of  the  system. 

Particular  symptoms  or  disorders  claim  appropriate  measures  in  addi- 
tion to  those  having  reference  to  the  objects  just  stated.  Constipation  is 
to  be  relieved  by  mild  laxatives  or  simple  enemas,  and,  on  the  other  hand, 
diarrhoea,  by  anodyne  and  astringent  remedies.  The  dryness  of  the  skin 
indicates  sponging  with  tepid  water  or  the  tepid  bath.  Pain  in  the  back 
and  limbs  may  be  alleviated  by  friction  with  anodyne  and  mildly  stimu- 
lating liniments.  Stiffness  of  the  joints,  which  sometimes  occurs,  is  to  be 
prevented  or  removed  b}*  passive  movements.  The  condition  of  the  mouth 
calls  for  astringent  collutories.  Ulcerations  in  the  mouth  or  on  the  skin 
are  to  be  treated  locally  on  general  principles.  Hemorrhage  from  the  dif- 
ferent outlets  is  to  be  restrained  by  hemostatic  remedies. 

It  is  hardty  necessary  to  add  that  the  scorbutic  condition,  when  asso- 
ciated with  dysentery,  typhus  or  typhoid  fever,  and  any  disease,  claims 
the  same  dietetic  and  other  measures  of  treatment  as  scorbutus  existing 
alone. 

Purpura  Simplex.     Purpura  Hemorrhagica. 

The  term  purpura,  or  the  purples,  denotes  an  affection  characterized  by 
a  truly  petechial  eruption,  or  petechiae.  This  affection  is  included  among 
the  cutaneous  diseases,  and  is  treated  of  in  works  devoted  to  these  diseases. 
A  truly  petechial  eruption  consists  of  small  spots,  or  maculae,  sometimes  a 
mere  point,  and  then  called  stigmata,  the  color  either  being  at  first  or  be- 
coming purple  or  livid,  and  not  disappearing  under  pressure.  The  spots 
are  due  to  minute  extravasations  of  blood ;  they  are  small  ecchymoses, 
and  are  frequentl}7  associated  with  vibices  and  still  larger  extravasations 
beneath  the  skin.  True  petechue  are  to  be  distinguished  from  the  char- 
acteristic eruption  of  typhus  fever,  which  is  often  called  petechial. 

Petechiae  occur  in  the  affection  which  has  just  been  considered,  viz., 
scorbutus,  associated  with  vibices  and  ecchymoses  of  variable  size  and 
form.  They  occur  not  infrequently  in  other  diseases,  for  example,  epi- 
demic cerebro-spinal  meningitis,  typhus,  and  typhoid  fever.  They  may 
be  accidentally  present  in  the  course  of  any  disease.  Disconnected  from 
any  other  affection,  and  not  accompanied  by  hemorrhage  elsewhere  than 
beneath  or  within  the  skin,  they  characterize  the  variety  of  purpura  called 
purpura  simplex.  Accompanied  with  hemorrhage  elsewhere  than  beneath 
or  within  the  skin,  especially  from  mucous  surfaces,  and  with  graver 
symptoms  than  the  variety  just  named,  the  affection  is  known  as  purpura 
hemorrhagica.  As  a  distinct  affection  it  was  first  described  in  1735,  by 
Werlhof,  under  the  name  morbus  haemorrhagicus  maculosus,  and  it  has 
sometimes  been  called  Werlhof  s  disease.1 

Purpura  hemorrhagica  presents  hemorrhagic  phenomena  identical  with 
those  which  belong  to  scorbutus.  The  petechiae,  vibices,  and  larger  ecchy- 
moses apparent  on  the  surface  of  the  body  are  the  same.  Extravasation 
in  both  affections  is  liable  to  occur  beneath  mucous  and  serous  membranes, 
into  serous  cavities,  and  within  the  parenchyma  of  organs.  Hemorrhage 

1  For  an  analysis  of  199  cases  of  purpura  hemorrhagica,  vide  Pathologic  Interne 
par  E.  Giutrac,  tome  troisieme,  1833. 
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from  the  different  outlets  occurs  in  both  affections.  The  two  affections  are 
by  some  considered  .MS  essentially  identical.  Our  knowledge  of  their  patho- 
logical character  is  not  sufficient  to  base  thereon  a  positive  statement  con- 
cerning their  identity  or  non-identity,  but  there  seems  to  be  suilicient 
ground  for  considering  them  as  nosologically  distinct  affections.  With 
reference  to  clinical  history,  causation,  and  diagnosis,  it  will  suffice  to 
notice  the  points  in  which  the  purpura  hemorrhagica  differs  from  scorbutus. 

In  purpura  there  is  not  that  fungus-like  swelling  of  the  gums  which  is 
a  characteristic  feature  of  scorbutus.  The  gums  are  either  unaffected  or 
but  slightly  affected.  Purpura  is  not,  like  scorbutus,  distinctly  traceable 
to  an  insufficient  supply  of  alimentary  principles  contained  in  vegetable 
food.  It  is  met  with  in  isolated  cases,  whereas,  the  causes  of  scorbutus 
generally  affecting  masses,  the  latter  affection  usually  prevails  as  if  it  were 
an  endemic.  Isolated  cases  of  scorbutus,  however,  are  sometimes  ob- 
served. It  is  stated  that  cases  of  purpura  are  most  apt  to  occur  in  the 
summer  and  autumn,  while  scorbutus  prevails  especially  in  the  winter  or 
spring  months.  There  is  less  depression  of  the  vital  powers  in  purpura 
than  in  scorbutus.  Swelling  of  the  muscles  and  stiffness  of  the  joints  are 
less  likely  to  occur  in  purpura.  Finally,  the  dietetic  treatment  which  has 
a  special  efficacy  in  scorbutus,  is  not  to  the  same  extent  curative  in  pur- 
pura. According  full  force  to  these  points  of  difference,  it  must  be  ad- 
mitted that  they  do  not  establish  conclusively  the  non-identity  of  purpura 
and  scorbutus,  nor  do  they  alwa3*s  suffice  to  enable  the  practitioner  to 
make  with  positiveness  the  differential  diagnosis.  The  elucidation  of  the 
pathological  relations  of  purpura  to  scorbutus  requires  further  study  of 
the  changes  which  the  blood  undergoes,  together  with  the  clinical  history 
and  causation.  In  some  cases  of  purpura  simplex,  the  disease  seems  to  be 
essentially  a  febrile  disease,  the  pulse  and  temperature  denoting  fever,  with 
anorexia,  prostration,  etc.  Pain  in  the  back,  limbs,  and  joints  is  a  promi- 
nent symptom  in  some  of  these  cases.  Cases  of  this  description  are  in- 
cluded under  the  name  purpura  simplex,  because  the  eruptive  and  the 
continued  fevers  may  be  excluded,  together  with  cerebro-spinal  meningitis, 
and  other  affections  in  the  course  of  which  purpura  is  liable  to  occur  as 
an  incidental  event. 

With  or  without  extravasation  from  mucous  surfaces,  the  pathological 
conditions,  standing  in  immediate  relation  to  the  hemorrhage,  as  in  cases 
of  scorbutus,  relate  to  an  abnormal  weakness  of  the  capillary  vessels,  to 
morbid  blood-changes,  or  to  vaso-motor  paralysis,  these  different  condi- 
tions being  perhaps  combined.  It  has  been  conjectured  that  the  hemor- 
rhage may  depend  on  multiple  capillary  embolism. 

Simple  purpura,  when  it  is  the  characteristic  of  a  distinct  affection,  and 
when  it  occurs  in  connection  with  various  diseases,  does  not  in  general 
denote  a  grave  condition.  But  purpura  hemorrhagica  involves  danger 
from  the  same  sources  as  scorbutus,  viz.,  loss  of  blood  from  the  different 
outlets  of  the  body  and  ext  ravasation  into  serous  cavities,  the  brain,  lungs, 
etc.  Kxclnsive  of  these  sources  of  danger,  recovery,  under  judicious 
treatment,  may  be  expected.  Occurring  in  connection  with  some  other 
important  diseases,  it  adds  greatly  to  the  danger  from  the  latter. 

The  objects  of  treatment  in  cases  of  purpura  hemorrhagica  are,  the  res- 
toration of  the  normal  constitution  of  the  blood,  increase  of  the  vital 
powers,  and  arrest  or  restraint  of  hemorrhage.  With  reference  to  these. 
objects,  the  diet  should  be  nutritious  and  varied,  the  appetite  and  digestion 
are  to  be  improved  by  tonic  remedies,  together  with  wine  or  spirits  in  small 
quantity  if  the  immediate  etl'eet  be  good.  Of  tonic  remedies,  the  dilute 
sulphuric  acid  is  especially  to  be  recommended.  This  remedy  has  the 
67 
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advantage  of  being  agreeable  to  the  taste,  if  added  to  a  proper  quantity 
of  water  and  syrup.  It  may  be  given  in  doses  of  from  five  to  fifteen  drops 
every  two  hours.  Astringent  remedies  are  to  be  given  with  reference  to 
the  hemorrhage.  The  gallic  acid  and  the  persulphate  or  permtrate  of 
iron  have  been  employed  successfully  as  hemostatics  in  this  affection.  In 
view  of  the  difficulty  of  always  discriminating  purpura  from  scorbutus, 
and  of  there  being  ground  for  supposing  that  the  same  morbid  condition 
of  the  blood  exists  in  both  affections,  the  treatment  should  embrace  the 
dietetic  and  other  measures  indicated  in  cases  of  scorbutus.  The  oil  of 
turpentine  has  been  recommended  as  a  valuable  remedy  in  this  affection. 
According  to  a  German  author,  Henock,  ergot,  in  large  doses,  is  useful 
in  arresting  or  restraining  the  hemorrhage,  and  he  cites  this  fact  in  sup- 
port of  the  hypothesis  that  paralysis  of  the  vaso-motor  nerves  is  a  patho- 
logical element.1 

Hasxnatophilia,  or  a  Hemorrhagic  Diathesis. 

A  remarkable  liability  to  hemorrhages  exists  in  some  persons  as  a  con- 
stitutional peculiarity.  A  congenital  hemorrhagic  diathesis  is  sometimes 
manifested  directly  after  birth  by  bleeding  from  the  umbilicus,  with  diffi- 
culty restrained,  and  death  often  taking  place  from  the  loss  of  blood. 
The  diathesis  is  generally  manifested  during,  or  shortly  after,  dentition  ; 
and  is  shown  by  profuse  bleeding  from  slight  wounds.  Persons  having 
this  diathesis  in  a  marked  degi'ee  continue  to  lose  blood  from  an  insignifi- 
cant wound,  all  efforts  to  arrest  the  hemorrhage  proving  ineffectual,  until 
syncope  occurs,  which  may  prove  fatal  ;  and,  if  not  fatal,  the  loss  of  blood 
induces  a  notable  degree  of  anaemia.  The  hemorrhagic  diathesis  also 
leads  to  extensive  extravasations  within  and  beneath  the  integument,  re- 
sulting from  slight  contusions.  Hemorrhage,  not  traumatic,  is  apt  to 
occur  in  persons  with  this  diathesis,  especially  taking  place  from  the  nos- 
trils, but  sometimes  from  the  bronchial  tubes,  the  stomach,  intestinal 
canal,  and  the  kidneys.  Children  affected  in  a  marked  degree  with  this 
diathesis  rarely  live  to  adult  age ;  but  in  some  instances  the  diathesis 
diminishes  or  ceases  after  childhood  ;  and  if  it  continue  in  a  moderate  or 
slight  degree,  it  may  not  interfere  with  good  health  and  longevity.  The 
diathesis  is  often  hereditary,  and  is  sometimes  perpetuated  in  several  suc- 
cessive generations,  being  confined  to  certain  members  of  a  family.  Males 
are  affected  oftener  than  females. 

The  hemorrhagic  diathesis  probably  involves  either  a  deficiency  of 
fibrin  in  the  blood,  or  a  deficient  power  of  coagulation.  Two  analyses  of 
the  blood,  in  a  fatal  case,  made  by  M.  de  Floury,  showed  the  proportion 
of  fibrin  to  be  2.640  in  1000  parts';2  these  results  showing  that  a  deficiency 
of  this  constituent  of  the  blood  does  not  always  exist.  Our  present 
knowledge  does  not  enable  us  to  explain  why  either  of  the  pathological 
conditions  just  named  exist  as  a  constitutional  peculiarity,  nor  to  say 
what  other  morbid  changes  are  associated. 

The  treatment  having  reference  to  the  diathesis  consists  of  measures  to 
promote  assimilation  and  invigorate  the  system,  namely,  a  nutritious 
diet,  out-of-door  life,  and  tonic  remedies.  By  these  measures  we  may 
hope  to  aid  in  removing  the  diathesis.  Wounds  are,  of  course,  as  far  as 

1  Vide  Jaccoud,  op.  cit. 

2  M  (.'moires  et  Bulletins  de  la  Societe"  Medico-Chirvirgicales  dos  Hopitaux    et 
Hospices  de  Bordeaux,  1866.     Reviewed  in  American  Journal  of  Medical  Sciences, 
Jan.  1866,  p.  185.. 
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possible,  to  be  avoided.  The  diathesis  may  constitute  an  insuperable 
objection  to  all  surgical  operations  which  are  not  unavoidable.  When 
hemorrhage  occurs,  either  from  wounds  or  spontaneously,  local  measures 
to  arrest  the  flow  of  blood  are  to  be  resorted  to  if  practicable  ;  and  luemos- 
tatic  remedies  are  to  be  given  internally.  In  the  class  of  remedies  just 
named,  ergot  is  to  be  included. 


INDEX 


A  BORTIVE  measures  of  treatment,  129 
A.     Abscess,  retro-pharyngeal,  397 

fecal,  881 

Abscesses,  metastatic,  93,  555 
Acholia,  89 
Addison's  disease,  851 
^sthesiometer,  006 
Agenesis,  cerebral,  661 
Ague  cake,  688,  920 

and  fever,  917 
Air,  swallowing  of,  434 
Albumen,  increase  and    diminution    of,   in 

blood,  79 

in  urine,  modes  of  testing  for,  814 
Albuminuria,  acute,  802 
after  scarlatina,  983 
connected  with  degenerative  disease  of 
kidneys,  814 

(  Vide  -Chronic  Bright's  Disease.) 
Alcoholism,  772 
Alteratives,  102 
Anaemia,  69 
Anaesthesia,  666 
Analeptic  treatment,  129 
Analgesia,  600 
Anasarca,  46 
Anatomy,  morbid,  20 
Anatomical  characters  of  disease,  133 
Aneurism,  thoracic,  861 
Angina  pectoris,  368 
Anthracosis  of  Lung,  200 
Antidotes  to  corrosive  and  acrid  poisons, 

391 

Antiscorbutics,  1054 
Aphasia,  after  apoplexy,  614 
in  cerebritis,  062 
in  cases  of  hetniplegia,  682 
Aphonia,  nervous,  281,  674 
Apnoea,  65 

mode  of  dying  by,  128 
Apoplectic  constitution,  610 
Apoplexy,  Ot»2 

anatomical  characters,  602 
clinical  history,  606 
pathological  character,  608 
causation,  608 
diagnosis,  610 
prognosis,  613 
treatment,  617 
pulmonary,  251 
meningeal,  604,  612 
congestive.  605 
serous,  605 


Apoplexy — 

nervous,  605 

from  embolism  and  thrombosis,  605 

prevention  of,  618 

spinal,  624 
Arcus  senilis,  49 
Arthritis,  rheumatoid,  1048 
Ascaris  lumbricoides,  512 

vermicularis,  514 
Ascites,  640 
Asphyxia,  66 

Aspirator  in  thoracentesis,  163 
Asthenia,  mode  of  dying  by,  128 

nervous,  787 
Asthma,  231 

clinical  history,  231 
pathological  character,  233 
causation,  233 
diagnosis,  236 
prognosis,  236 
treatment,  237 

hay,  284 

thymic,  279 
Ataxia,  locomotor,  711 
Atelectasis,  201 
Atheroma,  49 
Atrophy,  27 

of  lungs,  259 

acute,  of  liver,  569 

progressive  muscular,  716 
Aura  epileptica,  749,  756 
Auscultation,  intestinal,  475 


11  ANTINGISM,  82 

JJ     Basedow's  disease,  356 

Bile  passages,  disease  affecting,  679 

Blastema,  definition  of,  34 

Blood,  morbid  conditions  of,  56 

increase  and  diminution  of  water  in,  80 

increase  and  diminution  of  albumen  in, 
79 

morbid  changes  of  saline  constituents 
of,  89 

indeterminate  changes  of,  100 
Blood-globules,  changes  of,  64 

excrementitious  principles  in,  84 
Bloodletting   in  pleuritis  and  other  acute 

inflammations,  148 
Bothriocephalus,  516 
Brain,  congestion  of,  696 

a  morbid  deficiency  of  arterial  blood 
in,  601 
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Brain — 

inflammation  and  abscess  of,  650 
induration  or  sclerosis  of,  653 
non-inflammatory  softening  of,  655 
hypertrophy  and  atrophy  of,  660 
carcinoma  of,  657 
tubercle  of,  656 
Breakbone-fever,  1000 
Bright's  disease  of  kidneys,  acute,  802 
chronic,  808 

anatomical  characters,  809 
clinical  history,  813 
pathological  character,  822 
causation,  824 
diagnosis,  826 
prognosis,  827 
treatment,  828 
Bronchiectasis,  198 
Bronchitis,  206 

acute,    affecting   the    large   bronchial 

tubes,  206 

anatomical  characters,  206 
clinical  history.  207 
pathological  character,  208 
causation,  20  > 
diagnosis,  203 
prognosis,  210 
treatment,  210 
subacute,  211 

acute  in  young  children,  211 
affecting  the  small  bronchial  tubes,  212 
epidemic,  216 

•with  exudation  of  fibrin,  217 
chronic,  218 
circumscribed,  218 
Bronchorrhagia,  246 
Bronzed  skin-disease,  851 
Bulimia,  443 


/1ACHEXIA,  definition  of,  107 

\J     malarious,  921 

Csecitis,  381 

Qaecum,  inflammation  of,  381 

painful  tumor  of,  382 

perforation  of,  381 
Calcareous  degeneration,  49 
Calculi,  renal,  passage  along  ureter,  799 

biliary,  456 
Cancer  cells,  42 

Cancrum  oris  in  typhus  fever,  890 
Carcinoma,  42 

•within  the  chest,  257 

of  stomach,  411 

within  the  cranium,  657 

of  kidney,  834 
Oardialgia,  433 

Carotids,  compression  of,  in  epileptic  con- 
vulsions, 762 

Casts  of  renal  tubes,  804,  815 
Catalepsy,  772 
Catarrh,  206 

Causes  of  disease,  consideration  of,  103 
Cell-theory  of  Virchow,  35 
Cephalalgia,  737 
Cerebritis,  650 


Cervicodynia,  1033 
Chicken-pox,  975 
Chlorine  mixture,  953 
Chlorosis,  61 
Cholsemia,  88,  581 
Cholecystitis,  580 
Cholera,  sporadic,  483 

clinical  history,  484 
pathological  character,  485 
causation,  485 
diagnosis,  485 
prognosis,  486 
treatment,  486 
infantum,  487 
epidemic,  491 

anatomical  characters,  492 
clinical  history,  493 
pathological  character,  497 
causation,  498 
diagnosis,  501 
prognosis,  502 
prophylaxis,  503 
treatment,  508 
Cholerine,  494 

Cholesteatoma  within  cranium,  657 
Cholestersemia,  89,  534 
Chorea,  741 

saltatorea,  745 
scriptorum,  746 
Chthonophagia,  444 
Circulatory  system,  diseases  of,  315 
Cirrhosis  of  liver,  557,  540 

of  lung,  196 

Clergymen's  sore-throat,  399 
Clinical  history  of  diseases,  how  obtained, 

118 
Coagulation   of  blood   in   cavities    of    the 

heart,  72 

in  bloodvessels,  73 
Colic,  hepatic,  45(3 
intestinal,  473 
from  lead,  477 
from  copper,  483 
nephritic,  799 
Collapse  of  pulmonary  lobules,  201,  210, 

211,  214,226 
Coma,  hysterical,  766 
ursemic,  818 
vigil,  873 

Congestion  of  lungs,  204 
of  brain,  597 
active  and  passive,  597 
Conservative  medicine,  127 
Constipation,  469 
Consumption,  pulmonary,  284 

galloping,  293 
Contagion,  definition  of,  97 
Convulsions,  Salaam,  745 
uraemic,  818 
epileptiform,  754 
hysterical,  765 
in  tetanus,  774 
Corpulence,  82 
Corpuscles,  tuberculous,  37 
Cough,  nervous,  281 
Cowpox,  968 
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Cramp,  746 

writer's,  746 
Cranium,  ttruetural  lesions  within,  C53 

tumors  within,  656 
Croup,  270 

inflammatory,  263 

Catarrhal,  2<>ii 

diphtheritic,  270 

spasmodic,  2fc>0 

false,  270 

Cruveilhier's  disease,  716  , 
Curative  measures  of  treatment,  129 
Cysts,  renal,  832 
Cytoblastema,  definition  of,  34 
Cytoblastions,  37 


TAEFERVESCENCE,  114 
I/     Degenerations,  47 
Degeneration,  fatty,  47 

calcareous,  49 

lurdaceous  or  waxy,  50 
Delirium  tremens,  7b2 

ebriosum,  698 

hysterical,  770 

in  Bright's  disease,  818 
Dengue,  luOO 
Dermalgia,  736 
Diabetes,  83 

iusipidus,  837 

mellitus,  839 

anatomical  charncters,  839 
clinical  history,  840 
pathological  character,  843 
causation,  843 
diagnosis,  844 
prognosis,  845 
treatment,  846 
Diagnosis,  definition  of,  21,  120 

consideration  of,  120 
Diarrhoea,  401 

fatty,  401 

colliquative,  465 
Diathesis,  107 
I 'iatlietic  diseases,  107 
Dicrotisin  of  pulse  as  determined  by  the 

sphygmograph,  11(5 
Digestive  system,  diseases  of,  366 
Diphtheria,  1002 

anatomical  characters,  1003 

clinical  history,  lOOo 

pathological  character,  1009 

causation,  1010 

diagnosis,  1011 

prognosis,  1012 

treatment,  1013 
Dipsomania,  446 
Dirt-eating,  444 
Disease,  definition  of,  22 

elementary, forms  of,  132 

gross  appearances  of,  24 

microscopical  characters  of,  24 

functional,  definition  of,  20 

dynamic,  20 

individuality  of,  how  determined,  136 

clinical  and  natural  history  of,  1 18 


Disease — 

uniformity  of  laws  of,  119 
Diseases,  the  different  aspects  under  which. 

they  are  to  be  considered,  1  '•'.'<> 
Diseases,  classification  of,  l.l"> 
Disinfection  and  disinfecting  ngencies,  604 
Distoma  hepaticum,  680 
Dorsodynia,  1033 
Dropsy,  46 

general  and  local,  46 
renal,  47 

after  scarlatina,  884 
cardiac,  4(5,  336 
peritoneal,  5-10 
Dropsy,  acute  inflammatory,  803 

in  chronic  Bright's  disease,  813 
Duchenne's  disease,  711 
Ductus  communis  choledochus,    inflamma- 
tion of,  679,  581 
Duodenitis,  396 
Duodenum,  ulceration  of,  396 
Uuramater,  hematoma  cf,  ti20 
Dying,  different  modes  of,  128 
Dynamic  morbid  changes,  20 
Dyscrasia,  107 
Dysentery,  sporadic,  366 

anatomical  characters,  367 
clinical  history,  308 
pathological  character,  309 
causation,  370 
diagnosis,  370 
prognosis,  370 
treatment,  371 
epidemic,  374 
chronic,  378 
scorbutic,  1052 
Dyspepsia,  acute,  431 
chronic,  432 


ECSTASY,  773 

Jj     Electricity  in  paralysis,  703 
Electro-muscular  sensibility  and   contrac- 
tility, 702 
Embolism,  71,  326,  330,  685 

capillary,  77 

of  pulmonary  artery  in  rheumatism, 

1023 
Emphysema  of  lungs,  222 

anatomical  characters,  223 

clinical  history,  224 

pathological  character,  225 

causation,  220 

diagnosis,  228 

prognosis,  230 

treatment,  230 
Emprosthotonos,  776 
Euipyema,  164 

diagnosis,  1G5 

prognosis,  liiij 

treatment,  106 
Endemic  diseases,  107 
Endocarditis,  326 

anatomical  characters,  326 

clinical  history,  327 

pathological  character,  327 
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Endocarditis — 
causation,  328 
diagnosis,  329 
prognosis,  330 
treatment,  331 
ulceration,  331 
Enteralgia,  476 
Enteritis,  acute,  383 

anatomical  characters,  383 
clinical  history,  384 
pathological  character,  384 
causation,  384 
diagnosis,  385 
prognosis,  385 
treatment,  385 
subacute  and  chronic,  886 
Enterolithes,  428 
Enterorrhagia,  4G7 
Entozoa.  55 

intestinal,  612 
Epidemic  diseases,  108 
Epilepsy,  748 

Epileptiform  convulsions,  754 
Epileptoid  attacks,  755 
Epizoa,  54 

Etiology,  definition  of,  21 
consideration  of,  103 
Excrementitious   principles,    accumulation 

of,  in  blood,  84,  87 
Expectant  treatment  of  disease,  127 
Exudation,  definition  of,  32 

fibrinous,  32 

Eyeballs,  prominence  of,  and  enlargement 
of  thyroid  body  associated  with  func- 
tional disorder  of  the  heart,  35*3 


FAC1ES  H1PPOCRATICA,  123 
Fat,   increase    and    diminution   of,  in 
blood,  81 

Fatty  degeneration,  47 
Febricula,  865 
Fecal  abscess,  381 
Fever,  ataxic,  862 

putrid,  high  and  low,  862 

congestive,  etc.,  862 

Chickahominy  and  camp,  937 

breakbone,  1000 

gastric,  431 

spotted,  640 

general  pathology  of,  862 

causes  of,  864 

simple,  865 

typhoid,  867 

anatomical  characters,  867 
clinical  history,  870 
causation,  881 
diagnosis,  884 
prognosis,  887 
typhus,  888 

anatomical  characters,  888 
clinical  history,  889 
causation,  892 
diagnosis,  894 
prognosis,  895 
prevention  of,  847 


Fever — 

pythogenic,  884 

typhus  and  typhoid,  non-identity  of, 
896 

treatment  of,  897 
relapsing,  906 

anatomical  characters,  907 

clinical  history,  907 

causation,  910 

diagnosis,  910 

prognosis,  911 

treatment,  912 
erysipelatous,  913 
epidemic,  characterized  by  pharyngitis, 

915 
intermittent,  917 

anatomical  characters,  917 

clinical  history,  917 

causation,  922 

diagnosis,  924 

prognosis,  924 

treatment,  925 
quotidian,  919  . 
tertian,  919 
quartan,  919 
compound  types  of,  920 
latent,  921 
masked,  922 

intermittent  pernicious,  929 
remittent,  933 

anatomical  characters,  934 

clinical  history,  935 

pathological  character  and  causa- 
tion, 937 

diagnosis,  937 

prognosis,  938 

treatment,  938 
typho-malarial,  934 
remittent  pernicious,  939 
yellow,  940 

anatomical  characters,  941 

clinical  history,  942 

causation,  946 

diagnosis,  949 

prognosis,  950 

treatment,  950 

Fevers  and  other  general  diseases,  861 
classification  of,  861 
eruptive,  954 
periodical,  917 

Fibrin,  coagulation  of,  within  vessels,  73 
heart,  72 

morbid  increase  of,  in  blood,  69 
decrease  of,  70 
qualitative  changes  in,  71 
Fingers,  bulbous  or  clubbed,  292 
Fluxes,  45 

Fomites,  definition  of,  108 
Formations,  new,  51 
Functional  morbid  changes,  20 


GALL-STONES,  passage  of,  456 
Gangrene  of  lungs,  263 
Gastralgia,  452 
Gastric  ulcer,  404 
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Gastritis,  acute,  386 

anatomical  charnctcrs,  387 
clinical  history,  M8f 
pathological  character,  388 
causation,  088 
diagnosis,  389 
prognosis,  389 
treatment,  3'JO 
subacute,  391 
chronic,  394 
Gastro-maluxia,  403 
Gastrorrhagia,  440 

Genito-urinary  system,  diseases  of,  792 
Germ  theory  of  the  causation  of  diseases, 

108,  124 
Globules  of  blood,  changes  in  conformation 

and  composition  of,  04 
Globus  hystericus,  704 
Glosso-pharyngeal     nerve,     paralysis     of, 

074 
Glottis,  oedema  of,  277 

spasm  of,  279 
Glycohaemia,  82,  839  • 
Glycosuria,  839 
Goitre,  exophthalmic,  356 
Gout,  86,  1034 

anatomical  characters,  1035 
clinical  history,  1030 
pathological  character,  1040 
causation,  1041 
diagnosis,  1 042 
prognosis,  1044 
treatment,  1044 
rheumatic,  1048 
irregular  and  misplaced,  1038 
transient,  10:>6 
persistent  or  chronic,  1037 
Granulations  of  Bayle,  30 
Gravel,  801 
Graves'  disease,  356 
Greenhow  on  Addison's  disease,  854 
Growths,  morbid,  51 

Gums,  blue  discoloration  of,  in  lead-poison- 
ing, 480 


TI7EMATOLOGY,  57 
11     Ihumaturia,  835 
llacmotophilia,  1058 
Headache,  737 

sick,  4,32,  738 
Health,  definition  of,  22 
Heart-clot,  71 

Heart,  valvular   lesions   of,  with   enlarge- 
ment, 333 

anatomical  characters,  333 
clinical  history,  835 
pathological  character,  339 
causation,  339 
diagnosis,  340 
prognosis,  343 
treatment.  ".  \'> 
hypertrophy  and  dilatation  of,  334,  348. 

3-1 9 

enlaigement    of,   without  valvular  le- 
eions,  347 


Heart- 
atrophy  of,  349 
fatty  degeneration  of,  350 
softening  of,  352 
rupture  of,  353 
functional  disorder  of,  353 

associated  with  enlargement  of 
thyroid  body  and  prominence  of 
eye-balls,  356 
Heat  of  body,  113 
Helminthi,  intestinal,  612 
Hematemesis,  446 
Hemicrania,  737 
Ilemiplegia,  078 
Hemoptysis,  247 
Hemorrhage,  pulmonary,  246 
Ilemorrhagic  diathesis,  1058 
Hepatitis,  acute,  diffuse,  546 

anatomical  characters,  546 
clinical  history,  547 
pathological  character,  548 
causation,  548 
diagnosis,  548 
prognosis,  549 
treatment,  549 

circumscribed,  suppurative,  550 
chronic,  diffuse,  557 
Hermodactylus,  1044 
Hernia  within  abdomen,  425 
Heterologous  or  heteromorphous  products, 

40 

Heterotopia,  52 
Hippocratic  countenance,  123 
Histology,  morbid,  20 
Homologous   or   homomorphous   products, 

20 

Hum,  venous,  in  anaemia,  03 
Hydatids  in  the  kidneys,  8ci3 
lungs,  259 
liver,  549 
Hydrsemia,  80 
Uydrocephalus,  649 
Hydronephrosis,  7U7 
Hydro-peritoneum,  540 
Hydrophobia,  778 
Hydrops  cystidis  fellese,  680 
Ilydrorachis,  049 
Hydrothorax,  173 
Hygienic  treatment  of  disease,  129 
Hypergenesis,  62 
Hyperinosis,  69 
Ilyperplasia,  26 
Hypertrophy,  26 
of  lungs,  259 
Hypertemia,  active,  204 
passive,  204 
of  lungs,  204 
Hypinosis,  70 
Ilypochondriasis,  788 

Hypodermic  injections  of  morphia  in  neu- 
ralgia and  other  affections,  7_s 
injection  of  quinia,  WO 
Hypoglossus  nerve,  paralysis  of,  074 
Hysteria,  703 

Hysterical  convulsions,  765 
condition,  704 
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Hysterical — 
coma,  7G6 
delirium,  770 
cough,  281 


ICTERUS,  88,  581 

1     Ileus,  idiopathic,  429 

Impotence,  858 

Inanition,  450 

Incubation  of  disease,  definition  of,  119 

Induration,  29 

Iiifarctus,  78 

Infection,  definition  of,  97 

Inflammation,  consideration  of,  143 

Influenza,  216 

Inhalations,  215 

Inopexia,  72 

Insolation,  618 

Intestines,  structural  affections  of,  419 

Intestine,  invagination  of,  419 

twisting  of,  425 

stricture  and  compression  of,  426 

obstruction  of,  from  feces,  euteroiithes, 
etc.,  427 

functional  obstruction  cf,  429 

affections  of,  431 

perforation  of,  in  typhoid  fever,  875 


KIDNEY,  acute  inflammation  of,  802,  792 
degenerative  lesions  of,  809 
large  white,  809 
contracting  or  cirrhotic,  810 
fatty,  811 

lardaceous  or  waxy,  811 
cysts  in,  832 
hydatids  in,  833 
tuberculosis  of,  834 
carcinoma  of,  835 
movable,  835 
gouty,  810,  822,  1036 


T  ARYNGISMUS  STRIDULUS,  279 
Jj     Laryngitis,  acute  simple,  261 

anatomical  characters,  261 

clinical  history,  262 

pathological  character,  263 

causation,  263 

diagnosis,  264 

prognosis,  264 

treatment,  264 
snbacute,  266 
chronic,  266 
with  exudation,  269 

clinical  history,  270 

pathological  character,  272 

causation,  '272 

diagnosis,  272 

prognosis,  273 

treatment,  274 
Laryngoscope,  269 
Laryngotomy,  in  cases  of  thoracic  aneurism, 

305 
Larynx,  diseases  of,  260 


Larynx — 

topical  applications  within,  2G8 

morbid  growths  within,  283 

fistulous  orifice  in,  283 
Lead,  poisoning  by,  477 
Lesions  of  quantity,  consistence,  and  com- 
position, 25 

definition  of,  20 

classification  of,  25 

of  composition,  31 
Leucocytes,  33 
Leucocythemia,  66 
Lime,  syrup  of,  formula  for,  1028 
Lithiasis,  801 
Liver,  acute,  diffuse  inflammation  of,  546 

abscess  of,  550 

pysemic  abscesses  of,  555 

cirrhosis  of,  657 

fatty,  562 

nutmeg,  565 

Waxy  or  lardaceous,  565 

cancer  of,  567 

tuberculosis  of,  .569 

acute  atrophy  of,  569 

torpor  of,  663 

hydatids  in,  572 

pigmentary  deposit  in,  578,  936 

hypertrophy  of,  578 

functional  affections  of,  586 
Liver-fluke,  580 

congestion  of,  586 
Lockjaw,  774 
Lotura  carnium,  368 
Lumbago,  1033 
Lumbpdynia,  1033 
Lumbricoid  worms,  512 
Lymph,  32 

fibriuous  and  corpuscular,  .34 

croupous  and  plastic,  34 


MALACIA,  403,  444 
Malaria,  922 

Malformations,  congenital,  25 
Malingering,  122 
Mania  £  potu,  782 
Masturbation,  8(50 
Measles  (vide  Rubeola),  992 
Medicine,  definition  of,  17 

different  departments  of,  18 
principles  and  practice  of,  18,  19 
conservative,  127 
practice  of,  definition  of,  133 
Melaena,  467 
Melanaemia,  96 
Melituria,  839 
Meningitis,  cerebral,  acute,  628 

anatomical  characters,  628 
clinical  history,  629 
pathological  character,  630 
causation,  630 
diagnosis,  631 
prognosis,  631 
treatment,  632 
rheumatic,  630,  1019 
chronic,  633 
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Meningitis  — 

tuberculous,  634 
spinal,  038 
cerubro-spinal,  640 

anatomical  characters,  640 
cliuical  history,  641 
pathological  character,  645 
causation,  645 
diagnosis,  646 
prognosis,  647 
treatment,  647 

Mental  influences  in  the  treatment  of  dis- 
ease, 131 

Merismopoedia  ventriculi,  54, 
Mesmeric  or  magnetic  sleep,  774 
Miasm,  97 

Microsporon  audouni,  54 
Mind,  disorders  of,  723 

management  of,  in  disease,  131 
Molecular  theory  of  Bennett,  35 
Morbilli,  992 

Morbus  coxae  senilis,  1048 
Motor  oculi  communis,  paralysis  of,  669 
Motor  externus,  paralysis  of,  C>71 
Movements,  muscular  abnormal,  745 
Mumps,  400 

Murmurs,  cardiac  mitral,  340 
aortic,  341 
tricuspid,  341 
pulmonic,  342 

Mutations  in  therapeutics,  131 
Myalgia,  737,  1031 
Myelitis,  061 
Myelo-phthisis,  711 
Myo-carditis,  832 


VTECROBIOSIS,  31 

ll      Neoplasms,  51 
Nephritis,  suppurative,  702 

anatomical  characters,  793 
clinical  history,  793 
pathological  character,  794 
causation,  794 
diagnosis,  795 
prognosis,  706 
treatment,  797 
acute  desquamative,  802 

anatomical  characters,  803 
clinical  history,  803 
pathological  character,  805 
causation,  805 
diagnosis,  806 
prognosis,  806 
treatment,  807 
acute  desquamative,   after  scarlatina. 

983 

Nervous  system,  diseases  of,  594 
Neuralgia,  dorso-intercostal,  202 
Neuralgia,  724 

diagnosis  of,  726 
treatment  of,  727 
intercostal,  202,  734 
trit'acial,  731 
cervico-occipital,  733 
cervico-brachial,  733 


Neuralgia — 

lumbo-abdominal,  734 

crural,  735 

sciatic,  735 

of  skin,  736 

muscular,  737 
Neuritis,  721 
Neuroses,  722 
Niemeyer's   classification   of  therapeutical 

indications,  129 
Nomenclature  of  diseases,  19 
Nosology,  135 


OBESITY,  means  of  diminishing,  82 
Obstruction  of  bowels,  419 
(Edema,  46 

pulmonary,  256 
of  the  glottis,  277 
Ophthalmoscope,  in  disease,  117 
Opisthotonos,  775,  705 
Opium  in  pleuritis,  bronchitis,  and   other 

acute  inflammations,  151,  210 
Orchitis,  variolous,  957 
Ovaritis,  variolous,  957 
Oxaluria,  436,  752 
Oxyuris  vermicularis,  514 


PACHYMENINGITIS,  625 
JL      Palliative  measures  of  treatment,  129 
Palsy,  wasting  or  creeping,  710 
Pancreas,  affections  of,  501 
Paracentesis  in  pleuritis,  162 

empyema,  166 
Paralysis,  005 

reflex,  607 

of  third  cranial  nerve,  669 

of  fourth  cranial  nerve,  670 

of  fifth  cranial  nerve,  670 

of  sixth  cranial  nerve,  671 

of  motor   portion   of  seventh   cranial 
nerve,  671 

of  eighth  cranial  nerve,  674 

of  ninth  cranial  nerve,  676 

local,  of  other  than  cranial  nerves,  675 

of  the  cervical  sympathetic  nerve,  676 

hemiplegic,  678 

paraplegic,  689 

general  spinal,  698 

agitans,  747 

glosso-labial,  705 

general  cerebral,  708 

myo-sclerotic,  720 

treatment  of,  701 
at'trXiiphtlieriu,  1007 

from  l«r  675 

infantile.  711 
Paraplegia,  689 

reflex,  693 

Parasites,  animal  and  vegetable,  53 
Parotiditis,  400 

in  typhoid  fever,  874 
Pathology,  definition  of,  18 

general  and  special,  18 

medical  and  surgical,  19 
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Pathology — 

humoral,  103 

relationship  to  physiology,  23 
special,  introduction  to,  133 
Pathophobia,  788 
Pericarditis,  acute,  316 

anatomical  characters,  316 
clinical  history,  317 
pathological  character,  318 
causation,  318 
diagnosis,  319 
prognosis,  321 
treatment,  322 
chronic,  324 
pueumo,  325 
Peri-hepatitis,  537 
Perinephritis,  799 
Peripneumonia,  177 
Peritonitis,  acute  general,  526 

anatomical  characters,  526 
clinical  history,  527 
pathological  character,  528 
causation,  529 
diagnosis,  530 
prognosis,  631 
treatment,  632 
partial  or  circumscribed,  537 
chronic,  537 

tuberculous  and  cancerous,  538 
Perspiration,  excrementitious  principles  of, 

in  blood,  87 
Pertusssis,  239 

clinical  history,  239 
pathological  character,  242 
causation,  243 
diagnosis,  243 
prognosis,  243 
treatment,  243 
Pharyngitis,  396 

simple  acute,  397 
chronic,  398 
epidemic,  398 
follicular,  399 

Pharyngeal-retro,  abscess,  397 
Phlebitis,  91 

portal,  555 
Phosphuria,  802 
Phthisis,  bronchial,  41 

pulmonary.     (  Vide  Pulmonary  Tuber- 
culosis.) 
laryngeal,  267 
acute,  36,  298 
Physician,  definition  of,  17 
Pica,  446 

Pigment  induration  of  lung,  106 
Plethora,  58 
Pleuritis,  acute,  137 

anatomical  characters,  137 
clinical  history,  140 
pathological  character,  143 
causation,  144 
diagnosis,  145 
prognosis,  147 
treatment,  148 
varieties  of,  156 
chronic,  156 


Plearitis,  chronic — 

anatomical  characters  of,  156 
clinical  history,  157 
pathological  character,  158 
causation,  158 
prognosis,  159 
diagnosis,  160 
treatment,  161 

relations  to  tuberculosis,  158,  159 
paracentesis  in,  162 
suppurative  (vide  Empyema),  164 
Pleuritis  with  pneumothorax,  167 

anatomical  characters,  168 
clinical  history,  168 
diagnosis,  168 
prognosis,  169 
treatment,  170 
circumscribed,  172 
Pleuritis,  diaphragmatic,  964 
Pleurodynia,  202,  1033 
Pleuro-pneumonitis,  177 
Pleurosthotonos,  775 
Pneumatoses,  53 
Pneumonitis,  174 
acute  lobar,  175 

anatomical  characters,  176 
clinical  history,  178 
pathological  character,  182 
causation,  182 
diagnosis,  184 
prognosis,  185 
treatment,  188 
circumscribed,  195 
chronic,  196 
lobular,  201 
interstitial,  197 
typhoid,  182 

Pneumo-pericarditis,  325 
Pneumorrhngia,  251 
Pneumothorax,  170 
Poisons,  99,  390 
Polyaemia,  58 
Polydipsia,  445 
Polyphagia,  443 
Polyuria,  837 
Portability  of  disease,  108 
Prodromes  of  disease,  definition  of,  119 
Prognosis,  definition  of,  21 

consideration  of,  122 
Prognostics,  unfavorable,  123 
Proliferation  of  cells,  Virchow's   doctrine, 

35 
Prophylaxis,  definition  of,  21,  124 

consideration  of.  124 
Prophylactic  measures  of  treatment,  128 
Pulmonary  gangrene,  253 
oedema,  256 
congestion,  204 
tuberculosis,  284 

anatomical  characters,  284 
clinical  history,  287     - 
pathological  character,  293 
causation,  293 
diagnosis,  299 
prognosis,   301 
treatment,  303 
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Pulmonary  tuberculosis — 

acute,  ;M2 

Purpura  hemorrhagica,  and  simplex,  1056 
rvii-inia,  91 
PyarthroriB,  1030 
Pyelitis,  792 
Pyonephrosis,  793 
Pyothorax,  1G4 
Pyrosis,  433,  441 


Q 


UINTA,  hypodermic  injection  of,  92G,  932 
Quinsy,  896 


RABIES,  778 
Regurgitation,  gastric,  433 
Relapsing  fever,  906 
Respiratory  system,  diseases  of,  137 
Restorative  treatment,  129 
Rheumatism,  acute  articular,  1016 
clinical  history,  1016 
pathological  character,  1021 
causation,  1022 
diagnosis,  1023 
prognosis,  1023 
treatment,  1024 

articular,  subacute,  and  chronic,  1028 
gonorrlioeal,  1030 
syphilitic,  1030 
muscular,  1031 
Roseola,  932 
Rubeola,  992 

clinical  history,  992 
causation,  995 
diagnosis,  997 
prognosis,  998 
treatment,  998 
hemorrhagic,  995 
nigra,  995 
Bine  catarrho,  994 
eruptione,  (J94 


SANITARY  measures  of  treatment,  129 
Sarcina  ventriculi,  442 
Scapulodynia,  1033 
Scarlatina,  977 

anatomical  characters,  977 
clinical  history,  977 
causation,  984 
diagnosis,  '.is"> 
prognosis,  986 
treatment,  988 
maligna,  981 
angiuosa,  982 
hemorrhagic,  982 
sine  eruptione,  983 
Sclerema,  720 
Sclerosis  of  lung,  169 
Scorbutus,  90,  1051 

anatomical  characters,  1051 
clinical  history,  1U.V.J 
pathological  character,  1053 
causation,  1053 
diagnosis,  1053 


Scorbutus— 

prognosis,  1054 

prevention,  1054 

treatment,  1055 
Scrofula,  41 
Scybala,  368 
Semeiology,  definition  of,  21 

consideration  of,  111 
Seminal  emissions,  involuntary,  856 
Septicaemia,  94 
Sequelae  of  disease,  119 
Signs,  definition  of,  112 
Siderosis  of  lung,  200 
Smallpox,  954 

(  Vide  Variola.) 
Softening,  29 
Solidism,  doctrine  of,  103 
Somnambulism,  774 
Sordes  in  typhoid  fever,  874 
Spasm  idiopathic,  746 
Speech,  loss  of,  after  apoplexy,  614 
Spermatorrhoea,  856 
Sphygmograph,  account  of,  in  health  and 

disease,  114 
Spina  bifida,  649 

Spinal  cord,  congestion  and  anosmia  of,  624 
hemorrhage  within,  G24 
spinal  meningitis,  638 
structural  lesions  of,  GC3 
Spleen,  affections  of,  687 

removal  of,  591 
Stomach,  structural  affections  of,  402 

induration  of,  402 

softening  of,  403 

ulcer  of,  404 

carcinoma  of,  411 

dilitation  of,  414 

degeneration  of  tubules  of,  416 

inflammation  of,  386 
(Vide  Gastritis.) 

functional  affections  of,  450 
Strychnia,  effects  of,  contrasted  with  teta- 
nus, 776 

St.  Vitus's  dance,  741 

Sugar,  abnormal  accumulation  of,  in  blood, 
82 

presence  of,  in  urine,  844 
Sunstroke,  618 

Supra-renal  capsules,  disease  of,  851 
Sustaining  measures  of  treatment,  129 
Symptomatology,  definition  of,  111 
Symptoms,  pathognomonic  and  diagnostic, 
111 

subjective  and  objective,  111 


or  tapeworms,  516 
1      TMies  bleuatres,  876 
Temperature  in  disease,  112 
Tenesmus,  868 
Ti'tsinus,  774 
Thallophytes,  54 
Therapeutical    measures,   classification   of, 

128 
indications,    Niemeyer's   classification 

of,  129 
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Therapeutics,  general  and  special,  definition 
of,  21,  125 

consideration  of,  125 
Thermometer  in  health  and  disease,  112 
Thoracentesis  in  pleuritis,  155,  1G2 

empyema,  166 
Thrombosis,  71 
Tic  douloureux,  731 
Tonsillitis,  396 
Tophus,  1035 
Tormina,  368 
Torticollis,  1033 
Toxasmia,  85 
Toxicology,  99 
Trachea,  affections  of,  200 
Tracheotomy  in  acute  laryngitis,  2G6 

syphilitic  laryngitis,  269 

diphtheritic  laryngitis,  276 

oedema  of  glottis,  278 

in  diphtheria,  1015 
Trance,  773 

Transudation,  definition  of,  32 
Transudations,  44 

Treatment  of  diseases,  classification  of  ob- 
jects of,  128 
Trembling,  senile,  747 

mercurial,  748 
Trichinae  spiralis,  521 
Trichiniasis,  521 
Trichophyton  tonsurans,  54 
Tricocephalus  dispar,  512 
Trifacial  nerve,  paralysis  of,  670 

neuralgia  of,  731 
Trismus,  774 
Tubercle,  35 

gray,  36 

yellow,  37 

obsolete,  37 

inoculation  with,  40 

within  cranium,  6G6 

in  kidneys,  834 
Tuberculosis,  pulmonary,  284 

anatomical  characters,  284 
clinical  history,  287 
pathological  character,  293 
causation,  293 
diagnosis,  209 
prognosis,  301 
treatment,  303 

pulmonary,  acute,  312 
Tuffnell  on  treatment  of  aneurism,  365 
Tympanites,  53,  433,  434 
Typhlitis,  381 
Typhlo-enteritis,  381 
Typhoid  product,  44 
Typho-malarial  fever,  934 
Typho-mania,  873 


TTBJEMIA,  84 

LJ     in  typhoid  fever,  879 

in.  scarlatina,  981 
Urea,    volumetric    analysis   of    urine    for, 

815 

Uricajmia,  86,  1040 
Uric  acid,  mode  of  determining  presence  of, 

in  blood,  1043 
Urine,  tests  for  sugar  in,  844 


VACCINATION,  973 
?       Vaccinia,  968 
Varicella,  975 
Variola,  954 

anatomical  characters,  955 
clinical  history,  955 
causation,  959 
diagnosis,  962 
prognosis,  962 
treatment,  963 

differential  diagnosis  of,  from  scarla- 
tina, rubeola,  and  roseola,  933 
Varioloid,  966 
Venom,  definition  of,  98 
Vertigo,  739 
Villemin's   experiments    showing    inocula- 

bility  of  tubercle,  40 
Virchow,  cell-theory  of,  35 
Virus,  97 
Volvulus,  419 

nitiug  in  dyspepsia,  435 


WATERBRASH,  433 
Water,  increase    and  diminution   of, 
in  blood,  80 
Water,    employment   of,    in    pleuritis   and 

pneumonitis,  153,  189 
in  typhus  and  typhoid  fever,  898 
in  scarlatina,  988 
Waxy  degeneration,  50 
Whooping-cough  (  Vide  Pertussis),  239 
Wind-sucking,  434 
Worms,  intestinal,  512 
lumbricoid,  512 
thread  or  pin,  514 
tape,  516 

tricocephalus  dispar, '515 
trichinal,  521 
Wrist-drop,  677 
Writer's  cramp,  746 
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WORKS  BY  AUSTIN  FLINT,  M.D., 
Professor  of  the  Principles  aud  Practice  of  Medicine  in  Bollevue  Hospital  Medical  College,  \.  Y. 


A  TREATISE  ON  THE 

PRINCIPLES  AND  PRACTICE  OF  MEDICINE: 

DESIGNED  FflR  THE  USE  OF  STUDENTS  AND  PRACTITIONERS  OF  MEDICINE. 

Fourth  Edition,  thoroughly  Bevised. 
In  one  large  and  closely  printed  octavo  volume  of  nearly  1100  pages :  handsome  extra 

cloth,  $6  ;  or  strongly  bound  in  leather,  raised  bands,  $7. 

By  common  consent  of  the  English  and  American  medical  press,  this  work  has  been  assigned 
to  the  highest  position  as  a  complete  and  compendious  text-book  on  the  most  advanced  condition 
of  medical  science.  At  the  very  moderate  price  at  which  it  is  offered  it  will  be  found  one  of  the 
cheapest  volumes  now  before  the  profession.  A  few  notices  of  previous  editions  are  appended. 

Admirable  and  unequalled. —  Western  Journal  of  I  Flint's  There  is  no  superfluity  of  word  or  thought, 
Medicine,  Nov.  1869.  the  author  being  endowed  with  a  condensing  a  \ 

Dr.  Flint's  work,  though  claiming  no  higher  title 
than  that  of  a  text-book,  is  really  more.  He  is  a  man 
of  large  clinical  experience,  and  his  book  is  full  of 
such  masterly  descriptions  of  disease  as  can  only  he 
di-divu  by  a  man  intimately  acquainted  with  their 
various  forms.  It  is  a  work  which  we  can  cordially 
recommend  to  our  readers  as  fully  abreast  of  the 
science  oftheday.— Edinburgh Med.  Journal,  Oct.'69. 

One  of  the  best  works  of  the  kind  for  the  practi- 
tioner, and  the  most  convenient  of  all  for  the  student. 
—Ant.  Journ.  Med.  Sciences,  Jan.  1869. 

The  third  edition  of  this  most  excellent  book  scarce- 
ly needs  any  commendation  from  us.  The  volume, 
as  it  stands  now,  is  really  a  marvel.  Not  only  is  it 
wonderful  that  any  one  man  can  have  grasped  in  his 
mind  the  whole  scope  of  medicine  with  that  vigor 
which  Dr.  Fliut  shows,  but  the  condemned  yet  clear 
way  in  which  this  is  done  is  a  perfect  literary  tri- 
umph. Dr.  Flint  is  pre-eminently  one  of  the  strong 
ui"ii,  whose  right  to  do  this  kind  of  thing  is  well  ad- 
mitted ;  aud  we- say  no  more  than  the  truth  when  we 
affirm  that  he  is  very  nearly  the  only  living  mau  thai 
could  do  it  with  such  results  as  the  volume  before  us 
—  The  London  Practitioner,  March,  1869. 

This  is  in  some  respects  the  best  text-book  of  medi- 
cine in  our  language. —London  Med.  Times  and 
(l<izt:ttt,  Feb.  6,  1869. 

We  do  not  know  of  a  practical  work  so  solid  as 


tus  of  great  efficiency.  To  the  student  at  school,  and 
to  the  "busy  practitioner"  who  lackstime  or  inclina- 
tion to  question  the  old  and  new  masters,  and  who  is 
willing  to  be  helped  towards  conclusion",  there  is  no 
work  in  our  language  so  well  sdapted  as  the  treatise 
of  Professor  Flint. — Pacific  Jtftd.  and  Sura.  Journ. 
Jan.  1869. 

Practical  medicine  was  at  sen  when  this  book  ap- 
peared above  the  horizon  as  a  safe  and  capacious  har- 
bor. It  came  opportunely,  and  was  greeted  with 
pleasurable  emotions  throughout  the  land. — A'anh- 
ville.  Mf.d.  and  Surg  Journ.,  May,  1S69. 

Till  that  day  arrives  Professor  Flint's  treatise,  of 
which  the  third  edition  haw  just  appeared,  will  con- 
tinue to  hold  its  place  in  the  first  rank.  For  per.-pi- 
cuity,  attention  to  detail,  correct  pathology,  and  en- 
lightened therapeutics,  it  is  not  excelled  by  any  other 
similar  work,  and  in  the  last  particular  excels  them 
all.  Large  practical  experience  and  thorough  scientific 
training  are  possessed  in  a  high  degree  by  Dr.  Fliut. 
That  the  union  of  such  qualifications  should  have  led 
t-i  the  production  of  a  satisfactory  treatise  on  the  prac- 
tice of  medicine  is  not  a  matter  of  surprise.  Th»t 
such  has  been  the  result  i.-  evidenced  by  the  rapid  sale 
of  two  large  editions,  and  the  appearance  of  the  third 
in  less  than  two  years  from  the  date  of  the  first  pub- 
lication.—  Quart.  Journal  »f  Psychological  Medi- 
cine and  Medical  Jurisprudence,  Jan.  Ibti9. 


Enlarged  Edition — Just  Issued. 
A  PRACTICAL  TREATISE  ON  THE 

Diagnosis,  Pathology,  and  Treatment  of  Diseases  of  the  Heart, 

Second  Edition,  thoroughly  Revised  and  Enlarged. 
In  one  handsome  octavo  volume  of  550  pages  :  extra  cloth,  $4. 

The  appearance  of  a  new  edition  of  this  standard  \  On  its  first  issue,  ten  years  ago,  this  treatise  took 
work  calls  for  no  extended  notice  from  the  reviewer,  its  place  in  the  front  rank  of  professional  literature 
and  yet.  a  comparison  of  this  with  the  last  issue  will  !  at  home,  and  has  divided  the  honors  with  Dr.  s- 
show  that  in  many  parts  it  is  substantially  a  new  work  abroad,  in  the  field  of  which  it  treats.  In  this, 
book.  Altogether,  we  are  of  the  opinion  that  the  ad-  the  second  edition,  the  author  has  embodied  the  re- 
ditions  and  changes  made  in  this  edition  of  Prof.  !  suits  of  his  experience,  larger  probably  than  that  of 
Flint's  work  have  materially  enhanced  its  value,  and  any  other  American  practitioner  during  the  interven- 
that  they  will  tend  still  stronger  to  confirm  the  esti-  :  ing  years,  and  given  us  what  will  be  recognized, 
mate  which  the  profession  in  this  country  have  put  wherever  the  English  language  is  read,  as  a  standard 
upon  the  hook,  which  was  already  accepted  as  a  lead-  authority  on  the  subject  of  cardiac  diseases. — S.  1. 
Ing  authority  in  all  matters  pertaining  to  diseases  of  M<-.<l.  GnzMe,  Jan.  2S,  1871. 
the  heart.—  N.  Y.  Med.  Journal,  Oct.  1870. 


III. 


PHYSICAL  EXPLORATION*  AND  DIAGNOSIS  OF 

DISEASES  AFFECTING  THE  RESPIRATORY  ORGANS. 

SECOND   EDITION,   REVISED. 

In  one  handsome  octavo  volume  of  595  pages:  extra  cloth,  $4  50. 


Premising  this  observation  of  the  necessity 
student  and  practitioner  making  himself  acq 
with  auscultation  aud  percussion,  we  may  Mate  our 
honest  opinion   that  Dr.  Flint's  treatise  is'., no  of  the 
in ost  trustworthy  guides  which  he  can  consult.     The 
style  is  clear  ami   distinct,  and  is  also  concise,  beini; 
free  from  that  tendency  to  over-refinement  and  unne- 
cessary minuteness  which  characterizes  many  works 


on  the  same  subject — Dublin  Medical  Press,  Feb.  2, 

This  is  an  admirable  book.     Excellent  in  detail  and 

>n,    nothing   better  conld  be   desired  by  the 

practitioner        Dr     Flint    enriches    his    subject   with 

much  solid  ami   not  a    little  original  observation. — 

llnitking't  Abstract,  Jan.  IStiT. 


HENRY  C.  LEA— Philadelphia. 


VALUABLE  WORKS  ON  DISEASES  OF  WOMEN  AND  CHILDREN. 


A    PRACTICAL    TREATISE    ON   THE    DISEASES   OF   WOMEN- 

By  T.  GAILLARD  THOMAS,  M.D.,  Professor  of  Obstetrics  and  Diseases  of  Women  and  Chil" 
dren  in  the  College  of  Physicians  and  Surgeons,  N.  York  ;  Obstetric  Physician  to  the  Stran- 
gers' and  the  Roosevelt  Hospitals ;  Consulting  Physician  to  the  N.  Y.  State  Women's 
Hospital,  &c.  With  about  Two  Hundred  and  Fifty  Illustrations.  Third  Edition,  Enlarged 
and  thoroughly  Revised.  In  one  large  and  handsome  octavo  volume  of  784  pages;  leather, 
$6  ;  cloth,  $5. 

The  exhaustion  of  two  very  large  edition?  in  a  little  more  than  three  years  shows  that  the 
author  has  not  failed  in  his  endeavor  to  supply  the  admitted  want  of  a  work  which  should,  in  a 
moderate  compass,  furnish  a  complete  view  of  all  the  modern  aspects  of  gynaecology.  Stimu- 
lated by  the  very  favorable  reception  accorded  to  his  labors,  he  has  sought  to  render  the  present 
edition  still  more  worthy  than  its  predecessors.  Every  portion  of  the  work  has  been  thoroughly 
revised,  several  new  chapters  and  a  number  of  new  illustrations  have  been  introduced,  and  the 
most  painstaking  care  has  been  bestowed  to  make  jt  a  full  and  trustworthy  guide  for  the  student 
and  practitioner.  To  accommodate  the  numerous  additions  the  size  of  the  page  has  been  en- 
larged, notwithstanding  which  the  number  of  pages  has  been  increased  by  nearly  one  hundred 
and  fifty ;  in  fact,  the  present  edition  contains  nearly  one-third  more  matter  than  the  preceding, 
notwithstanding  which  it  has  been  kept  at  the  former  very  moderate  price.  The  work,  it  is 
therefore  hoped,  will  continue  to  maintain  its  position  as  the  favorite  book  for  consultation  by  all 
who  have  to  treat  this  frequent  and  important  class  of  diseases. 


ON  DISEASES    PECULIAR   TO  WOMEN:    including  Displacements 

of  the  Uterus.  By  HUGH  L.  HODGB,  M.D.,  Emeritus  Professor  of  Obstetrics,  &o.,  in  the  Uni- 
versity of  Pennsylvania.  With  original  illustrations.  Second  Edition,  Revised  and  Enlarged. 
In  one  beautifully  printed  octavo  volume  of  521  pages  ;  extra  cloth,  $4  50. 

As  a  contribution  to  the  study  of  women's  diseases,  |  oa  its  own  merits.—  Pacific  Ned.  and  Surg  Journ., 
it  is  of  great  value,  and  is  abundantly  able  to  stand  |  Oct.  186S. 


A  CLINICAL  EXPOSITION  OF  THE  MEDICAL  AND  SURGICAL 

DISEASES  OF  WOMEN.  By  ROBERT  BARNES,  M.D.,  F.R.C.P.,  Obstetric  Physician  to  St. 
Thomas's  Hospital,  &c.  In  one  large  and  handsome  octavo  volume,  with  numerous  illustra- 
tions. (Nearly  Ready.)  

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

CHILDREN.  By  LEWIS  J.  SMITH,  M.D.,  Professor  of  Morbid  Anatomy  in  the  Be'levue 
Hospital  Med  College,  N.  Y.  Second  Edition.  Revised  and  greatly  Enlarged.  In  one 
handsome  octavo  volume  of  742  pages;  extra  cloth,  $5  ;  leather,  $6.  (Just  Issued.) 

From  the,  Preface  to  the  Second  Edition. 

In  presenting  to  the  profession  the  second  edition  of  his  work,  the  author  gratefully  acknowl- 
edges the  favorable  reception  accorded  to  the  first.  He  has  endeavored  to  merit  a  continuance 
of  this  approbation  by  rendering  the  volume  much  more  complete  than  before.  Nearly  twenty 
additional  diseases  have  been  treated  of,  among  which  may  be  named  Diseases  Incidental  to  Birth, 
Rachitis,  Tuberculosis,  Scrofula,  Intermittent,  Remittent,  and  Typhoid  Fevers,  Chorea,  and  the 
various  forms  of  Paralysis.  Many  new  formulae,  which  experience  has  shown  to  be  useful,  have 
been  introduced,  portions  of  the  text  ef  a  less  practical  nature  have  been  condensed,  and  other 
portions,  especially  those  relating  to  pathological  histology,  have  been  rewritten  to  correspond 
with  recent  discoveries.  Every  effort  has  been  made,  however,  to  avoid  an  undue  enlargement 
of  the  volume;  but,  notwithstanding  this,  and  an  increase  in  the  size  of  the  page,  the  number  of 
pages  has  been  enlarged  by  more  than  one  hundred. 
227  WEST  49TH  STREET,  NEW  YOKE,  April,  1872. 


This  excellent  work  has  already  been  fully  re- 
viewed in  our  pages.  We  need,  therefore,  do  little 
more  than  chronicle  the  appearance  of  a  new  and 
improved  edition.  No  better  work  on  children's  dis- 
eases could  be  placed  in  the  hands  of  the  student, 
containing,  ae  it  does,  a  very  complete  account  of  the 


symptoms  and  pathology  of  the  diseases  of  early  life, 
and  possessing  the  further  advantage,  in  which  it 
stands  aloue  amongst  other  works  cm  its  subject,  of 
recommending  treatment  in  accord  with  the  most  re- 
cent therapmtical  views. — Brit,  and  For.  Med.-C/ii- 
rurg.  Rev.,  Jan.  1873. 


LECTURES  ON  THE  DISEASES  OF  INFANCY  AND  CHILD- 
HOOD. By  CHARLES  WEST,  M.D.,  Physician  to  the  Hospital  for  Sick  Children,  <fec  Fourth 
American,  from  the  Fifth  Revised  and  Enlarged  English  Edition.  In  one  large  and  hand- 
some octavo  volume  of  656  closely-printed  pages.  Extra  cloth,  $4  50  ;  leather,  $5  50. 


Undoubtedly  one  of  the  best  books  on  the  subject 
we  havf  ever  seen,  and  we  cheerfully  recommend  it 
to  the  profession.—  N.  0.  Med.  Record,  July  1,  1866. 

Dr.  West's  book  is  the  best  that  has  ever  been  writ- 
ten in  the  English  language  on  the  diseases  of  iu fancy 
and  childhood. — Columbus  Review  of  Medicine  and 
Surgery. 

One  of  the  best  publications  ever  issued  upon  dis- 
eases of  children. — Medical  Examiner. 


It  is  one  standing  by  itself  on  its  important  snb 
ject  in  our  language — unapproached,  unrivalled. — 
Brit,  and  Fur.  Med.-Ch.ir.  Review. 

All  things  considered,  this  book  of  Dr.  West  is  by- 
far  the  test  treatise  in  our  language  upon  such  modi- 
fications of  morbid  action  and  disease  as  are  wit- 
nessed when  we  have  to  deal  with  infancy  and 
childhood. — London  Lancet. 


HENRY  C.  LEA— Philadelphia. 


C. 

(LATE  LEA  &  BLAHCHARD'S) 


OF 

MEDICAL  AND  SUKGICAL  PUBLICATIONS, 


In  asking  the  attention  of  the  profession  to  the  works  contained  in  the  following 
pages,  the  publisher  would  state  that  no  pains  are  spared  to  secure  a  continuance  of 
the  confidence  earned  for  the  publications  of  the  house  by  their  careful  selection  aud 
accuracy  and  finish  of  execution. 

The  printed  prices  are  those  at  which  books  can  generally  be  supplied  by  booksellers 
throughout  the  United  States,  who  can  readily  procure  for  their  customers  any  works 
not  kept  in  stock.  Where  access  to  bookstores  is  not  convenient,  books  will  be  sent 
by  mail  post-paid  on  receipt  of  the  price,  but  no  risks  are  assumed  either  on  the 
money  or  the  books,  and  no  publications  but  my  own  are  supplied.  Gentlemen  will 
therefore  in  most  cases  find  it  more  convenient  to  deal  with  the  nearest  bookseller. 

An  ILLUSTRATED  CATALOGUE,  of  64  octavo  pages,  handsomely  printed,  will  be  for- 
warded  by  mail,  postpaid,  on  receipt  of  ten  cents. 

HENRY  G.  LEA. 

Noa.  706  and  708  SANSOM  ST.,  PHILADELPHIA,  April,  1873. 


ADDITIONAL  INDUCEMENT  FOR  SUBSCRIBERS  TO 

THE  AMERICAN  JOURNAL_OF_THE  MEDICAL  SCIENCES. 

THBEE  MEDICAL  JOUKNALS,  containing  over  2000  LARGE  PAGES, 

Free  of  Postage,  for  SIX  DOLLAES  Per  Animni, 

TERMS    FOH   1873: 

THB  AMERICAN  JOURNAL  OP  THE  MRDICAL  SCIENCES,  and  )  Five  Dollars  per  annum, 
THB  MEDICAL  NEWS  AND  LIBRARY,  both  free  of  postage,      j  in  advance. 

on. 
THB  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES,  published  quar-")  y.     n  .. 

terly  (1150  pages  per  annum),  with 

THB  MEDICAL  NEWS  AND  LIBRARY,  monthly  (384  pp.  per  annum),  and  j-  per  annum 
THE  HALF-YEARLY  ABSTRACT  OF  THE  MEDICAL  SCIENCES,  published  I  .       , 

Feb.  and  August  (GOO  pages  per  annum),  all  free  of  postage.     J  lt 

SEPARATE  SVBSCniPTIONS  TO 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES,  subject  to  postage  when  not  paid 

for  in  advance,  Five  Dollars. 

THE  MEDICAL  NEWS  AND  LIBRARY,  free  of  postage,  in  advance,  One  Dollar. 
THE  HALF-YEARLY  ABSTRACT,  Two  Dollars  and  a  Half  per  annum  in  advance.     Single 

numbers  One  Dollar  and  a  Half. 

It  is  manifest  that  only  a  very  wide  circulation  can  enable  so  vast  an  amount  of 
valuable  practical  matter  to  be  supplied  at  a  price  so  unprecedentedly  low.  The  pub- 
lisher, therefore,  has  much  gratification  in  stating  that  the  rapid  and  steady  increase 
in  the  subscription  list  promises  to  render  the  enterprise  a  permanent  one,  and  it  \n 
with  especial  pleasure  that  he  acknowledges  the  valuable  assistance  spontaneously 
rendered  by  so  many  of  the  old  subscribers  to  the  "JOURNAL,"  who  have  kindly  made 

(For  "  AMERICAS  CHEMIST,"  see  p.  11.) 

(For  "OBSTKTKICAL,   JOURNAL,"  366  p.   22  ) 
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known  among  their  friends  the  advantages  thus  offered  and  have  induced  them  to 
subscribe.  Relying  upon  a  continuance  of  these  friendly  exertions,  he  hopes  to  be 
able  to  maintain  the  unexampled  rates  at  which  these  works  are  now  supplied,  and  to 
succeed  in  his  endeavor  to  place  upon  the  table  of  every  reading  practitioner  in  the 
United  States  a  monthly,  a  quarterly,  and  a  half-yearly  periodical  etthe  comparatively 
trifling  cost  of  Six  DOLLARS  per  annum. 

These  periodicals  are  universally  known  for  their  high  professional  standing  in  their 
several  spheres. 

I. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

EDITED  BY  ISAAC  HAYS,  M.  D., 

is  published  Quarterly,  on  the  first  of  January,  April,  July,  and  October.  Each 
number  contains  nearly  three  hundred  large  octavo  pages,  appropriately  illustrated, 
wherever  necessary.  It  has  now  been  issued  regularly  for  nearly  FIFTY  years,  during 
almost  the  whole  of  which  time  it  has  been  under  the  control  of  the  present  editor. 
Throughout  this  long  period,  it  has  maintained  its  position  in  the  highest  rank  of 
medical  periodicals  both  at  home  and  abroad,  and  has  received  the  cordial  support  of 
the  entire  profession  in  this  country.  Among  its  Collaborators  will  be  found  a  large 
number  of  the  most  distinguished  names  of  the  profession  in  every  section  of  the 
United  States,  rendering  the  department  devoted  to 

ORIOINAL    COMMUNICATIONS 

full  of  varied  and  important  matter,  of  great  interest  to  all  practitioners.  Thus,  during 
1872,  articles  have  appeared  in  its  pages  from  nearly  one  hundred  gentlemen  of  the 
highest  standing  in  the  profession  throughout  the  United  States.* 

Following  this  is  the  "  REVIEW  DEPARTMENT,"  containing  extended  and  impartial 
reviews  of  all  important  new  works,  together  with  numerous  elaborate  "ANALYTICAL 
AND  BIBLIOGRAPHICAL  NOTICES"  of  nearly  all  the  medical  publications  of  the  day. 

This  is  followed  by  the  "QUARTERLY  SUMMARY  OF  IMPROVEMENTS  AN~J  DISCOVERIES 
IN  THE  MEDICAL  SCIENCES,"  classified  and  arranged  under  different  heads,  presenting 
a  very  complete  digest  of  all  that  is  new  and  interesting  to  the  physician,  abroad  as 
well  as  at  home. 

Thus,  during  the  year  1872,  the  "JOURNAL"  furnished  to  its  subscribers  Eighty-four 
Original  Communications,  One  Hundred  and  Twenty-nine  Reviews  and  Bibliograph- 
ical Notices,  and  Three  Hundred  and  seven  articles  in  the  Quarterly  Summaries,  mak- 
ing a  total  of  about  FIVE  HUNDRED  articles  emanating  from  the  beat  professional 
minds  in  America  and  Europe. 

That  the  efforts  thus  made  to  maintain  the  high  reputation  of  the  "  JOURNAL"  are 
successful,  is  shown  by  the  position  accorded  to  it  in  both  America  and  Europe  as  a 
national  exponent  of  medical  progress  : — 

Dr.  Hays  keeps  his  great  American  Quarterly,  in  matter  it  contains,  and  has  established  for  itself  » 
which  he  is  now  assisted  by  Dr.  Minis  Hays,  at  the  :  reputation  in  every  country  where  medicine  is  cul- 
head  of  his  country's  medical  periodicals. — Dublin  tivated  as  a  science. — Brit,  and  fbr.  Med.-Chirurg. 


Medical  Press  and  Circular,  March  8,  1871. 

Of  English  periodicals  the  Lancft,  and  of  American 
the  Am.  Journal  of  the  Medical  Sciences,  are  to  be 
regarded  as  necessities  to  the  reading  practitioner. — 
N  Y.  Medical  Gazette,  Jan.  7,  1S71. 

The  American  Journal  of  the  Medical.  Sciences 


Review,  April,  1871. 
One  of  the  best  of  its  kind. — London  Lancet,  Aug. 


Almost  the  only  one  that  circulates  everywhere, 
all  over  the  Union  and  in  Europe. — London  Medical 
Times,  Sept.  5,  1868. 


yields  to  none  in  the  amount  of  original  and  borrowed 

The  subscription  price  of  the  "AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES  "  has 
never  been  raised,  during  its  long  career.  It  is  still  FIVE  DOLLARS  per  annum  ;  and 
when  paid  for  in  advance,  the  subscriber  receives  in  addition  the  "  MEDICAL  NEWS  AND 
LIBRARY,"  making  in  all  about  1500  large  octavo  pages  per  annum,  free  of  postage. 

II. 

THE  MEDICAL  NEWS  AND  LIBRARY 

is  a  monthly  periodical  of  Thirty-two  large  octavo  pages,  making  384  pages  p3r 
annum.  Its  "Nsws  DEPARTMENT"  presents  the  current  information  of  the  day,  with 
Clinical  Lectures  and  Hospital  Gleanings;  while  the  " LIBRARY  DEPARTMENT"  is  de- 
voted to  publishing  standard  works  on  the  various  branches  of  medical  science,  paged 
separately,  so  that  they  can  be  removed  and  bound  on  completion.  In  this  manner 
subscribers  have  received,  without  expense,  such  works  as  "  WATSON'S  PRACTICE," 
"  TODD  AND  BOWMAN'S  PHYSIOLOGY,"  "W  EST  ON  CHILDREN,"  "  M  ALGAIGNE'S  SURGERY," 
<fec.  &c.  And  with  January  1873  will  be  commenced  the  publication  of  Dr.  McCALL 

*  Communications  are  iurited  from  gentlemen  in  ail  panu  ot  the  country.  Elaborate  arcicies  inserted 
by  the  Editor  are  paid  for  by  the  P abli&aer. 
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ANDERSON'S  new  work  "ON  THE  TREATMKNT  OF  DISEASES  OF  THE  SKIN,  WITH  AN  ANA- 
LYSIS OF  ELEVEN  THOUSAND  CONSECUTIVE  CASKS." 

As  stated  above,  the  subscription  price  of  the  "MEDICAL. NEWS  AND  LIBRARY"  is 
ONE  DOLLAR  per  annum  in  advance ;  and  it  is  furnished  without  charge  to  all  advance 
paying  subscribers  to  the  "AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES." 

III. 

THE  HALF-YEARLY  ABSTRACT  OF  THE  MEDICAL  SCIENCES 

is  issued  in  half-yearly  volumes,  which  will  be  delivered  to  subscribers  about  the  first 
of  February  x  and  first  of  August.  Each  volume  contains  about  300  closely  printed 
octavo  pages,  making  about  six  hundred  pages  per  annum. 

"BANKING'S  ABSTRACT"  has  now  been  published  in  England  regularly  for  more  than 
twenty  years,  and  has  acquired  the  highest  reputation  for  the  ability  and  industry 
with  which  the  essence  of  medical  literature  is  condensed  into  its  pages.  It  pur- 
ports to  be  "A  Digest  of  British  and  Continental  Medicine,  and  of  the  Progress  of 
Medicine  and  the  Collateral  Sciences,"  and  it  is  even  more  than  this,  for  America  is 
largely  represented  in  its  pages.  It  draws  its  material  not  only  from  all  the  leading 
American,  British,  and  Continental  journals,  but  also  from  the  medical  works  and 
treatises  issued  during  the  preceding  six  months,  thus  giving  a  complete  digest  of 
medical  progress.  Each  article  is  carefully  condensed,  so  as  to  present  its  substance 
in  the  smallest  possible  compass,  thus  affording  space  for  the  very  large  amount  of  infor- 
mation laid  before  its  readers.  The  volumes  of  1872,  for  instance,  have  contained 

SIXTY-FOUR  ARTICLES  ON  GENERAL  QUESTIONS  IN  MEDICINE. 

NINETY-SIX  ARTICLES  ON  SPECIAL  QUESTIONb  IN  MEDICINE. 

TWELVE  ARTICLES  ON  FORENSIC  MEDICINE. 

NINETY-THREE  ARTICLES  ON  THERAPEUTICS. 

FORTY-TWO  ARTICLES  ON  GENERAL  QUESTIONS  IN  SURGERY. 

ONE  HUNDRED  AND  THIRTY-THREE  ARTICLES  ON  SPECIAL  QUESTIONS  IN  SURGERY 

EIGHTY  ARTICLES  ON  MIDWIFERY  AND  DISEASES  OF  WOMEN  AND  CHILDREN 

EIGHTEEN  ARTICLES  IN  APPENDIX. 

Making  in  all  nearly  five  hundred  and  fifty  articles  in  a  single  year.  Each  volume, 
moreover,  is  systematically  arranged,  with  an  elaborate  Table  of  Contents  and  a  very 
full  Index,  thus  facilitating  the  researches  of  the  reader  in  pursuit  of  particular  sub- 
jects, and  enabling  him  to  refer  without  loss  of  time  to  the  vast  amount  of  information 
contained  in  its  pages. 

The  subscription  price  of  the  "ABSTRACT,"  mailed  free  of  postage,  is  Two 
DOLLARS  AND  A  HALF  per  annum,  payable  in  advance.  Single  volumes,  $1  50  each. 

As  stated  above,  however,  it  will  be  supplied  in  conjunction  with  the  "AMERICAN 
JOURNAL  OF  THE  MEDICAL  SCIENCES"  and  the  "MEDICAL  NEWS  AND  LIBRARY,"  the 
whole  free  of  postage,  for  Six  DOLLARS  FKR  ANNUM  IN  ADVANCE. 

For  this  small  sum  the  subscriber  will  therefore  receive  three  periodicals  costing 
separately  Eight  Dollars  and  a  Half,  each  of  them  enjoying  the  highest  reputation  in 
its  class,  containing  in  all  over  TWO  THOUSAND  PAGES  of  the  choicest  reading,  and  pre- 
senting a  complete  view  of  medical  progress  throughout  both  hemispheres. 

In  this  effort  to  bring  so  large  an  amount  of  practical  information  within  the  reach 
of  every  member  of  the  profession,  the  publisher  confidently  anticipates  the  friendly 
aid  of  all  who  are  interested  in  the  dissemination  of  sound  medical  literature.  He 
trusts,  especially,  that  the  subscribers  to  the  "AMERICAN  MEDICAL  JOURNAL"  will  call 
the  attention  of  their  acquaintances  to  the  advantages  thus  offered,  and  that  he  will 
be  sustained  in  the  endeavor  to  permanently  establish  medical  periodical  literature  on 
a  footing  of  cheapness  never  heretofore  attempted. 

PREMIUM  FOR  NEW  SUBSCRIBERS. 

Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  for  18.73,  one  of 
which 
the 
or 
OF  CHILDREN  (see  p.  '21). 

%*  Gentlemen  desiring  to  avail  themselves  of  the  advantages  thus  offered  will  do* 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of 
complete  sets  for  the  year  1873,  as  the  constant  increase  in  the  subscription  list  almost 
always  exhausts  the  quantity  printed  shortly  after  publication. 

(ggT  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn 
to  the  order  ot  the  undersigned.  Where  these  are  not  accessible,  remittances  for  the 
"JOURNAL"  may  be  made  at  the  risk  of  the  publisher,  by  forwarding  in  REGISTERED 
letters.  Address, 

HENRY  0.  LEA, 
NOB.  706  and  708  SAWSOM  ST.,  PHILADELPHIA,  PA. 
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riUNGLISON  (ROBLEY),  M.D., 

Professor  of  Institutes  of  Medicine  in  Jefferson  Medical  College,  Philftddphia. 

MEDICAL   LEXICON;   A  DICTIONARY  OF  MEDICAL  SCIENCE:   Con- 
taining a  concise  explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Pathology,  Hygiene,  Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical 
Jurisprudence,  and  Dentistry.     Notices  of  Climate  and  of  Mineral  Waters;  Formulae  for 
Officinal,  Empirical,  and  Dietetic  Preparations;  with  the  Accentuation  and  Etymology  of 
the  Terms,  and  the  French  and  other  Synonymes ;  so  as  to  constitute  a  French  as  well  as 
English  Medical  Lexicon.    Thoroughly  Revised,  and  very  greatly  Modified  and  Augmented. 
In  one  very  large  and  handsome  royal  octavo  volume  of  1048  double-columned  pages,  in 
small  type ;  strongly  done  up  in  extra  cloth,  $6  00 ;  leather,  raised  bands,  $6  76. 
The  object  of  the  author  from  the  outset  has  not  been  to  make  the  work  a  mere  lexicon  or 
dictionary  of  terms,  but  to  afford,  under  each,  a  condensed  view  of  its  various  medical  relations, 
and  thus  to  render  the  work  an  epitome  of  the  existing  condition  of  medical  science.     Starting 
with  this  view,  the  immense  demand  which  has  existed  for  the  work  has  enabled  him,  in  repeated 
revisions,  to  augment  its  completeness  and  usefulness,  until  at  length  it  has  attained  the  position 
of  a  recognized  and  standard  authority  wherever  the  language  is  spoken.     The  mechanical  exe- 
cution of  this  edition  will  be  found  greatly  superior  to  that  of  previous  impressions.    By  enlarging 
the  size  of  the  volume  to  a  royal  octavo,  and  by  the  employment  of  a  small  but  clear  type,  on 
extra  fine  paper,  the  additions  have  been  incorporated  without  materially  increasing  the  bulk  of 
the  volume,  and  the  matter  of  two  or  three  ordinary  octavos  has  been  compressed  into  the  space 
of  one  not  unhandy  for  consultation  and  reference. 


It  would  be  a  work  of  supererogation  to  bestow  a 
word  of  praise  upon  this  Lexicon.  We  can  only 
wonder  at  the  labor  expended,  for  whenever  we  refer 
to  its  pages  for  information  we  are  seldom  disap- 
pointed in  finding  all  we  desire,  whether  it  be  in  ac- 
centuation, etymology,  or  definition  of  terms. — New 
York  Medical  Journal,  November,  1865. 

It  would  be  mere  waste  of  words  in  us  to  express 
onr  admiration  of  a  work  which  is  so  universally 
and  deservedly  appreciated.  The  most  admirable 
work  of  its  kind  in  the  English  language.  As  a  book 
of  reference  it  is  invaluable  to  the  medical  practi- 
tioner, and  in  every  instance  that  we  have  turned 
over  its  pages  for  information  we  have  been  charmed 
by  the  clearness  of  language  and  the  accuracy  of 
detail  with  which  each  abounds.  We  can  most  cor- 
dially and  confidently  commend  it  to  our  readers. — 
Glasgow  Medical  Journal,  January,  1866. 
,  A  work  to  which  there  is  no  equal  in  the  English 
language. — Edinburgh  Medical  Journal. 

It  is  something  more  than  a  dictionary,  and  some- 
thing less  than  an  encyclopaedia.  This  edition  of  the 
well-known  work  is  a  great  improvement  on  its  pre- 
decessors. The  book  is  one  of  the  very  few  of  which 
it  may  be  said  with  truth  that  every  medical  man 
should  possess  it. — London  Medical  Times,  Aug.  26, 
1865. 

Few  works  of  the  class  exhibit  a  grander  monument 
of  patient  research  and  of  scientific  lore.  The  extent 
of  the  sale  of  this  lexicon  is  sufficient  to  testify  to  its 
usefulness,  and  to  the  great  service  conferred  by  Dr. 
Robley  Dunglison  on  the  profession,  and  indeed  on 
ethers,  by  its  issue. — London  Lancet,  May  13,  1865. 

The  old  edition,  which  is  now  superseded  by  the 
new,  has  been  universally  looked  upon  by  the  medi- 
cal profession  as  a  work  of  immense  research  and 
great  value.  The  new  has  increased  usefulness ;  for 
medicine,  in  all  its  branches,  has  been  making  such 
progress  that  many  new  terms  and  subjects  have  re- 
cently been  introduced  :  all  of  which  may  be  found 
fully  denned  in  the  present  edition.  We  know  of  no 
other  dictionary  in  the  English  language  that  can 
bear  a  comparison  with  it  in  point  of  completeness  of 
subjects  and  accuracy  of  statement. — 2f.  Y.  Drug- 
gists' Circular,  1865. 

For  many  years  Dunglison's  Dictionary  has  been 
the  standard  book  of  reference  with  most  practition- 
ers in  this  country,  and  we  can  certainly  commend 
this  work  to  the  renewed  confidence  and  regard  of 
tmr  readers.  —  Cincinnati  Lancet,  April,  1865. 


It  is  undoubtedly  the  most  complete  and  useful 
medical  dictionary  hitherto  published  in  this  country. 
— Chicago  Med.  Examiner,  February,  1S65. 

What  we  take  to  be  decidedly  the  best  medical  dic- 
tionary in  the  English  language.  The  present  edition 
is  brought  fully  up  to  the  advanced  date  of  science. 
For  many  a  long  year  "Dunglison"  has  been  at  our 
elbow,  a  constant  companion  and  friend,  and  we 
greet  him  in  his  replenished  and  improved  form  with 
especial  satisfaction. — Pacific  Med.  and  Surg.  Jour- 
nal, June  27,  1865. 

This  is,  perhaps,  the  book  of  all  others  which  the 
physician  or  surgeon  should  have  on  his  shelves.  It 
is  more  n«eded  at  the  present  day  than  a  few  years 
back. — Canada  Med.  Journal,  July,  1865. 

It  deservedly  stands  at  the  head,  and  cannot  be 
surpassed  in  excellence. — Buffalo  Med.  and  Surg. 
Joiimal,  April,  1865. 

We  can  sincerely  commend  Dr.  Dnnglison's  work 
as  most  thorough,  scientific,  and  accurate.  We  have 
tested  it  by  searching  its  pages  for  new  terms,  which 
have  abounded  so  much  of  late  in  medical  nomen- 
clature, and  our  search  has  been  successful  in  every 
instance.  We  have  been  particularly  struck  with  the 
fulness  of  the  synonymy  and  the  accuracy  of  the  de- 
rivation of  words.  It  is  as  necessary  a  work  toevery 
enlightened  physician  as  Worcester's  English  Dic- 
tionary is  to  every  one  who  would  keep  up  his  knowl- 
edge of  the  English  tongue  to  the  standard  of  the 
present  day.  It  is,  to  our  mind,  the  most  complete 
work  of  the  kind  with  which  we  are  acquainted. — 
Boston  Med.  and  Surg.  Journal,  June  22,  1865. 

We  are  free  to  confess  that  we  know  of  no  medical 
dictionary  more  complete;  no  one  better,  if  so  well 
adapted  for  the  use  of  the  student;  no  one  that  may 
be  consulted  with  more  satisfaction  by  the  medical 
practitioner. — Am.  Jour.  Med.  Sciences,  April,  186o. 

The  value  of  the  present  edition  has  been  greatly 
enhanced  by  the  introduction  of  new  subjects  and 
terms,  and  a  more  complete  etymology  aud  accentua- 
tion, which  renders  the  work  not  ouly  satisfactory 
and  desirable,  but  indispensable  to  ;he  physician. — 
Chicago  Med.  Journal,  April,  1S65. 

No  intelligent  member  of  the  profession  can  or  will 
be  without  it. — St.  Louis  Med.  and  Surg.  Journal. 
April,  1865. 

It  has  the  rare  merit  that  it  certainly  has  no  rival 
in  the  English  language  for  accuracy  and  extent  of 
references. — London  Medical  Gazette, 


fJOBLTN  (RICHARD  P.),  M.D. 


A  DICTIONARY  'OF  THE  TERMS  USED  IN  MEDICINE  AND 

THE  COLLATERAL  SCIENCES.     Revised,  with  numerous  additions,  by  ISAAC    HAYS, 
M.D.,  Editor  of  the  "American  Journal  of  the  Medical  Sciences."     In  one  large  royal 
12mo.  volume  of  over  500  double-columned  pages;  extra  cloth,  $1  60  ;  leather,  $2  00. 
It  is  the  best  book  of  definitions  we  hare,  and  ought  always  to  be  upon  the  student's  table. — Scuthern 
Med.  and  Surg  Journal 
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(JOHN),  M.D.,    and     CfMITH  (FRANCIS  Q.),  M.D., 

^     Prof,  of  the  Institutes  of  Medicine  in  the  Univ.  of  Penna. 

AN   ANALYTICAL    COMPENDIUM   OF   THE   VARIOUS 

BRANCHES  OF  MEDICAL  SCIENCE;  for  the  Use  and  Examination  of  Students.  A 
new  edition,  revised  and  improved.  In  one  very  large  and  handsomely  printed  royal  12mo. 
volume,  of  about  one  thousand  pages,  with  374  wood  outs,  extra  cloth,  $4 ;  strongly  bound 
in  leather,  with  raised  bands,  $4  75. 


The  Compend  of  Drs.  Neill  and  Smith  Is  Incompara- 
bly the  most  valuable  work  of  its  class  ever  published 
In  this  country.  Attempts  have  been  made  in  various 
quarters  to  squeeze  Anatomy,  Physiology,  Surgery, 
the  Practice  of  Medicine,  Obstetrics,  Materia  Medica, 
and  Chemistry  into  a  single  manual;  but  the  opera- 
tion has  signally  failed  in  the  hands  of  all  up  to  the 
advent  of  "Neill  and  Smith's"  volume,  which  is  quite 
a  miracle  of  success.  The  outlines  of  the  whole  are 
admirably  drawn  and  illustrated,  and  the  authors 
are  eminently  entitled  to  the  grateful  consideration 
of  the  student  of  every  class. — ff.  0.  Med.  and  Surg. 
Journal. 

There  are  but  few  students  or  practitioners  of  me- 
dicine unacquainted  with  the  former  editions  of  this 
unassuming  though  highly  instructive  work.  The 
whole  science  of  medicine  appears  to  have  been  sifted, 
as  the  gold-bearing  sands  of  El  Dorado,  and  the  pre- 


cious facts  treasured  up  in  this  little  volume.  A  com- 
plete portable  library  so  condensed  that  the  student 
may  make  it  his  constant  pocket  companion. —  Wtst- 
ern  Lancet. 

In  the  rapid  course  of  lectures,  where  work  for  the 
students  is  heavy,  and  review  necessary  for  an  exa- 
mination, a  compend  is  not  only  valuable,  but  it  is 
almost  a  sine  qua  non.  The  one  before  us  is,  in  most 
of  the  divisions,  the  most  unexceptionable  of  all  boots 
of  the  kind  that  we  know  of.  Of  coarse  it  is  useleus 
for  us  to  recommend  it  to  all  last  course  students,  but 
there  Is  a  class  to  whom  we  very  sincerely  commend 
this  cheap  book  as  worth  its  weight  lo  silver — that 
class  is  the  graduates  In  medicine  of  more  than  ten 
years'  standing,  who  have  not  studied  medicine 
since.  They  will  perhaps  find  out  from  it  that  the 
science  is  not  exactly  now  what  it  was  when  they 
left  it  off.— The  Stethoscope. 


H 


rARTSHORNE  (HENRY],  M.  D., 

Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A   CONSPECTUS    OF   THE    MEDICAL   SCIENCES;   containing 

Handbooks  on  Anatomy,  Physiology,  Chemistry,  Materia  Medioa,  Practical  Medicine, 
Surgery,  and  Obstetrics.  In  one  large  royal  12mo.  volume  of  1000  closely  printed  pages, 
with  over  300  illustrations  on  wood,  extra  cloth,  $4  50  ;  leather,  raised  bands,  $5  26. 
(Lately  Published.) 

The  ability  of  the  author,  and  his  practical  skill  in  condensation,  give  assurance  that  thu 
work  will  prove  valuable  not  only  to  the  student  preparing  for  examination,  but  also  to  the  prac- 
titioner desirous  of  obtaining  within  a  moderate  compass,  a  view  of  the  existing  condition  of  the 
various  departments  of  science  connected  with  medicine. 


This  work  is  a  remarkably  complete  one  in  its  way, 
and  comes  nearer  to  our  idea  of  what  a  Conspectus 
should  be  than  any  we  have  yet  seen.  Prof.  Harts- 
home,  with  a  commendable  forethought,  intrusted 
the  preparation  of  many  of  the  chapters  on  special 
subjects  to  experts,  reserving  only  anatomy,  physio- 
logy, and  practice  of  medicine  to  himself.  As  a  result 
we  have  every  department  worked  up  to  the  latest 
dale  and  in  a  refreshingly  concise  and  lucid  manner. 
There  are  an  immense  amount  of  illustrations  scat- 
tered throughout  the  work,  and  although  they  have 
often  been  seen  before  in  the  various  works  upon  gen- 
eral and  special  subjects,  yet  they  will  be  none  the 


less  valuable  to  the  beginner.  Every  medical  student 
who  desires  a  reliable  refresher  to  his  memory  when 
the  pressure  of  lectures  and  other  college  work  crowds 
to  prevent  him  from  having  an  opportunity  to  drink 
deeper  in  the  larger  works,  will  find  this  one  of  the 
greatest  utility.  It  is  thoroughly  trustworthy  from 
beginning  to  end;  and  as  we  have  before  intimated, 
a  remarkably  truthful  outline  sketch  of  the  present 
state  of  medical  science.  We  could  hardly  expect  it 
should  be  otherwise,  however,  under  the  charge  of 
such  a  thorough  medical  scholar  as  the  author  lias 
already  proved  himself  to  be. — A*.  York  Med.  Record, 
March  15,  1869. 


rUDLOW(J.L.),  M.D. 
A  MANUAL   OF   EXAMINATIONS   upon  Anatomy,   Physiology, 

Surgery,  Practice  of  Medicine,  Obstetrics,  Materia  Medioa,  Chemistry,  Pharmacy,  and 
Therapeutics.  To  which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised 
and  greatly  extended  and  enlarged.  With  370  illustrations.  In  one  handsome  royal 
12ino.  volume  of  816  large  pages,  extra  cloth,  $3  25;  leather,  $3  75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  especially  suit- 
able for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 

WANNER  (THOMAS  HA  WKES),  M.  D.,  frc. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 
NOSIS.    Third  Americnn  from  the  Second  London  Edition.     Revised  and  Enlarged  bj- 
TILBURY  Fox,  M.  D.,  Physician  to  the  Skin  Department  in  University  College  Hospital, 
Ac.    In  one  neat  volume  small  12mo.,  of  about  375  pages,  extra  cloth.   $150.    (Just  Issued.) 
***  By  reference  to  the  "  Prospectus  of  Journal"  on  page  3,  it  will  be  seen  that  this  work  is 
offered  as  a  premium  for  procuring  new  subscribers  to  the  "AMERICAN  JOURNAL  OF  THE  MEDICAL 
SCIENCES." 


Taken  as  a  whole,  it  is  the  most  compact  vade  rae- 
cum  for  the  use  of  the  advanced  student  and  junior 
practitioner  with  which  we  are  acquainted. — Boston 
Med.  and  Surg.  Journal,  Sept.  22,  1870. 

It  contains  so  much  that  is  valuable,  presented  In 
so  attractive  a  form,  that  it  can  hardly  be  spared 
even  in  the  presence  of  more  full  and  complete  works. 
The  additions  made  to  the  volume  by  Mr.  Fox  very 
materially  enhance  its  value,  and  almost  make  it  a 
new  work.  Its  convenient  size  makes  it  a  valuable 
companion  to  the  country  practitioner,  and  if  con- 
stantly carried  by  him,  would  often  render  him  good 
Bsrvice,  and  relieve  many  a  doubt  and  perplexity. — 
Leavenworth  Med.  Herald,  July,  1870. 


The  objections  commonly,  and  justly,  urged  againitt 
the  general  run  of  "compends,"  "conspectuses,"  and 
otheraids  to  indolence,  are  not  applicable  to  this  ll:tle 
volume,  which  contains  in  concise  phrase  just  thoi-e 
practical  details  that  are  of  most  use  In  daily  diag- 
nosis, but  which  the  young  practitioner  finds  it  diffi- 
cult to  carry  always  in  his  memory  without  some 
quickly  accessible  means  of  reference.  Altogether, 
the  book  is  one  which  we  can  heartily  commend  to 
those  who  have  not  opportunity  for  extensive  read- 
ing, or  who,  having  read  much,  still  wish  an  occa- 
sional practical  reminder. — A".  Y.  Ned.  Gkuetie,  NOT. 
10,  1870. 


HENRY  C.  LEA'S  PUBLICATIONS — (Anatomy}. 


riRAY  (HENRY),  F.R.S., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London. 

ANATOMY,   DESCRIPTIVE    AND    SURGICAL.      The  Drawings  by 

H.  V.  CARTER,  M.  D.,  late  Demonstrator  on  Anatomy  at  St.  George's  Hospital;  the  Dissec- 
tions jointly  by  the  AUTHOR  and  DR.  CARTER.  A  new  American,  from  the  fifth  enlarged 
and  improved  London  edition.  In  one  magnificent  imperial  octavo  volume,  of  nearly  900 
pages,  with  465  large  and  elaborate  engravings  on  wood.  Price  in  extra  cloth,  $6  00  ; 
leather,  raised  bands,  $7  00.  (Just  Issued.) 

The  author  has  endeavored  in  this  work  to  cover  a  more  extended  range  of  subjects  than  is  cus- 
tomary in  the  ordinary  text-books,  by  giving  not  only  the  details  necessary  for  the  student,  but 
also  the  application  of  those  details  in  the  practice  of  medicine  and  surgery,  thus  rendering  it  both 
a  guide  for  the  learner,  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  en- 
gravings form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in  place  of 
figures  of  reference,  with  descriptions  at  the  foot.  They  thus  form  a  complete  and  splendid  series, 
which  will  greatly  assist  the  student  in  obtaining  a  clear  idea  of  Anatomy,  and  will  also  serve  to 
refresh  the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recalling 
the  details  of  the  dissecting  room;  while  combining,  as  it  does,  a  complete  Atlas  of  Anatomy,  with 
a  thorough  treatise  on  systematic,  descriptive,  and  applied  Anatomy,  the  work  will  be  found  of 
essential  use  to  all  physicians  who  receive  students  in  their  offices,  relieving  both  preceptor  and 
pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

Notwithstanding  the  enlargement  of  this  edition,  it  has  been  kept  at  its  former  very  moderate 
price,  rendering  it  one  of  the  cheapest  works  now  before  the  profession. 

The  illustrations  are  beautifully  executed,  and  ren- 
der this  work  an  indispensable  adjunct  to  the  library 
of  the  surgeon.  This  remark  applies  with  great  force 
to  those  surgeons  practising  at  a  distance  from  our 
large  cities,  as  the  opportunity  of  refreshing  their 
memory  by  actual  dissection  is  not  always  attain- 
able.— Canada  Med.  Journal,  Aug.  1870. 

The  work  is  too  well  known  and  appreciated  by  the 
profession  to  need  any  comment.  No  medical  man 
can  afford  to  be  without  it,  if  its  only  merit  were  to 
serve  as  a  reminder  of  that  which  so  soon  becomes 
forgotten,  when  not  called  into  frequent  use,  viz.,  the 
relations  and  names  of  the  complex  organism  of  the 
human  body.  The  present  edition  is  much  improved. 
—California  Mtd.  Gazette,  July,  1870. 

Gray's  Anatomy  has  been  so  long  the  standard  of 
perfection  with  every  student  of  anatomy,  that  we 
need  do  no  more  than  call  attention  to  the  improve- 
ment in  the  present  edition. — Detroit  Review  of  Med. 
and  Pharm.,  Aug.  1870. 


From  time  to  time,  as  successive  editions  hare  ap- 
peared, we  have  had  much  pleasure  in  expressing 
the  general  judgment  of  the  wonderful  excellence  of 
Gray's  Anatomy. — Cincinnati  Lancet,  July,  1870. 

Altogether,  it  is  unquestionably  the  most  complete 
and  serviceable  text-book  in  anatomy  that  has  ever 
been  presented  to  the  student,  and  forms  a  striking 
contrast  to  the  dry  and  perplexing  volumes  on  the 
same  subject  through  which  their  predecessors  strug- 
gled in  days  gone  by. — N.  Y.  Med.  Record,  June  15, 
1870. 

To  commend  Gray's  Anatomy  to  the  medical  pro- 
fession if  almost  as  much  a  work  of  supererogation 
as  it  would  be  to  give  a  fa  vorable  notice  of  the  Bible 
in  the  religions  press.  To  say  that  it  is  the  most 
complete  and  conveniently  arranged  text  book  of  its 
kind,  is  to  repeat  what  each  generation  of  students 
has  learned  as  a  tradition  of  the  elders,  and  verified 
by  personal  experience. — N.  Y.  Med.  Gazette,  Dec. 
17,  1870. 


VMITH  (HENRY H.),  M.D., 

^~^Prof.  of  Surgery  in  the  Univ.  of  Penna., 


and     TJORNER  (  WILLIAM  E.),  M.D., 

Ac.  Late  Prof,  of  Anatomy  in  the  Univ.  of  Penna.  , 


AN    ANATOMICAL    ATLAS,  illustrative  of  the   Structure  of  the 

Human  Body.     In  one  volume,  large  imperial  octavo,  extra  cjoth,  with  about  six  hundred 
and  fifty  beautiful  figures.     $4  50. 


the  kind  that  has  yet  appeared ;  and  we  must  add 


The  plan  of  this  Atlas,  which  renders  it  so  pecu- 


&HARPEY  ( WILLIAM),  M.D.,     and      Q  VAIN  (JONES  If  RICHARD). 
HUMAN  ANATOMY.  Revised,  with  Notes  and  Additions,  by  JOSEPH 

LEIDT,  M.D.,  Professor  of  Anatomy  in  the  University  of  Pennsylvania.     Complete  in  two 
large  octavo  volumes,  of  about  1300  pages,  with  511  illustrations;  extra  cloth,  $6  00. 
The  very  low  price  of  this  standard  work,  and  its  completeness  in  all  departments  of  the  subject, 
should  command  for  it  a  place  in  the  library  of  all  anatomical  students. 


In 


fTODGES,  (RICHARD  M.),  M.D., 

•*•-*-  Late  Demonstrator  of  Anatomy  in  the  Medical  Department  of  Harvard  University. 

PRACTICAL  DISSECTIONS.     Second  Edition,  thoroughly  revised. 

one  neat  royal  12mo.  volume,  half-bound,  $2  00.    . 

The  object  of  this  work  is  to  present  to  the  anatomical  student  a  clear  and  concise  description 
of  that  which  he  is  expected  to  observe  in  an  ordinary  couise  of  dissections.  The  author  has 
endeavored  to  omit  unnecessary  details,  and  to  present  the  subje  jt  in  the  form  which  many  years' 
experience  has  shown  him  to  be  the  most  convenient  and  intelligible  to  the  student.  In  the 
revision  of  the  present  edition,  he  has  sedulously  labored  to  render  the  volume  more  worthy  of 
the  favor  with  which  it  has  heretofore  been  received. 


HENRY  C.  LEA'S  PUBLICATIONS — (Anatomy). 


TUILSON  (ERASMUS),  F.R.S. 

A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.    Edited 

by  W.  H.  QOBBKCHT,  M.  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Col- 
lege of  Ohio.  Illustrated  with  three  hundred  and  ninety-seven  engravings  on  wood.  In 
one  large  and  handsome  octavo  volume,  of  over  600  large  pages;  extra  cloth,  $4  00;  lea- 
ther, $o  00. 

The  publisher  trusts  that  the  well-earned  reputation  of  this  longiestablished  favorite  will  be 
more  than  maintained  by  the  present  edition.  .Besides  a  very  thorough  revision  by  the  author,  it 
has  been  most  carefully  examined  by  the  editor,  and  the  efforts  of  both  have  been  directed  to  in- 
troducing everything  which  increased  experience  in  its  use  has  suggested  as  desirable  to  render  it 
a  complete  text-book  for  those  seeking  to  obtain  or  to  renew  an  acquaintance  with  Human  Ana- 
tomy. The  amount  of  additions  which  it  has  thus  received  may  be  estimated  from  the  fact  that 
the  present  edition  contains  over  one-fourth  more  matter  than  the  last,  rendering  a  smaller  type 
and  an  enlarged  page  requisite  to  keep  the  volume  within  a  convenient  size.  The  author  has  not 
only  thus  added  largely  to  the  work,  but  he  has  also  made  alterations  throughout,  wherever  there 
appeared  the  opportunity  of  improving  the  arrangement  or  style,  so  as  to  present  every  fact  in  its 
most  appropriate  manner,  and  to  render  the  whole  as  clear  and  intelligible  as  possible.  The  editor 
has  exercised  the  utmost  caution  to  obtain  entire  accuracy  in  the  text,  and  has  largely  increased 
the  number  of  illustrations,  of  which  there  are  about  one  hundred  and  fifty  more  in  this  edition 
than  in  the  last,  thus  bringing  distinctly  before  the  eye  of  the  student  everything  of  interest  or 
importance. 

LJEATH  (CHRISTOPHER),  F.R.  C.  S., 

<*-*•  Teacher  of  Operative  Surgery  in  University  College,  London. 

PRACTICAL  ANATOMY:   A  Manual  of  Dissections.     From  the 

Second  revised  and  improved  London  edition.     Edited,  with  additions,  by  W.  W.  KEEN, 
M.  D.,  Lecturer  on  Pathological  Anatomy  in  the  Jeflerson  Medical  College,  Philadelphia. 
In  one  handsome  royal  12mo.  volume  of  578  pages,  with  247  illustrations.     Extra  cloth, 
$3  50 ;  leather,  $4  00.     (Lately  Published.) 
Dr.  Keen,  the  American  editor  of  this  work,  in  his    Such  manuals  of  anatomy  are  always  favorite  works 


preface,  says :  "  In  presenting  this  American  edition 
of  'Heath's  Practical  Anatomy,'  I  feel  that  I  have 
been  instrumental  in  supplying  a  want  long  felt  for 
a  real  dissector's  manual,"  and  this  assertion  of  its 
editor  we  deem  is  fully  justified,  after  an  examina- 
tion of  its  contents,  for  it  i»  really  an  excellent  work. 
Indeed,  we  do  not  hesitate  to  say,  the  best  of  its  class 
with  which  we  are  acquainted ;  resembling  Wilson 
In  terse  and  clear  description,  excelling  most  of  the 
so-called  practical  anatomical  dissectors  in  the  scope 
of  the  subject  and  practical  selected  matter.  .  .  . 
In  reading  this  work.,  one  is  forcibly  impressed  with 
the  great  pains  the  author  takes  to  impress  the  sub- 
ject upon  the  mind  of  the  student.  He  is  full  of  rare 
and  pleasing  little  devices  to  aid  memory  in  main- 
taining its  hold  upon  the  slippery  slopes  of  anatomy. 
— St.  Louis  Med.  and  Surg.  Journal,  Mar.  10,  1871. 

It  appears  to  us  certain  that,  as  a  guide  in  dissec- 
tion, and  as  a  work  containing  facts  of  anatomy  in 
brief  and  easily  understood  lorui,  this  manual  is 
complete.  This  work  contains,  also,  very  perfect 
illustrations  of  parts  which  can  thus  be  more  easily 
understood  and  studied;  in  this  respect  it  compares 
favorably  with  works  of  much  greater  pretension. 


with  medical  students.  We  would  earnestly  recom 
mend  this  one  to  their  attention ;  it  has  excellences 
which  make  it  valuable  as  a  guide  in  dissecting,  as 
well  as  in  studying  anatomy. — Buffalo  Medical  and 
Surgical  Journal,  Jan.  1871. 

The  first  English  edition  was  Issued  about  six  years 
ago,  and  was  favorably  received  not  only  on  account 
of  the  great  reputation  of  its  author,  but  also  from 
its  great  value  and  excellence  as  a  guide-book  to  the 
practical  anatomist.  The  American  edition  has  un- 
dergone some  alterations  and  additions  which  will 
no  doubt  enhance  its  value  materially.  The  conve- 
nience of  the  student  has  been  carefully  consulted  in 
the  arrangement  of  the  text,  and  the  directions  given 
for  the  prosecution  of  certain  dissections  will  be  duly 
'appreciated. — Canada  Lancet,  Feb.  1871. 

This  is  an  excellent  Dissector's  Manual ;  one  which 
is  not  merely  a  descriptive  manual  of  anatomy,  but 
a  guide  to  the  student  at  the  dissecting  table,  enabling 
him,  though  a  beginner,  to  prosecute  his  work  intel- 
ligently, and  without  assistance.  The  American  edi- 
tor has  made  many  valuable  alterations  and  addi- 
tions to  the  original  work. — Am.  Journ.  of  obstetrics, 
Feb.  1871. 


MACLISE  (JOSEPH). 

SURGICAL  ANATOMY.     By  JOSEPH  MACLISE,  Surgeon.    In  one 

volume,  very  large  imperial  quarto ;  with  68  large  and  splendid  plates,  drawn  in  the  best 
style  and  beautifully  colored,  containing  190  figures,  many  of  them  the  size  ot  life;  together 
with  copious  explanatory  letter-press.  Strongly  and  handsomely  bound  in  extra  cloth. 
Price  $14  00. 

As  no  complete  work  of  the  kind  has  heretofore  been  published  in  the  English  language,  the 
present  volume  will  supply  a  want  long  felt  in  this  country  of  an  accurate  and  comprehensive 
Atlas  of  Surgical  Anatomy,  to  which  the  student  and.  practitioner  can  at  all  times  refer  to  ascer- 
tain the  exact  relative  positions  of  the  various  portions  of  the  human  frame  towards  each  other 
and  to  the  surface,  as  well  as  their  abnormal  deviations.  Notwithstanding  the  large  size,  beauty 
and  finish  of  the  very  numerous  illustrations,  it  will  be  observed  that  the  price  is  so  low  as  to 
place  it  within  the  reach  of  all  members  of  the  profession. 

refreshed  by  those  clear  and  distinct  dissections, 
which  every  one  must  appreciate  who  nas  a  panicle 
of  enthusiasm.  The  English  medical  press  has  quite 
exhausted  the  words  of  praise,  in  recommending  this 
admirable  treatise.  Those  who  have  any  curiosity 
to  gratify,  in  reference  to  the  perfectibility  of  the 
lithographic  art  in  delineating  the  complex  mechan- 
ism of  the  human  body,  are  invited  to  examine  our 
specimen  copy.  If  anything  will  induce  surgeons 
and  students  to  patronize  a  book  of  such  rare  value 
and  everyday  importance  to  them,  it  will  be  a  survey 
of  the  artistical  skill  exhibited  in  these  fac-tiiniles  of 
nature. — Huston  Med.  and  Surg.  Journal. 


We  know  of  no  work  on  surgical  anatomy  which 
can  compete  with  it. — Lancet. 

The  work  of  Maclise  on  surgical  anatomy  is  of  the 
highest  value.  In  some  respects  it  is  the  best  publi- 
cation of  its  kind  we  have  seen,  and  is  worthy  of  a 
place  in  the  libiary  of  aay  medical  man,  while  the 
HI  udent  could  scarcely  make  a  better  investment  than 
this. — The  Western  Journal  of  Medicine  ttnd  Surgery. 

No  such  lithographic  illustrations  of  surgical  re- 
gions have  hitherto,  we  think,  been  given.  While 
the  operator  is  shown  every  vessel  and  nerve  where 
»u  operation  is  contemplated,  the  exact  anatomist  is 


HORNER'S  SPECIAL  ANATOMY  AND  HISTOLOGY. 
Eighth  edition,  extensively  revised  and  ni  'Jitied. 


In  2  vols.  Svo.,  of  over  1000  pages,  with  more  than 
300  wood-cuts;  extra  cloth,  *u  Uo. 


8 


HENRY  C.  LEA'S  PUBLICATIONS — (Physiology). 


MARSHALL  (JOHN),  F.R.S., 

jSL  Professor  of  Surgery  in  University  College,  London,  &c. 

OUTLINES  OF  PHYSIOLOGY,  HUMAN  AND  COMPARATIVE. 

With  Additions  by  FRANCIS  GURNET  SMITH,  M.  D.,  Professor  of  the  Institutes  of  Medi- 
cine in  the  University  of  Pennsylvania,  <fec.  With  numerous  illustrations.  In  one  large 
and  handsome  octavo  volume,  of  1026  pages,  extra  cloth,  $6  50  j  leather,  raised  hands, 
$7  50. 


In  fact,  in  every  respect,  Mr.  Marshall  has  present- 
Ad  us  with  a  most  complete,  reliable,  and  scientific 
work,  and  we  feel  that  it  is  worthy  our  warmest 
commendation. — St.  Louis  Med.  Reporter,  Jan.  1869. 

This  is  an  elaborate  and  carefully  prepared  digest 
of  human  and  comparative  physiology,  designed  for 
the  use  of  general  readers,  but  more  especially  ser- 
viceable to  the  student  of  medicine.  Its  style  is  con- 
cise, clear,  and  scholarly ;  its  order  perspicuous  and 
exact,  and  its  range  of  topics  extended.  The  author 
and  his  American  editor  have  been  careful  to  bring 
to  the  illustration  of  the  subject  the  important  disco- 
veries of  modern  science  in  the  various  cognate  de- 
partments of  investigation.  This  is  especially  visible 
in  the  variety  of  interesting  information  derived  from 
the  departments  of  chemistry  and  physics.  The  great 
amount  and  variety  of  matter  contained  in  the  work 
is  strikingly  illustrated  by  turning  over  the  copious 
index,  covering  twenty-four  closely  printed  pages  in 
double  columns. — Silliman's  Journal,  Jan.  1869. 

We  doubt  if  there  is  in  the  English  language  any 
oompend  of  physiology  more  useful  to  the  student 
than  this  work. — St.  Louis  Med.  and  Surg.  Journal, 
Jan.  1869. 

It  quite  fulfils,  In  our  opinion,  the  author's  design 
of  making  it  truly  educational  in  its  character — which 
is,  perhaps,  the  highest  commendation  that  can  be 
asked. — Am.  Juurn.  Med.  Sciences,  Jan.  1S69. 

We  may  now  congratulate  him  on  having  com- 
pleted the  latest  as  well  as  the  best  summary  of  mod- 


ern physiological  science,  both  human  and  compara- 
tive, with  which  we  are  acquainted.  To  speak  of 
this  work  in  the  terms  ordinarily  used  on  such  occa- 
sions would  not  be  agreeable  to  ourselves,  and  would 
fail  to  do  justice  to  its  author.  To  write  such  a  book 
requires  a  varied  and  wide  range  of  knowledge,  con- 
siderable power  of  analysis,  correct  judgment,  skill 
in  arrangement,  and  conscientious  spirit.  It  must 
have  entailed  great  labor,  but  now  that  the  task  has 
been  fulfilled,  the  book  will  prove  not  only  in  valuable 
to  the  student  of  medicine  and  surgery,  but  service- 
able to  all  candidates  in  natural  science  examinations, 
to  .teachers  in  schools,  and  to  the  lover  of  nature  gene- 
rally. In  conclusion,  we  can  only  express  the  con- 
viction that  the  merits  of  the  work  will  command  for 
it  that  success  which  the  ability  and  vast  labor  dis- 
played in  its  production  so  well  deserve.  —  London 
Lancet,  Feb.  22,  1868. 

If  the  possession  of  knowledge,  and  peculiar  apti- 
tude and  skill  in  expounding  it,  qualify  a  man  to 


write  an  educational  work 


ing  it,  qu 
,  Mr.  Mar 


shall's  treatise 


might  be  reviewed  favorably  without  even  opening 
the  covers.  There  are  few,  if  any,  more  accomplished 
anatomists  and  physiologists  than  the  distinguished 
professor  of  surgery  at  University  College  ;  and  he 
has  long  enjoyed  the  highest  reputation  as  a  teacher 
of  physiology,  possessing  remarkable  powers  of  clear 
exposition  and  graphic  illustration.  We  have  rarely 
the  pleasure  of  being  able  to  recommend  a  text-book 
so  unreservedly  as  this.  —  British  Med.  Journal,  Jan. 
25,  1868. 


PARPENTER  (WILLIAM  B.),  M.D.,  F.R.S., 

v/  Examiner  in  Physiology  and  Comparative  Anatomy  in  the  University  of  London. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  appli- 

cations to  Psychology,  Pathology,  Therapeutics,  Hygiene  and  Forensic  Medicine.  A  new 
A  merican  from  the  last  and  revised  London  edition.  With  nearly  three  hundred  illustrations. 
Edited,  with  additions,  by  FRANCIS  GURNET  SMITH,  M.  D.,  Professor  of  the  Institutes  of 
Medicine  in  the  University  of  Pennsylvania,  &c.  In  one  very  large  and  beautiful  octavo 
volume,  of  about  900  large  pages,  handsomely  printed  ;  extra  cloth,  $5  50  ;  leather,  raised 
bands,  $6  50. 


With  Dr.  Smith,  we  confidently  believe  "that  the 
present  will  more  than  sustain  the  enviable  reputa- 
tion already  attained  by  former  editions,  of  being 
one  of  the  fullest  and  most  complete  treatises  on  the 
subject  in  the  English  language."  We  know  of  none 
from  the  pages  of  which  a  satisfactory  knowledge  of 
the  physiology  of  the  human  organism  can,  be  as  well 
obtained,  none  better  adapted  for  the  use  of  such  as 
take  up  the  study  of  physiology  in  its  reference  to 
the  institutes  and  practice  of  medicine. — Am.  Jour. 
Med.  Sciences. 


We  doubt  not  it  is  destined  to  retain  a  strong  hold 
on  public  favor,  and  remain  the  favorite  text-book  in 
our  colleges.  —  Virginia  Medical  Journal. 

The  above  is  the  title  of  what  is  emphatically  tht 
great  work  on  physiology  ;  and  we  are  conscious  that 
it  would  be  a  useless  effort  to  attempt  to  add  any- 
thing to  the  reputation  of  this  invaluable  work,  and 
can  only  say  to  all  with  whom  our  opinion  has  any 
influence,  that  it  is  our  authority.  —  Atlanta  Med. 
Journal. 


DT  THE  SAME  AUTHOR. 

PRINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.    New  Ameri- 

can,  from  the  Fourth  and  Revised  London  Edition.     In  one  large  and  handsome  octavo 
volume,  with  over  three  hundred  beautiful  illustrations.    Pp.752.    Extra  cloth,  $5  00. 
As  a  complete  and  condensed  treatise  on  ils  extended  and  important  subject,  this  work  becomes 

&  necessity  to  students  of  natural  science,  while  the  very  low  price  at  which  it  is  offered  places  it 

within  the  reach  of  all. 


J£IRKES  (  WILLIAM  SENHOUSE),  M.D. 

A  MANUAL  OF  PHYSIOLOGY.    A  new  American  from  the  third 

and  improved  London  edition.     With  two  hundred  illustrations.     In  one  large  and  hand- 
some royal  12mo.  volume.     Pp.  586.     Extra  cloth,  $2  25  ;  leather,  $2  75. 


It  is  at  once  convenient  in  size,  comprehensive  In 
design,  and  concise  in  statement,  and  altogether  well 
Adapted  for  the  purpose  designed. — St.  Louis  Med. 
and  Surg.  Journal. 

The  physiological  reader  will  fiad  it  *  moat  excel- 


lent guide  in  the  study  of  physiology  in  its  most  ad- 
vanced and  perfect  form.  The  author  has  shown 
himself  capable  of  giving  details  sufficiently  ample 
in  a  condensed  and  concentrated  shape,  on  a  science 
in  which  It  is  necessury  at  once  to  be  correct  and  not 
lengthened. — Edinbitrgh  Med.  an-d.  Surg-  Journal. 
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T)ALTON  (J.  C.),  M.  D., 

U  Professor  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  fork,  tee. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY.   Designed  for  the  use 

of  Students  and  Practitioners  of  Medicine.     Fifth  edition,  revised,  with  nearly  three  hnn-, 
dred  illustrations  on  wood.     In  one  very  beautiful  octavo  volume,  of  over  700  pages,  extia 
cloth,  $5  25;  leather,  $6  25.     (Just  Issued.) 

Preface  to  the  Fifth  Edition. 

In  preparing  the  present  edition  of  this  work,  the  general  plan  and  arrangement  of  the  previous 
editions  have  been  retained,  so  far  as  they  have  been  found  yuseful  and  adapted  to  the  purposes  of 
a  text-book  for  students  of  medicine.  The  incessant  advance  of  all  the  natural  and  physical 
sciences,  never  more  active  than  within  the  last  five  years,  has  furnished  many  valuable  aids  to 
the  special  investigations  of  the  physiologist;  and  the  progress  of  physiological  research,  during 
the  same  period,  has  required  a  careful  revision  of  the  entire  work,  and  the  modification  or  re- 
arrangement of  many  of  its  parts.  At  this  day,  nothing  is  regarded  as  of  any  value  in  natural 
science  which  is  not  based  upon  direct  and  intelligible  observation  or  experiment;  and,  accord- 
ingly, the  discussion  of  doubtful  or  theoretical  questions  has  been  avoided,  as  a  general  rule,  in 
the  present  volume,  while  new  facts,  from  whatever  source,  if  fully  established,  have  been  added 
and  incorporated  with  the  results  of -previous  investigation.  A  number  of  new  illustrations  have 
been  introduced,  and  a  few  of  the  older  ones,  which  seemed  to  be  no  longer  useful,  have  been 
omitted.  In  all  the  changes  nnd  additions  thus  made,  it  has  been  the  aim  of  the  writer  to  make  the 
book,  in  its  present  form,  a  faithful  exponent  of  the  actual  conditions  of  physiological  science. 

NEW  YORK,  October,  1871. 

In  this,  the  standard  tiixt-book  on  Physiology,  all  that  is  needed  to  maintain  the  favor  with  which 
it  is  regarded  by  the  profession,  is  the  author's  assurance  that  it  has  been  thoroughly  revised  and 
brought  up  to  a  level  with  the  advanced  science  of  the  day.  To  accomplish  this  has  required 
gome  enlargement  of  the  work,  but  no  advance  has  been  made  in  the  price. 


The  fifth  edition  of  this  truly  valuable  work  on 
Human  Physiology  comes  to  us  with  many  valuable 
improvements  and  additions.  As  a  text-book  of 
physiology  the  work  of  Prof.  Dalton  has  long  been 


in  the  hands  of  student  or  practitioner.  Prof.  Dalton 
bus,  in  the  several  editions  of  his  work  heretofore 
published,  labored  to  keep  step  with  the  advancement 
lu  science  and  the  last  edition  shows  by  its  improve- 
ments on  former  ones  that  he  is  determined  to  main- 
tain the  high  standard  of  his  work.  We  predict  for 
the  present  edition  increased  favor,  though  this  work 
has  long  been  the  favorite  standard.  —  Buffalo  lied. 
and  Surff.  Journal,  April,  1872. 

An  extended  notice  of  a  work  so  generally  and  fa- 
vorably known  as  this  is  unnecessary.  It  is  justly 
regarded  as  one  of  the  most  valuable  text-book*  on 
the  subject  in  the  English  language.  —  St.  Limit  Med. 
Archives,  May,  1872. 

We  know  no  treatise  in  physiology  so  clear,  com- 
plete, well  assimilated,  and  perfectly  digested,  as 
Dalton's.  He  never  writes  cloudily  or  dubiously,  or 
In  mere  quotation.  He  assimilates  all  his  material, 


argument,  which  is  always  honest  and  well  informed, 
and  hides  neither  truth,  ignorance,  nor  doubt,  so  far 
as  either  belongs  to  the  subject  in  hand.  —  Brit.  Med. 
Journal,  March  23,  1872. 


Dr.  Dalton's  treatise  is  well  known,  and  by  many 
highly  esteemed  in  this  country.  It  is,  indeed,  a  good 
elementary  treatise  on  the  subject  it  professes  to 
teach,  and  may  safely  be  put  into  the  hands  of  Eng- 
lish students.  It  has  one  great  merit — it  is  clear,  and, 
on  the  whole,  admirab/jr  illustrated.  The  part  we 
have  always  esteemed  most  highly  is  that  relating 
to  Embryology.  The  diagrams  given  of  the  various 
stages  of  development  give  a  clearer  view  of  the  sub- 
ject than  do  those  in  general  use  in  this  country ;  and 
the  text  may  be  said  to  be,  upon  the  whole,  equally 
clear. — London  Ifed.  Times  and  Gazette,  March  23, 
1872. 

Dalton's  Physiology  is  already,  and  deservedly, 
the  favorite  text-book  of  the  majority  of  American 
medical  students.  Treating  a  most  interesting  de- 
partment of  science  in  his  own  peculiarly  lively  and 
fascinating  style,  Dr.  Dalton  carries  his  reader  along 
without  effort,  and  at  the  same  time  impresses  upon 
his  mind  the  truths  taught  much  more  successfully 
than  if  they  were  buried  beueath  a  multitude  of 
words. — Kansas  City  Med.  Journal,  April,  1872. 

Professor  Dalton  is  regarded  justly  as  the  authority 
in  this  country  on  physiological  subjects,  and  the 
fifth  edition  of  his  valuable  work  fully  justifies  the 
exalted  opinion  the  medical  world  has  of  his  labors. 
This  last  edition  is  greatly  enlarged  — Virginia  Clin- 
ical Record,  April,  1872. 


T)UNOLISON  (ROBLEY),  M.D., 

-*--'  Professor  of  Institutes  of  Medicine  in  Jefferson  Medical  College,  Philadelphia. 

HUMAN  PHYSIOLOGY.    Eighth  edition.     Thoroughly  revised  and 

extensively  modified  and  enlarged,  with  five  hundred  and  thirty-two  il lustrations.     In  two 
large  and  handsomely  printed  octavo  volumes  of  about  1500  pages,  extra  cloth.     $7  00. 


TEHMANN(C.  G.}. 

J  PHYSIOLOGICAL  CHEMISTRY.  Translated  from  the  second  edi- 
tion by  GEORO-K  E  DAY,  M.  D.,  F.  R.  S.,  Ac.,  edited  by  R.  E.  ROGERS,  M.  D.,  Professor  of 
Chemistry  in  the  Medical  Department  of  the  University  of  Pennsylvnnia,  with  illustration* 
selected  from  Funke's  Atlas  of  Physiological  Chemistry,  and  an  Appendix  of  plates.  Com- 
plete in  two  large  and  handsome  octavo  volumes,  containing  1200  pages,  with  nearly  two 
hundred  illustrations,  extra  cloth.  $6  00. 


T>Y  THE  SAME  AUTHOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.    Translated  from  the 

German,  with  Notes  and  Additions,  by  J.  CHESTON  MORRIS,  M.  D.,  with  an  Introductory 
Essay  on  Vital  Force,  by  Professor  SAMUEL  JACKSON,  M.  D.,  of  the  University  of  Pennsyl- 
vania. With  illustrations  on  wood.  In  one  very  handsome  octavo  volume  of  336  pager, 
extra  cloth.  $2  25. 
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ATTFIELD  (JOHN),  Ph.D., 

Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Great  Britain,  &e. 

CHEMISTRY,   GENERAL,  MEDICAL,  AND  PHARMACEUTICAL; 

including  the  Chemistry  of  the  II.  S.  Pharmacopoeia.     A  Manual  of  the  General  Principles 
of  the  Science,  and  their  Application  to  Medicine  and  Pharmacy.     Fifth  Edition,  revised 
by  the  author.     In  one  handsome  royal  12mo.  volume.     (Nearly  Ready.) 
We  commend  the  work  heartily  as  one  of  the  best  j  rican   work— we  allude   to  the  introduction  of  the 


text-books  extant  for  the  medical  student.  —  Detroit 
JKev.  of  Med.  and  Pliarm.,  Feb.  1872. 

The  best  work  of  the  kind  in  the  English  language. 
—N.  T.  Psychological  Journal,  Jan.  1872. 

The  work  is  constructed  with  direct  reference  to 
the  wants  of  medical  and  pharmaceutical  students; 
nnd,  although  au  English  work,  the  points  of  differ- 
ence between  the  British  and  United  States  Pharma- 
copoeias are  indicated,  making  it  as  useful  here  as  in 
England.  Altogether,  the  book  is  one  we  can  heart- 
ily recommend  to  practitioners  as  well  as  students. 
—N.  T.  Med.  Journal,  Dec.  1871. 

It  differs  from  other  text-books  in  the  following 
particulars  :  first,  in  the  exclusion  of  matter  relating 
to  compounds  which,  at  present,  are  only  .of  interest 
to  the  scientific  chemist  ;  secondly,  in  containing  the 
chemistry  of  every  substance  recognized  officially  or 
in  general,  as  a  remedial  agent.  It  will  be  found  a 
most  valuable  book  for  pupils,  assistants,  and  others 
engaged  in  medicine  and  pharmacy,  and  we  heartily 
commend  it  to  our  readers.  —  Canada  Lancet,  Oct. 
1871. 


published,  we  had  occasion  to  express  our  high  ap- 
preciation of  its  worth,  and  also  to  review,  in  con- 
siderable detail,  the  main  features  of-  the  book.  As 
the  arrangement  of  subjects,  and  the  main  part  of 
the  text  of  the  present  edition  are  similar  to  the  for- 
mer publication,  it  will  be  needless  for  us  to  go  over 
the  ground  a  second  time  ;  we  may,  however,  call  at- 
tention to  a  marked  advantage  possessed  by  the  Ame- 


chemistry  of  the  preparations  of  the  United  States 
Pharmacopoeia  as  well  as  that  relating  to  the  British 
authority.  —  Canadian  Pharmaceutical  Journal, 
Nov.  1871. 

Chemistry  has  borne  the  name  of  being  a  hard  sub- 
ject to  master  by  the  student  of  medicine,  and 
chiefly  because  so  much  of  it  consists  of  compounds 
only  of  interest  to  the  scientific  chemist ;  in  this  work 
such  portions  are  modified  or  altogether  left  out,  and 
in  the  arrangement  of  the  subject  matterof  the  work, 
practical  utility  is  sought  afiter,  and  we  think  fully 
attained.  We  commend  it  for  its  clearness  and  order 
to  both  teacher  and  pupil. — Oregon  Med.  and  Sura. 
Reporter,  Oct.  1871. 

It  contains  a  most  admirable  digest  of  what  is  spe- 
cially needed  by  the  medical  student  in  all  that  re- 
lates to  practical  chemistry,  »ud  consitntes  for  him 

a  sound  and  useful  text-book  on  the  subject 

We  commend  it  to  the  notiMof  every  medical,  as  well 
as  pharmaceutical,  student.  We  only  regret  that  we 
had  not  the  book  to  depend  upon  in  working  up  the 
subject  of  practical  and  pharmaceutical  chemistry  for 
the  University  of  London,  for  which  it  seems  to  us 
that  it  is  exactly  adapted.  This  is  paying  the  book  a 
high  compliment. — The  Lancet. 

Dr.  Attfleld's  book  is  written  in  a  clear  and  able 
manner;  it  is  a  work  sui  generis  nud  without  a  rival  ; 
it  will  be  welcomed,  we  think,  by  every  reader  of  tba 
'Pharmacopeia,'  and  is  quite  as  well  suited  for  the 
medical  student  as  for  the  pharmacist. — The  Chemi- 
cal News. 


fXTOHLER  AND  FITTIG, 

OUTLINES  OF  ORGANIC  CHEMISTRY.     Translated  with  Ad- 

ditions  from  the  Eighth  German  Edition.  By  IRA  REMSEN,  M.D.,  Ph.D.,  Professor  of 
Chemistry  and  Physics  in  Williams  College,  Mass.  In  one  handsome  volume,  royal  12mo. 
of  550  pp.  extra  cloth,  $3.  (Just  Ready.) 

As  the  numerous  editions  of  the  original  attest,  this  work  is  the  leading  text-book  and  standard 
authority  throughout  Germany  on  its  irnportnnt  and  intricate  subject — a  position  won  for  it  by 
the  clearness  and  conciseness  which  are  its  distinguishing  characteristics.  The  translation  hns 
been  executed  with  the  approbation  of  Profs.  Wbhler  and  Fittig,  and  numerous  additions  and 
alterations  have  been  introduced,  so  as  to  render  it  in  every  respect  on  a  level  with  the  most 
advanced  condition  of  the  science. 

SIDLING  (WILLIAM), 

Lecturer  on  Chemistry  at  St.  Bartholomew's  Hospital,  *c. 

A  COURSE  OP  PRACTICAL  CHEMISTRY,  arranged  for  the  Use 

of  Medical  Students.  With  Illustrations.  From  the  Fourth  and  Revised  London  Edition. 
In  one  neat  royal  12mo.  volume,  extra  •cloth.  $2.  (Lately  Issued.) 


AB  a  work  for  the  practitioner  it  cannot  be  excelled. 
It  is  written  plainly  and  concisely,  and  gives  in  a  very 
small  compass  the  information  required  by  the  busy 
practitioner.  It  is  essentially  a  work  for  the  physi- 
cian, and  no  one  who  purchases  it  will  ever  regret  the 
outlay.  In  addition  to  all  that  is  usually  given  in 
connection  with  inorganic  chemistry,  there  are  most 
valuable  contributions  to  toxicology,  animal  and  or- 


ganic chemistry,  etc.  The  portions  devoted  to  a  dis- 
cussion of  these  subjects  are  very  excellent.  In  no 
work  can  the  physician  find  more  that  is  valuable 
and  reliable  in  regard  to  urine,  bile,  milk,  bone,  uri- 
nary calculi,  tissue  composition,  etc.  The  work  in 
small,  reasonable  in  price,  and  well  published.— 
Richmond  and  Louisville  Med.  Journal,  Dec.  1S69. 


riALLOWAY  (ROBERT),  F.C.S., 

Prof,  of  Applied  Chemistry  in  the  Royal  College  of  Science  for  Ireland,  Ac. 

A  MANUAL  OF  QUALITATIVE  ANALYSIS.     From  the  Fifth  Lon- 

don  Edition.    In  one  neat  royal  12mo.  volume,  with  illustrations  ;  extra  cloth,  $2  50.     (Just 

Issued.) 

The  success  which  has  carried  this  work  through  repeated  editions  in  England,  and  its  adoption 
as  a  text-book  in  several  of  the  leading  institutions  in  this  country,  show  that  the  author  has  suc- 
ceeded in  the  endeavor  to  produce  a  sound  practical  manual  and  book  of  reference  for  the  che- 
mical student. 


Prof.  Galloway's  books  are  deservedly  in  high 
esteem,  and  this  American  reprint  of  the  fifth  edition 
(18t39)  of  his  Manual  of  Qualitative  Analysis,  will  bo 
acceptable  to  many  American  students  to  whom  the 
English  edition  is  not  accessible. — Am.  Jour,  of  Sci- 
ence and  Arts,  Sept.  1872. 


We  regard  this  volume  as  a  valuable  addition  to 
the  chemical  text-books,  and  as  particularly  calcu- 
lated to  instruct  the  student  in  analytical  researches 
of  the  inorganic  compounds,  the  important  vegetable 
acids,  and  of  compounds  and  various  secretions  and 
excretions  of  animal  origin.—  Am.  Journ.  of  Pharm., 
Sept.  1572. 
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riRA NDLER  ( CHA RLES  F.).      and 

^  Prof,  of  Chtmistry  in  the  N.  Y.  Coll.  of 

Pharmacy. 


riRANDLER  (WILLIAM  77. ), 

f  Pro/,  of  0'iemistry  in  the  Lehlgh 

University. 


THE   AMERICAN    CHEMIST:   A  Monthly  Journal  of  Theoretical, 

Analytical,  and  Technical  Chemistry.  Each  number  averaging  forty  large  double  col- 
umned pages  of  reading  matter.  Price  $5  per  annum  in  advance.  Single  numbers,  50  cts. 

0^*  Specimen  numbers  to  parties  proposing  to  subscribe  will  be  sent  to  any  address  on  receipt 
of  25  cents. 

*#*  Subscriptions  can  begin  with  any  number. 

The  rapid  growth  of  the  Science  of  Chemistry  and  its  infinite  applications  to  other  sciences 
and  arts  render  a  journal  specially  devoted  to  the  subject  a  necessity  to  those  whose  pursuits 
require  familiarity  with  the  details  of  the  science.  It  has  been  the  aim  of  the  conductors  of  ' '  THE 
AMERICAN  CHEMIST"  to  supply  this  want  in  its  broadest  sense,  and  the  reputation  which  the 
periodical  has  already  attained  is  a  sufficient  evidence  of  the  zeal  and  ability  with  which  they 
have  discharged  their  task. 

Assisted  by  an  able  body  of  collaborators,  their  aim  is  to  present,  within  a  moderate  compass, 
an  abstract  of  the  progress  of  the  science  in  all  its  departments,  scientific  and  technical.  Import- 
ant originnl  communications  and  selected  papers  aregiven  in  full,  and  the  standing  of  the  "  CHEM- 
IST" is  such  as  to  secure  the,  contributions  of  leading  men  in  all  portions  of  the  country.  Besides 
this,  over  one  hundred  journals  and  transactions  of  learned  societies  in  America,  Great  Britain, 
France,  Belgium,  Italy,  Russia,  and  Germany  are  carefully  scrutinized,  and  whatever  they  offer 
of  interest  is  condensed  and  presented  to  the  reader.  In  this  work,  which  forms  a  special  feature 
of  the  "CHESIIST,"  the  editors  have  the  assistance  of  M.  Alsberg,  Ph.D.,  Prof.  G.  F.  Barker,  T. 
M.  Blossom,  E.M.,  H.  C.  Bolton,  Ph.D.,  Prof.  T.  Egleston,  E.M  ,  H.  Enderaann,  Ph.D.,  Prof.  C. 
A.  Goessmann,  Ph.D.,S.  A.  Goldschmidt,  A.M.,  E.M.,  E.  J.  Hallock,  Prof.  C.  A.  Joy,  Ph.D., 
J.  P.  Kimball,  Ph.D.,  0.  G.  Masoa^  H.  Newton,  E.M.,  Prof.  Frederick  Prime,  Jr.,  Prof.  Paul 
Schweitzer,  Ph.D.,  Waldron  Shapleigh,  Romyn  Hitchcock,  and  Elwyn  Waller,  E.M.  From  the 
thoroughness  and  completeness  with  which  this  department  is  conducted,  it  is  believed  that  no 
periodical  in  either  hemisphere  more  faithfully  reflects  the  progress  of  the  science,  or  presents  a 
larger  or  more  carefully  garnered  store  of  information  to  its  readers. 

fTOWNES  (GEORGE),  Ph.D. 

A  MANUAL  OF  ELEMENTARY  CHEMISTRY;   Theoretical  and 

Practical.  With  one  hundred  and  ninety-seven  illustrations.  A  new  American,  from  the 
tenth  and  revised  London  edition.  Edited  by  ROBERT  BRIDGES,  M.  D.  In  one  large 
royal  12mo.  volume,  of  about  850  pp.,  extra  cloth,  $2  75  ;  leather,  $3  25.  (Lately  Issued.) 
This  work  Is  so  well  known  that  it  seems  almost  and  under  the  editorship  of  Mr.  Watts,  it  has  resumed 


superfluous  for  us  to  speak  about  it.  It  has  been  a 
favorite  text-book  with  medical  students  for  years, 
and  its  popularity  has  in  no  respect  diminished. 
Whenever  we  have  been  consulted  by  medical  stu- 
dents, as  has  frequently  occurred,  what  treatise  on 
chemistry  they  should  procure,  we  have  always  re- 
commended Fownes',  for  we  regarded  it  as  the  best. 
There  is  no  work  that  combines  so  many  excellen- 
ces. It  is  of  convenient  size,  not  prolix,  of  plain 
perspicuous  diction,  contains  all  the  most  recent 
discoveries,  and  is  of  moderate  price.— Cincinnati 
Ned.  Repertory,  Ang.  1869. 

Large  additions  have  been  made,  especially  in  the 
department  of  organic  chemistry,  and  we  know  of  no 
other  work  that  has  greater  claims  on  the  physician, 
pharmaceutist,  or  student,  than  this.  We  cheerfully 
recommend  it  as  the  best  text-book  on  elementary 
chemistry,  and  bespeak  for  it  the  careful  attention 
of  students  of  pharmacy.— Chicago  Pharmacist,  Aug. 

The  American  reprint  of  the  tenth  revised  and  cor- 
rected EuglUh  edition  is  now  issued,  and  represents 
the  present  condition  of  the  science.  No  comments 
are  necessary  to  insure  it  a  favorable  reception  at 
the  hands  of  practitioners  and  students.  —  Boston 
Med.  and  Surg.  Journal,  Aug.  12,  1SU9. 

Here  is  a  new  edition  which  has  been  long  watched 
for  by  eager  teachers  of  chemistry.  In  its  new  garb, 


its  old  place  as  the  most  successful  of  text-books.— 
Indian  Medical  Gazette,  Jan.  1, 1869. 

It  will  continue,  as  heretofore,  to  hold  the  first  rank 
IB  a  text-book  for  students  of  medicine. — Chicago 
Sfed.  Examiner,  Aug.  1869. 

This  work,  long  the  recognized  Manual  of  Chemistry, 
appears  as  a  tenth  edition,  under  the  able  editorship 
if  Bence  Jones  and  Henry  Watts.  The  chapter  on 
the  General  Principles  of  Chemical  Philosophy,  and 
the  greater  part  of  the  organic  chsmistry,  have  been 
jewritten,  and  the  whole  work  revised  in  accordance 
with  the  recent  advances  in  chemical  knowledge.  It 
remains  the  standard  text-book  of  chemistry. — Dub- 
lin Quarterly  Journal,  Feb.  1869. 

There  is  probably  not  a  student  of  chemistry  in  this 
country  to  whom  the  admirable  manual  of  the  late 
Professor  Fownes  is  unknown.  It  has  achieved  a 
success  which  we  believe  is  entirely  without  a  paral- 
lel among  scientific  text-books  in  our  language.  This 
success  has  arisen  from  the  fact  that  there  is  no  En- 
glish work  on  chemistry  which  combines  so  many 
excellences.  Of  convenient  size,  of  attractive  form, 
clear  and  concise  in  diction,  well  illustrated,  and  of 
moderate  price,  it  would  seem  that  every  requisite 
for  a  student's  hand-book  has  been  attained. — The 
Chemical  News,  Feb.  1869. 


O  WMAN  (JOHN  E.) ,  M.  D. 

PRACTICAL  HANDBOOK  OF  MEDICAL  CHEMISTRY.    Edited 

by  C.  L.  BLOXAM,  Professor  of  Practical  Chemistry  in  King's  College,  London.      Fifth 
American,  from  the  fourth  and  revised  English  Edition.     In  one  neat  volume,  royal  12mo., 
pp.  351,  with  numerous  illustrations,  extra  cloth.     $2  25. 
7  THE  SAME  AUTHOR.  

INTRODUCTION   TO   PRACTICAL  CHEMISTRY,  INCLUDING 

ANALYSIS.     Fifth  American,  from  the  fifth  and  revised  London  edition.     With  numer- 
ous illustrations.     In  one  neat  vol.,  royal  12mo.,  extra  cloth.     $225. 


KNAPP'S  TECHNOLOGY  ;  or  Chemistry  Applied  to 
the  Arts,  and  to  Manufactures.  With  American 
additions,  by  Prof.  WALTEK  K.  JOHSSOS.  In  two 


very  handsome  octavo  volumes,  with  COO  wood 
engravings,  extra  cloth,  $6  00. 
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PARRISH  (EDWARD), 

Professor  of  Materia  Medico,  in  the  Philadelphia  CoUe.ge  of  Pharmacy. 

A  TREATISE  ON  PHARMACY.    Designed  as  a  Text-Book  for  the 

Student,  and  as  a  Guide  for  the  Physician  and  Pharmaceutist.     With  many  Formulae  and 
Prescriptions.     Third  Edition,  greatly  improved.     In  one  handsome  octavo  volume,  of  850 
pages,  with  several  hundred  illustrations,  extra  cloth.     $5  00;  leather,  $6  00. 
The  immense  amount  of  practical  information  condensed  in  this  volume  may  be  estimated  from 
the  fact  that  the  Index  contains  about  4700  items.      Under  the  head  of  Acids  there  are  312  refer- 
ences; under  Emplastrum,  36;  Extracts,  159;  Lozenges,  25;  Mixtures,  55;  Pills,  56;  Syrups, 
131;  Tinctures,  138;  Unguentum,  57,  &o. 


We  have  examined  this  large  volume  with  a  good 
deal  of  care,  and  find  that  the  author  has  completely 
exhausted  the  subject  upon  which  he  treats  ;  a  more 
complete  work,  we  think,  it  would  be  impossible  to 
find.  To  the  student  of  pharmacy  the  work  is  indis- 
pensable ;  indeed,  so  far  as  we  know,  it  is  the  only  one 
of  its  kind  in  existence,  and  even  to  the  physician  or 
medical  student  who  can  spare  five  dollars  to  pur- 
chase it,  we  feel  sure  the  practical  information  he 
will  obtain  will  more  than  compensate  him  for  the 
outlay. — Canada  Med.  Journal,  Nov.  1864. 

The  medical  student  and  the  practising  physician 
will  find  the  volume  of  inestimable  worth  for  study 
and  reference. — San  Francisco  Med.  Press,  July, 
1864. 

When  we  say  that  this  book  Is  in  some  respects 
the  best  which  has  been  published  on  the  subject  in 
the  English  language  for  a  great  many  years,  we  do 


not  wish  it  to  be  understood  as  very  extravagant 
praise.  In  truth,  it  is  not  so  much  the  best  as  the 
only  book. — The  London  Chemical  News. 

An  attempt  to  furnish  anything  like  an  analysis  ot 
Parrish's  very  valuable  and  elaborate  Treatise  on 
Practical  Pharmacy  would  require  more  space  than 
we  have  at  our  disposal.  This,  however,  is  not  so 
much  a  matter  of  regret,  inasmuch  as  it  would  be 
difficult  to  think  of  any  point,  however  minute  and 
apparently  trivial,  conriected  with  the  manipulation 
if  pharmaceutic  substances  or  appliances  which  has 
not  been  clearly  and  carefully  discussed  in  this  vol- 
ume. Want  of  space  prevents  our  enlarging  further 
on  this  valuable  work,  and  we  must  conclude  by  a 
simple  expression  of  our  hearty  appreciation  of  itt 
merits. — DvMin  Quarterly  Jour,  of  Medical  Science, 
August,  1864. 


&TILLE  (ALFRED),  M.D., 

*•?  Professor  of  Theory  and  Practice  of  Medicine  in  the  University  of  Penna. 

THERAPEUTICS  AND  MATERIA  MEDICA;  a  Systematic  Treatise 

on  the  Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  History 
Fourth  edition,  revised  and  enlarged.  In  two  large  and  handsome  octavo  volumes.  (Pre- 
paring.) 


Dr.  Stille's  splendid  work  on  therapeutics  and  ma- 
teria  medica. — London  Med.  Times,  April  8, 1865. 

Dr.  Still<5  stands  to-day  one  of  the  best  and  most 
honored  representatives  at  home  and  abroad,  of  Ame- 
rican medicine ;  and  these  volumes,  a  library  in  them- 
selves, a  treasuje-house  for  every  studious  physician, 
assure  his  fame  even  had  he  done  nothing  more. — The 
Western  Journal  of  Medicine,  Dec.  1868. 

We  regard  this  work  as  the  best  one  on  Materia 
Medica  in  the  English  language,  and  as  such  it  de- 
serves the  favor  it  has  received. — Am.  Journ.  Medi- 
cal Sciences,  July  1868. 

We  need  not  dwell  on  the  merits  of  the  third  edition 
of  this  magnificently  conceived  work.  It  is  the  work 
on  Materia  Medica,  in  which  Therapeutics  are  prima- 
rily considered — the  mere  natural  history  of  drugs 
being  briefly  disposed  of.  To  medical  practitioners 
this  is  a  very  valuable  conception.  It  is  wonderful 
how  much  of  the  riches  of  the  literature  of  Materia 
Medica  has  been  condensed  into  this  book.  The  refer- 
ences alone  would  make  it  worth  possessing.  But  it 
is  not  a  mere  compilation.  The  writer  exercises  a 
good  judgment  of  his  own  on  the  great  doctrines  and 
points  of  Therapeutics.  For  purposes  of  practice, 
Still6's  book  is  almost  unique  as  a  repertory  of  in- 
formation, empirical  and  scientific,  on  the  actions  and 
uses  of  medicines. — London  Lancet,  Oct.  31,  1868. 

Through  the  former  editions,  the  professional  world 
Is  well  acquainted  with  this  work.  At  home  and 


abroad  its  reputation  as  a  standard  treatise  on  Materia 
Medica  is  securely  established.  It  is  second  to  no 
work  on  the  subject  in  the  English  tongue,  and,  in- 
deed, is  decidedly  superior,  in  some  respects,  to  any 
other. — Pacific  Med.  and  Surg  Journal,  July,  1868. 

Stille's  Therapeutics  is  incomparably  the  best  work 
on  the  subject. — N.  ¥.  Med.  Gazette,  Sept.  26,  1868. 

Dr.  Stille's  work  is  becoming  the  best  known  of  any 
of  our  treatises  on  Materia  Medica.  .  .  .  One  of  the 
most  valuable  works  in  the  language  on  the  subject! 
of  which  it  treats.— .y.  Y.  Med.  Journal,  Oct.  1868. 

The  rapid  exhaustion  of  two  editions  of  Prof.  Still6'« 
scholarly  work,  and  the  consequent  necessity  for  a 
third  edition,  is  sufficient  evidence  of  the  high  esti- 
mate placed  upon  it  by  the  profession.  It  is  no  exag- 
geration to  say  that  there  is  no  superior  work  upon 
the  subject  in  the  English  language.  The  present 
edition  is  fully  up  to  the  most  recent  advance  in  th« 
science  and  art  of  therapeutics. — Leavenworth  Medi- 
cal Herald,  Aug.  1868. 

The  work  of  Prof.  Still4  has  rapidly  taken  a  high 
place  in  professional  esteem,  and  to  say  that  a  third 
edition  is  demanded  and  now  appears  before  us,  suffi- 
ciently attests  the  firm  position  this  treatise  has  made 
for  itself.  As  a  work  of  great  research,  and  scholar- 
ship, it  is  safe  to  say  we  have  nothing  superior.  It  is 
exceedingly  full,  and  the  busy  practitioner  will  find 
ample  suggestions  upon  almost  every  important  point 
of  therapeutics. — Cincinnati  Lancet,  Aug.  1868. 


riRIFFITH  (ROBERT  E.),  M.D. 

A  UNIVERSAL  FORMULARY,   Containing  the  Methods  of  Pre- 

paring  and  Administering  Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians 
and  Pharmaceutists.  Second  edition,  thoroughly  revised,  with  numerous  additions,  by 
ROBERT  P.  THOMAS,  M.D.,  Professor  of  Materia  Medica  in  the  Philadelphia  College  of 
Pharmacy.  In  one  large  and  handsome  octavo  volume  of  650  pages,  double-columns. 
Extra  cloth,  $4  00;  leather,  $5  00. 

Three  complete  and  extended  Indexes  render  the  work  especially  adapted  for  immediate  consul- 
tation.    One,  of  DISEASES  AND  THEIR  REMEDIES,  presents  under  the  head  of  each  disease  the 
remedial  agents  which  have  been  usefully  exhibited  in  it,  with  reference  to  the  formulae  containing 
them — while  another  of  PHARMACEUTICAL  and  BOTANICAL  NAMES,  and  a  very  thorough  GENERAL 
INDEX  afford  the  means  of  obtaining  at  once  any  information  desired.     The  Formulary  itself  is 
arranged  alphabetically,  under  the  heads  of  the  leading  constituents  of  the  prescriptions. 
We  know  of  none  in  our  language,  or  any  other,  so  comprehensive  in  its  details. — London  Lancet. 
One  of  the  most  complete  works  of  the  kind  in  any  language. — Edinburgh  3fed.  Journal. 
We  are  not  cognizant  of  the  existence  of  a  parallel  work. — London  Med.  Qamito. 
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IEREIRA  (JON A  THAN),  M.  D.,  F.  R.S.  and  L.S. 
MATERIA   MEDIC  A   AND  THERAPEUTICS;   being  an  Abrulg- 

ment  of  the  late  Dr.  Pereira's  Elements  of  Materia  Medica,  arranged  in  conformity  with 
the  British  Pharmacopoeia ,  and  adapted  to  the'  use  of  Medical  Practitioners,  Chemists  and 
Druggists,  Medical  and  Pharmaceutical  Students,  <kc.  Bj  F.  J.  FAKRE,  M.D.,  Senior 
Physician  to  St.  Bartholomew's  Hospital,  and  Lou-dun  Editor  of  the  British  Pharmacopoeia; 
assisted  by  ROBERT  BENTLEY,  M.R.C.S.,  Professor  of  Materia  Medica  and  Botany  to  the 
Pharmaceutical  Society  of  Great  Britain;  and  by  ROBERT  WAIUNGTON,  F.R.S.,  Chemical 
Operator  to  the  Society  of  Apothecaries.  With  numerous  additions  and  references  to  the 
United  States  Pharmacopoeia,  by  HORATIO  C.  WOOD,  M.D.,  Professor  of  Botany  in  the 
University  of  Pennsylvania.  In  one  large  and  handsome  octavo  volume  of  1040  closely 
printed  pages,  with  236  illustrations,  extra  cloth,  $7  00;  leather,  raised  bands,  $8  00 


The  task  of  the  American  editor  has  evidently  been 
BO  sinecure,  for  not  only  has  he  given  to  us  all  that 
Is  contained  in  the  abridgment  useful  for  our  pur- 
poses, but  by  a  careful  and  judicious  embodiment  of 
over  a  hundred  new  remedies  has  increased  the  size 
of  the  former  work  fully  one-third,  besides  adding 
many  new  illustrations,  some  of  which  are  original. 
We  unhesitatingly  say  that  by  so  doing  he  has  pro- 
portionately increased  the  value,  not  only  of  the  con- 
densed edition,  but  has  extended  the  applicability  of 
the  great  original,  and  has  placed  his  medical  coun- 
trymen under  lasting  'obligations  to  him.  The  Ame- 
rican physician  now  has  all  that  is  needed  in  the 
shape  of  a  complete  treatise  on  materia  rnedica,  and 
the  medical  student  has  a  text-book  which,  for  prac- 
tical utility  and  intrinsic  worth,  stands  unparalleled. 
Although  of  considerable  size,  it  is  none  too  large  for 
the  purposes  for  which  it  has  been  intended,  and  every 
medical  man  should,  in  justice  to  himself,  spare  a 
place  for  it  upon  his  book-shelf,  resting  assured  that 
the  more  he  consults  it  the  better  he  will  be  satisfied 
of  its  excellence.—  N.  Y.  Mfd.  Record,  Nov.  15,  1868. 

It  will  fill  a  place  which  no  other  work  can  occupy 
lu  the  library  of  the  physician,  student,  and  apothe- 
cary.— Boston  Med.  and  Surg.  Journal,  Nov.  8,  1866. 

Of  the  many  works  on  Materia  Medica  which  have 
appeared  since  the  issuing  of  the  British  Pharmaco- 


poeia, none  will  be  more  acceptable  to  the  student 
and  practitioner  than  the  present.  Pereira's  Materia 
Medica  had  long  ago  asserted  for  itself  the  position  of 
being  the  most  complete  work  on  the  subject  in  the 
English  language.  But  its  very  completeness  stood 
in  the  way  of  its  success.  Except  in  the  way  of  refer- 
ence, or  to  those  who  made  a  special  study  of  Materia 
Medica,  Dr.  Pereira's  work  was  too  full,  and  its  pe- 
rusal required  an  amount  of  time  which  few  had  at 
their  disposal.  Dr.  Farre  has  very  judiciously  availed 
himself  of  the  opportunity  of  the  publication  of  the 
new  Pharmacopoeia,  by  bringing  out  an  abridged  edi- 
tion of  the  great  work.  This  edition  of  Pereira  is  by 
no  means  a  mere  abridged  re-issue,  but  contains  many 
improvements,  both  in  the  descriptive  and  thera- 
peutical departments.  We  can  recommend  it  as  a 
very  excellent  and  reliable  text-hook. — Edinburgh 
Med.  Journal,  February,  1866. 

The  reader  cannot  fail  to  be  impressed,  at  a  glance, 
with  the  exceeding  value  of  this  work  as  a  compeud 
of  nearly  all  useful  knowledge  on  the  materia  inedica. 
We  are  greatly  indebted  to  Professor  Wood  for  big 
adaptation  of  it  to  our  meridian.  Without  his,emen- 
dations  and  additions  it  would  lose  much  of  its  value 
to  the  American  student.  With  them  it  is  an  Ameri- 
can book.—  Pacific  Medical  and  Surgical  Journal, 
December,  lSt>6. 


HLLIS  (BENJAMIN),  M.D. 
THE  MEDICAL  FORMULARY:  being  a  Collection  of  Prescriptions 

derived  from  the  writings  and  practice  of  mnny  of  the  most  eminent  physicians  of  America 
and  Europe.  Together  with  the  usual  Dietetic  Preparations  and  Antidotes  for  Poisons.  The 
whole  accompanied  with  a  few  brief  Pharmaceutic  and  Medical  Observations.  Twelfth  edi- 
tion, carefully  revised  and  much  improved  by  ALBERT  H.  SMITH,  M.  D.  In  one  volume  8v .. 
of  376  pages,  extra  cloth,  $3  00.  (Lately  Published.) 

This  work  has  remained  for  some  time  out  of  print,  owing  to  the  anxious  care  with  which  the 
Editor  has  sought  to  render  the  present  edition  worthy  a  continuance  of  the  very  remarkable 
favor  which  has  carried  the  volume  to  the  unusual  honor  of  a  TWELFTH  EDITION.  He  hns  sedu- 
lously endeavored  to  introduce  in  it  all  new  preparations  and  combinations  deserving  of  confidence, 
besides  adding  two  new  classes,  Antemetics  and  Disinfectants,  with  brief  references  to  the  inhalation 
of  atomized  fluids,  the  nasal  douche  of  Thudichum,  suggestions  upon  the  method  of  hypodermic 
injection,  the  administration  of  anaesthetics,  Ac.  Ac.  To  accommodate  these  numerous  additions, 
he  has  omitted  much  which  the  advance  of  science  has  rendered  obsolete  or  of  minor  importance, 
notwithstanding  which  the  volume  has  been  increased  by  more  than  thirty  pages.  A  new  feature 
will  be  found  in  a  copious  Index  of  Diseases  and  their  remedies,  which  cannot  but  increase  the 
value  of  the  work  as  a  suggestive  book  of  reference  for  the  working  practitioner.  Every  precaution 
has  been  taken  to  secure  the  typographical  accuracy  so  necessary  in  a  work  of  this  nature,  and  it 
i.*  hoped  that  the  new  edition  will  fully  maintain  the  position  which  "  ELLIS'  FORMULARY"  has 
long  occupied. 

SI  ARSON  (JOSEPH),'  M.D., 

*~/  Professor  of  Materia  Medica  and  Pharmacy  in  the  University  of  Pennsylvania,  Ac. 

SYNOPSIS  OF  THE   COURSE   OF   LECTURES   OX  MATERIA 

MEDICA  AND  PHARMACY,  delivered  in  the  University  of  Pennsylvania.  With  three 
Lectures  on  the  Modus  Operandi  of  Medicines.  Fourth  and  revised  edition,  extra  cloth, 
$3  00. 


CONGLISON'S  NEW  REMEDIES,  WITH  FORMULAE 
FOR  THEIR  PREPARATION  AND  ADMINISTRA- 
TION Seventh  edition,  with  extensive  additions. 
One  vol.  Svo.,  pp.  770;  extra  cloth.  $4  00. 

KOTLE'8  MATERIA  MEDICA  AND  THERAPEU- 
TICS. Edited  by  JOSEPH  CARSOS,  M.  D.  With 
ninety-eight  illustrations.  1  vol.  8vo.,  pp.  700,  ex- 
tra cloth.  $3  00. 

CHRISTISON'S  DISPENSATORY.  With  copious  ad- 
ditions, and  213  large  wood-engravings.  By  R 


Ei.D  GRIFFITH,  M.  D.  One  vol.  8vo.,  pp.  loon ; 
extra  cloth.  %4  00. 

CARPENTER'S  PRIZE  ESSAT  ON  THE  FSE  OF 
Ai.i-iini.i.ic-  LiQroRi*  IN  HKAI.TR  AND  DISKA-I-.  .\,-w 
edition,  with  a  Preface  by  D.  F.  CONDIK.  M  D.,  and 
explanations  of  scientific  words.  In  one  neat  llini'V 
volume,  pp.  178,  extra  cloth.  60  cents. 

DK  .10X011  ON  THE  THREE  KINDS  OF  COD-UVEB 
OIL,  witli  ttn>ir  Chemical  and  Therapeutic  Pro- 
perties 1  vol.  12ino.,  cloth.  70  cents. 
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SCREEN  (T.  HENRY),  M.D., 

Lecturer  on  Pathology  and  Morbid  Anatomy  at  Charing-Cross  Hospital  Medical  School. 

PATHOLOGY  AND  MORBID  ANATOMY.  With  numerous  Illus- 
trations on  Wood.  In  one  very  handsome  octavo  volume  of  over  250  pages,  extra  cloth, 
$2  50.  (Lately  Published.) 
The  scope  and  object  of  this  volume  can  be  gathered  from  the  following  condensed 


We  have  been  very  much  pleased  by  our  perusal  of 
thin  little  volume.  It  is  the  only  one  of  the  kind  with 
which  we  are  acquainted,  and  practitioners  as  well 
an  students  will  find  it  a  very  useful  guide;  for  the 
information  is  up  to  the  day,  well  aud  compactly  ar- 
ranged, without  being  at  all  scanty. — London  Lan- 
cet, Oct.  7,  1871. 

It  embodies  in  a  comparatively  small  space  a  clear 
statement  of  the  present  state  of  our  knowledge  of  pa- 


thology and  morbid  anatomy.  The  author  shows  that 
he  has  been  not  only  a  student  of  the  teachings  of  his 
confreres  in  this  branch  of  science,  but  a  practical 
and  conscientious  laborer  in  the  post-mortem  cham- 
ber. The  work  will  prove  a  useful  one  to  the  great 
mass  of  students  and  practitioners  whose  time  for  de- 
votion to  this  class  of  studies  is  limited. — Am.  Journ. 
of  Syphilography,  April,  1872. 


GLDGE'S  ATLAS  OF  PATHOLOGICAL  HISTOLOGY. 
Translated,  with  Notes  and  Additions,  by  JOSEPH 
LEIDT,  M.  D.  In  one  volume,  very  large  imperial 
quarto,  with  320  copper-plate  figures,  plain  and 
colored,  extra  cloth.  $4  00. 

SIMON'S  GENERAL  PATHOLOGY,  as  conducive  to 
the  Establishment  of  Rational  Principles  for  th« 
Prevention  and  Cure  of  Disease.  In  one  octavo 
volume  of  212  pages,  extra  cloth.  $1  25. 

SOLLY  ON  THE  HUMAN  BRAIN  ;  its  Structure,  Phy- 
siology, and  Diseases.  From  the  Second  and  much 
enlarged  London  edition.  In  one  octavo  volume  of 
500pages, with  120 wood-cuts;  extra  cloth.  $250. 

LA  ROCHE  ON  YELLOW  FEVER,  considered  in  its 
Historical,  Pathological,  Etiological,  and  Therapeu- 


tical Relations.  In  two  large  and  handsome  octavo 
volumes  of  nearly  1500  pages,  extra  cloth.     $7  00. 

HOLLAND'S  MEDICAL  NOTES  ANI  REFLEC- 
TIONS. 1  vol.  8vo.,  pp.  600,  extra  cloth.  $3  50. 

WHAT  TO  OBSERVE  AT  THE  BEDSIDE  AND  AFTER 
DEATH  IN  MEDICAL  CASES.  Published  under  the 
authority  of  the  London  Society  for  Medical  Obser- 
vation. From  the  second  London  edition.  1  vol. 
royal  12mo.,  extra  cloth.  $1  00. 

LAYCOCK'S  LECTURES  ON  THE  PRINCIPLES 
AND  METHODS  OP  MEDICAL  OBSERVATION  AND  RE- 
SEARCH. For  the  use  of  advanced  students  and 
junior  practitioners.  In  one  very  neat  royal  12mo. 
volume,  extra  cloth.  $1  00. 


G 


J 


ROSS  (SAMUEL  D.),  M.  D., 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

ELEMENTS    OF    PATHOLOGICAL  ANATOMY.     Third    edition, 

thoroughly  revised  and  greatly  improved.  In  one  large  and  very  handsome  octavo  volume 
of  nearly  800  pages,  with  about  three  hundred  and  fifty  beautiful  illustrations,  of  which  a 
large  number  are  from  original  drawings  ;  extra  cloth.  $4'  00. 

'ONES  (C.  HANDFIELD),  F.R.S.,  and  SI EV EKING  (ED.  H.),  M.D., 

Assistant  Physicians  and  Lecturers  in  St.  Mary's  Hospital. 

A  MANUAL  OF   PATHOLOGICAL  ANATOMY.     First  American 

edition,  revised.  With  three  hundred  and  ninety-seven  handsome  wood  engravings.  In 
one  large  and  beautifully  printed  octavo  volume  of  nearly  750  pages,  extra  cloth,  $3  50. 

T>ARCLAY  (A.  W.),  M.  D. 
A  MANUAL  OF  MEDICAL  DIAGNOSIS;  being  an  Analysis  of  the 

Signs  and  Symptoms  of  Disease.  Third  American  from  the  second  and  revised  London 
edition.  In  one  neat  octavo  volume  of  451  pages,  extra  cloth.  $3  50. 


WILLIAMS  (CHARLES  j.  B.),  M.D., 

Professor  of  Clinical  Medicine  in  University  College,  London. 

PRINCIPLES  OF  MEDICINE.    An  Elementary  View  of  the  Causes* 

Nature,  Treatment,  Diagnosis,  and  Prognosis  of  Disease;  with  brief  remarks  on  Hygienics, 
or  the  preservation  of  health.  A  new  American,  from  the  third  and  revised  London  edition. 
In  one  octavo  volume,  of  about  500  pages,  extra  cloth.  $3  50. 

flUNOLISON,  FORBES,  TWEED  IE,  AND  CONOLLY. 

THE  CYCLOPAEDIA  OF   PRACTICAL  MEDICINE:   comprising 

Treatises  on  the  Nature  and  Treatment  of  Diseases,  Materia  Medica  and  Therapeutics, 
Diseases  of  Women  and  Children,  Medical  Jurisprudence,  Ac.  Ac.  In  four  large  super-royal 
octavo  volumes,  of  3254  double-columned  pages,  strongly  and  handsomely  bound  in  leather, 
$15  ;  extra  cloth.  $11. 

*•%*  This  work  contains  no  less  than  four  hundred  and  eighteen  distinct  treatises,  contributed 
bv  sixty-eight  distinguished  physicians. 

T?OX  ( WILSON),  M.D., 

-*-  Holme  Prof,  of  Clinical  Med.,  University  Coll.,  London. 

THE  DISEASES  OF  THE  STOMACH:  Being  the  Third  Edition  of 

the  "  Diagnosis  and  Treatment  of  the  Varieties  of  Dyspepsia."  Revised  and  Enlarged. 
With  illustrations.  In  one  handsome  octavo  volume.  (In  Press.) 


The  present  edition  of  Dr.  Wilson  Fox's  very  admi- 
rable work  differs  from  the  preceding  in  that  it  deals 
with  oilier  maladies  than  dyspepsia  only. — London 
Med.  Times,  Feb.  S,  1S73. 


Dr.  Fox  has  put  forth  a  volume  of  uncommon  ex- 
cellence, which  we  feel  very  sure  will  take  a  high 
rank  among  works  that  treat  of  the  stomach. — Am. 
Practitioner,  March,  1873. 
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(A  USTIN),  M.  D., 

Professor  of  the  Principles  and  Practice  nf  Medicine  in  Bellevue  Med.  College,  If.  T. 

A   TREATISE    ON    THE    PRINCIPLES    AND    PRACTICE    OF 

MEDICINE;  designed  for  the  use  of  Students  and  Practitioners  of  Medicine.  Fourth 
edition,  revised  and  enlarged.  In  one  large  and  closely  printed  octavo  volume  of  about  1 100 
pages ;  handsome  extra  cloth,  $6  00 ;  or  strongly  bound  in  leather,  with  raised  bands,  $7  00. 
(Nearly  Ready.) 

By  common  consent  of  the  English  and  American  medical  press,  this  work  has  been  assigned 
to  the  highest  position  as  a  complete  and  compendious  text-book  on  the  most  advanced  condition 
of  medical  science.  At  the  very  moderate  price  at  which  it  is  offered  it  will  be  found  one  of  the 
cheapest  volumes  now  before  the  profession. 


Admirable  and  unequalled.  —  Western  Journal  of 
Medicine,  Nov.  1869. 

Dr.  Flint's  work,  though  claiming  no  higher  title 
than  that  of  a  text-book,  is  really  more.  He  is  a  man 
of  large' clinical  experience,  and  his  book  is  full  of 
•  uch  masterly  descriptions  of  disease  as  can  only  be 
drawn  by  a  man  intimaiely  acquainted  with  their 
various  forms.  It  is  not  so  long  since  we  had  the 
pleasure  of  reviewing  his  first  edition,  and  we  recog- 
nize a  great  improvement,  especially  in  the  general 
part  of  the  work.  It  is  a  work  which  we  can  cordially 
recommend  to  oar  readers  as  fully  abreast  of  the  sci- 
ence of  the  day. — Edinburgh  Mf.d.  Journal,  Oct.  '69. 

One  of  the  best  works  of  the  kind  for  the  practi- 
tioner, and  the  most  convenient  of  all  for  the  student. 
—Am.  Journ.  Med.  Sciences,  Jan.  1S69. 

This  work,  which  stands  pre-eminently  as  the  ad- 
vance standard  of  medical  science  up  to  the  present 
time  in  the  practice  of  medicine,  has  for  its  author 
one  who  is  well  and  widely  known  as  one  of  the 
leading  practitioners  of  this  continent.  In  fact,  it  is 
seldom  that  any  work  is  ever  issued  from  the  press 
more  deserving  of  universal  recommendation. — Do- 
minion Med.  Journal,  May,  1869. 

The  third  edition  of  this  most  excellent  book  scarce- 
ly needs  any  commendation  from  us.  The  volume, 
as  it  stands  now,  is  really  a  marvel:  first  of  all,  it  is 


sxcellently  printed  and  bound — and  we  encounter 
that  luxury  of  America,  the  ready-cut  pages,  which 
the  Yankees  are  'cute  enough  to  insist  upon — nor  are 
these  by  any  means  trifles  ;  but  the  contents  of  the 
book  are  astonishing.  Not  only  is  it  wonderful  that 
my  one  man  can  have  grasped  in  his  mind  the  whole 
scope  of  medicine  with  that  vigor  which  Dr.  Fliut 
shows,  but  the  condensed  yet  clear  way  in  which 
this  is  done  is  a  perfect  literary  triumph.  Dr.  Flint 
is  pre-eminently  one  of  the  strong  men,  whose  right 
to  do  tiiis  kind,  of  thing  is  well  admitted  ;  and  we  say 
no  more  than  the  truth  when  we  affirm  that  he  is 
7ery  nearly  the  only  living  man  that  could  do  it  with 
mch  results  as  the  volume  before  as. — The  London 
Practitioner,  March,  1869. 

This  is  in  some  respects  the  best  text-book  of  medi- 
cine in  our  language,  and  it  is  highly  appreciated  on 
the  other  side  of  the  Atlantic,  inasmuch  as  the  first 
edition  was  exhausted  in  a  few  months.  The  second 
edition  was  little  more  than  a  reprint?  but  the  present 
has,  as  the  author  says,  been  thoroughly  revised. 
Much  valuable  matter  has  been  added,  and  by  mak- 
ing th'e  type  smaller,  the  bulk  of  the  volume  is  not 
much  increased.  The  weak  point  in  many  American, 
works  is  pathology,  but  Dr.  Flint  has  taken  peculiar 
pains  on  this  point,  greatly  to  the  value  of  the  book. 
—London  Med.  Times  and  Gazette,  Feb.  6,  1869. 


BARLOW'S  MANUAL  OP  THE  PRACTICE  OF  I  TODD'S  CLINICAL  LECTURES  ON  CERTAIN  ACHTB 
MEDICINE.  With  Additions  by  D.  F.  CONDIK,  DISEASES.  In  one  neat  octavo  volume,  of  320  pages, 
M.  D.  1  vol.  8vo.,  pp.  600,  cloth.  $2  50.  I  extra  cloth.  $2  60. 


0 .4  VY  (F.  W.),  M.  D.,  F.  R.  £., 

Senior  Asst.  Physician  t<>  and  Lecturer  an  Physiology,  at  Guy's  Hospital,  Ac. 

A  TREATISE  ON  THE  FUNCTION  OF  DIGESTION;  its  Disor- 
ders and  their  Treatment.  From  the  second  London  edition.  In  one  handsome  volume, 
email  octavo,  extra.cloth,  $2  00.  (Lately  Published.) 


The  work  before  us  is  one  which  deserves  a  wide 
circulation.  We  know  of  no  better  guide  to  the  study 
of  digestion  and  its  disorders. — tit.  Louis  Med.  and 
Sury.  Journal,  July  10,  18«9. 

A  thoroughly  good  book,  being  a  careful  systematic 


treatise,  and  sufficiently  exhaustive  for  all  practical 
purposes. — Leaven  worth.  Med.  Herald,  July,  1869. 

A  very  valuable  work  on  the  subject  of  which  It 
treats.  Small,  yet  it  is  full  of  valuable  information. 
— Cincinnati  Mtd.  Repertory,  June,  1669. 


pRINTON  (  WILLIAM),  M.  D.,  F.  R.  S. 
•^LECTURES  ON  THE  DISEASES  OF  THE  STOMACH;   with  an 

Introduction  on  its  Anatomy  and  Physiology.  From  the  second  and  enlarged  London  edi- 
tion. With  illustrations  oa  wood.  In  one  handsome  octavo  volume  of  about  300  pages, 
extra  cloth.  $3  25. 


CHAMBERS  (T.  K.},  M.D., 

^-/  Consulting  Physician  to  St.  Mary's  Hospital,  London,  Ae. 

THE  INDIGESTIONS;  or,  Diseases  of  the  Digestive  Organs  Functionally 

Treated.    Third  and  revised  Edition.    In  one  handsome  octavo  volume  of  3S3  pages,  extra 
cloth.     $3  00.      (Lately  Published.) 
So  very  large  a  proportion  of  the  patients  applying  j  merit,  we  know  of  no  more  desirable  acquisition  to 


to  every  general  practitioner  suffer  from  some  form 
of  indigestion,  that  whatever  aids  him  in  their  man- 
agement directly  "puts  money  in  his  purse,"  and  in- 
directly does  more  than  anything  else  to  advance  his 
reputation  with  the  public.  From  this  purely  mate- 
rial point  of  view,  setting  aside  its  higher  claims  to 


a  physician's  library  than  the  book  before  UH.  He 
who  should  commit  its  contents  to  his  memory  would 
tiii'l  its  price  an  investment  of  capital  that  returns! 
him  a  most  usurious  rate  of  interest. — N.  Y. 
Gfazette,  Jan.  28,  1S71. 


J>\r  TUB  SAME  AUTHOR.    (Lately  Published) 

RESTORATIVE  MEDICINE.  An  Harveian  Annual  Oration,  deliv- 
ered at  the  Royal  College  of  Physicians,  London,  on  June  24,  1871.  With  Two  Sequels. 
In  one  very  handsome  volume,  small  12mo.,  extra  cloth,  $1  00. 
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LTARTSHORNE  (HENRY),  M.D., 

•*••*•  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

ESSENTIALS  OF  THE  PRINCIPLES  AND  PRACTICE  OF  MEDI- 

CINE.  A  handy-book  for  Students  and  Practitioners.  Third  edition,  revised  and  im- 
proved. In  one  handsome  royal  J2ino.  volume  of  487  pages,  clearly  printed  on  small  type, 
cloth,  $2  38;  half  bound,  $2  63.  (Now  Ready.) 

The  very  remarkable  favor  which  has  been  bestowed  upon  this  work,  as  manifested  in  the  ex- 
haustion of  two  large  editions  within  four  years,  shows  that  it  has  successfully  supplied  a  want 
felt  by  both  student  and  practitioner  of  a  volume  which  at  a  moderate  price  and  in  a  convenient 
size  should  afford  a  clear  and  compact  view  of  the  most  modern  teachings  in  medical  practice. 
In  preparing  the  work  for  a  third  edition,  the  author  has  sought  to  maintain  its' character  by  very 
numerous  additions,  bringing  it  fully  up  to  the  science  of  the  day,  but  so  concisely  framed  that 
the  size  of  the  volume  is  increased  only  by  thirty  or  forty  pages.  The  extent  of  the  new  informa- 
tion thus  introduced  may  be  estimated  by  the  fact  that  there  have  been  two  hundred  and  sixty 
separate  additions  made  to  the  text,  containing  references  to  one  hundred  and  eighty  new  authors. 


This  little  epitome  of  medical  knowledge  has  al- 
ready been  noticed  by  us.  It  is  a  vade  mecum  of 
value,  including  in  a  short  space  most  of  what  is  es- 
sential in  the  science  and  practice  of  medicine.  The 
third  edition  is  well  up  to  the  present  day  in  the 
modern  methods  of  treatment,  and  i  n  the  use  of  newly 
discovered  drugs. — Boston  Mtd.  and  Surg.  Journal, 
Oct.  19,  1871. 

Certainly  very  few  volumes  contain  so  much  pre- 
cise information  within  so  small  a  compass. — N.  Y. 
Med.  Journal,  Nov.  1871. 

The  diseases  are  conveuiently  classified;  symptoms, 


mulas  are  appended,  intended  as  examples  merely, 
not  as  guides  for  unthinking  practitioners.  A  com- 
plete index  facilitates  the  use  of  this  little  volume,  in 
which  all  important  remedies  lately  introduced,  such 
as  chloral  hydrate  and  carbolic  acid,  have  received 
their  full  shareof  attention. — Am.  Journ.  of  Pharm., 
Nov.  1871. 

It  is  an  epitome  of  the  whole  science  and  practice 
of  medicine,  and  will  be  found  most  valuable  to  the 
practitioner  for  easy  reference,  and  especially  to  the 
student  in  attendance  upon  lectures,  whose  time  is 
too  much  occupied  with  many  studies,  to  consult  the 


causation,  diagnosis,  prognosis,  and  treatment  are  i  larger  works.     Such  a  work  must  always  be  in  great 
carefully  considered,   the  whole   being  marked    by  |  demand. — Cincinnati  Med.  Repertory,  Nov.  1871. 
briefness,  but  clearness  of  expression.     Over  2.X)  for-  | 

TA  TSON  (THOMAS),  M.  D.,  Sf-c. 

LECTURES    ON    THE     PRINCIPLES    AND    PRACTICE    OF 

PHYSIC.     Delivered  at  King's  College,  London.     A  new  American,  from  the  Fifth  re- 
vised and  enlarged  English  edition.     Edited,   with  additions,  and  several  hundred  illus- 
trations, by  HENRY  HARTSHORNE,  M.D.,  Professor  of  Hygiene  in  the  University  of  Penn- 
sylvania.  In  two  large  and  handsome  8vo.  vols.  Cloth,  $9  00  ;  leather,  $11  00.    (Justready.) 
With  the  assistance  of  Professor  George  Johnson,  his  successor  in  the  chair  of  Practice  of  Medi- 
cine in  King's  College,  the  author  has  thoroughly  revised  this  work,  and  has  sought  to  bring  it 
on  a  level  with  the  most  advanced  condition  of  the  .-ubject.     As  he  himself  remarks  :   "Consider- 
ing the  rapid  advance  of  medical  science  during  the  last  fourteen  years,  the  present  edition  would 
be  worthless,  if  it  did  not  differ  much  from  the  last" — but  in  the  extensive  alterations  and  addi- 
tions that  have  been  introduced,  the  effort  of  the  author  has  been  to  retain  the  lucid  and  collo- 
quial style  of  the  lecture-room',  which  has  made  the  work  so  deservedly  popular  with  all  classes 
of  the  profession.    Notwithstanding  these  changes,  there  are  some  subjects  on  which  the  American 
reader  might  reasonably  expect  more  detailed  information  than  has  been  thought  requisite  in 
England,  and  these  deficiencies  the  editor  has  endeavored  to  supply. 

The  large  size  to  which  the  work  has  grown  seems  to  render  it  necessary  to  print  it  in  two  vol- 
umes, in  place  of  one,  as  in  the  last  American  edition.  It  is  therefore  presented  in  that  shape, 
handsomely  printed,  at  a  very  reasonable  price,  and  it  is  hoped  that  it  will  fully  maintain  the 
position  everywhere  hitherto  accorded  to  it,  of  the  standard  and  classical  representative  of  Eng- 
lish practical  medicine. 


At  length,  after  many  months  of  expectation,  we 
have  the  satisfaction  of  finding  ourselves  this  week  in 
possession  of  a  revised  and  enlarged  edition  of  Sir 
Thomas  Watson's  celebrated  Lectures.  It  is  a  sub- 
ject for  congratulation  and  for  thankfulness  that  Sir 
Thomas  Watson,  during  a  period  of  comparative  lei- 
sure, after  a  long,  laborious,  and  most  honorable  pro- 
fessional career,  while  retaining  full  possession  of  his 
high  mental  faculties,  should  have  employed  the  op- 
portunity to  submit  his  Lectures  to  a  more  thorough 
revision  than  was  possible  during  the  earlier  and 
busier  period  of  his  life.  Carefully  passing  in  review 
some  of  the  most  intricate  and  important  pathological 
and  practical  questions,  the  results  of  his  clear  insight 
and  his  calm  judgment  are  now  recorded  for  the  bene- 
fit of  mankind,  in  language  which,  for  precision,  vigor, 
and  classical  elegance,  has  rarely  been  equalled,  and 
never  (surpassed  The  revision  has  evidently  been 
most  carefully  done,  and  the  results  appear  in  almost 
every  page. — Brit.  Med.  Journ.,  Oct.  14,  1871. 

No  words  can  convey  the  pleasurable  satisfaction 
that  we  feel  in  looking  over  the  revised  edition  of 
the  admirable  lectures  of  this  distinguished  author. 
The  earnestness  which  marked  his  whole  profes- 
sional career  leads  him,  in  a  characteristic  manner, 
to  devote  his  last  leisure  hours  to  the  correction  of  his 
great  classic  work.  The  lectures  are  so  well  known 
and  so  justly  appreciated,  that  it  is  scarcely  neces- 
sary to  do  more  than  call  attention  to  the  special 
advantages  of  the  last  over  previous  editions.  In 
the  revision,  the  author  lias  displayed  all  the  charms 
aud  advantages  of  great  culture  and  a  ripe  experi- 
ence combined  with  the  soundest  judgment  and  sin- 


cerity of  purpose.  The  author's  rare  combination 
of  great  scientific  attainments  combined  with  won- 
derful forensic  eloquence  has  exerted  extraordinary 
influence  over  the  last  two  generations  of  physicians. 
His  clinical  descriptions  of  most  diseases  have  never 
been  equalled  ;  and  on  this  score  at  least  his  work 
will  live  long  in  the  future.  The  work  will  be 
sought  by  all  who  appreciate  a  great  book.— -Amer. 
Journal  of  Syphilography,  July,  1872. 

We  are  exceedingly  gratified  at  the  reception  of 
this  new  edition  of  Watson,  pre-eminently  the  prince 
of  English  authors,  on  "Practice."  We,  who  read 
the  first  edition  as  it  came  to  us  tardily  and  in  frag- 
ments through  the  "Medical  News  and  Library," 
shall  never  forget  the  great  pleasure  and  profit  we 
derived  from  its  graphic  delineations  of  disease,  its 
vigorous  style  and  splendid  English.  Maturity  of 
years,  extensive  observation,  profound  research, 
and  yet  continuous  enthusiasm,  have  combined  to 
give  us  in  this  latest  edition  a  model  of  professional 
excellence  in  teaching  with  rare  beauty  iu  the  mode 
of  communication.  But  this  classic  needs  no  eulo- 
giura  of  ours.  The  selection  of  Prof.  Hartshorne  as 
the  American  ediior,  is  to  us  peculiarly  gratifying, 
and  must  insure  even  larger  popularity  and  more 
general  sale  to  American  readers.  Every  guarantee 
is  thus  afforded  that  iu  every  part  the  book  will  be 
found  up  to  the  times.  Will  it  do  to  repeat  the  re- 
mark we  have  seen  somewhere :  "No  library  can  be 
considered  complete  without  it?1'  Although  the 
plira.se  may  not  savor  of  originality,  it  is,  neverthe- 
less, most  emphatically  true. — Chicago  Med.  Journ., 
July,  1872. 
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JjlLINT  (A  USTIN),  M.  D., 

'J.  Professor  of  the  Principles  and  Practice  of  Medicine  in  Sellf.vue  Hospital  3Ted.  College,  K.  T 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY, 

AND  TREATMENT  OF  DISEASES  OF  THE  HEART.     Second  revised  and  enlarged 

edition.     In  one  octavo  volume  of  550  pages,  with  a  plate,  extra  cloth,  $4.     (Just  Issiied.) 

The  author  has  sedulously  improved  the  opportunity  afforded  him  of  revising  this  work.  Portions 

of.it  have  been  rewritten,  and  the  whole  brought  up  to  a  level  with  the  most  advanced  condition  of 

science.  It  must  therefore  continue  to  maintain  its  position  as  the  standard  treatise  on  the  subject. 


Dr.  Flint  chose  a  difficult  subject  for  his  researches, 
and  has  shown  remarkable  powers  of  observation 
and  reflection,  as  well  as  great  industry,  in  his  treat- 
ment of  it.  His  book  must  be  considered  the  fullest 
and  clearest  practical  treatise  on  those  subjects,  and 
should  be  in  the  hands  of  all  practitioners  and  stu- 
dents. It  is  a  credit  to  American  medical  literature. 
— Amer.  Journ.  of  the  Med.  Sciences,  July,  I860. 

We  question  the  fact  of  any  recent  American  author 
in  our  profession  being  more  extensively  known,  or 
more  deservedly  esteemed  in  this  country  than  Dr. 
Flint.  We  williugly  acknowledge  his  success,  more 
particularly  in  the  volume  on  diseases  of  the  heart, 
In  making  an  extended  personal  clinical  study  avail- 


able for  purposes  of  illustration,  in  connection  with 
cases  which  have  been  reported  by  other  trustworthy 
observers. — Brit,  and  For.  Med.-Chtrv.rg.  Review. 

In  regard  to  the  merits  of  the  work,  we  have  no 
hesitation  in  pronouncing  it  (all,  accurate,  and  judi- 
cious. Considering  the  present  state  of  science,  such 
a  work  was  much  needed.  It  should  be  in  the  hands 
of  every  practitioner. — Ghicago  Mtd.  fourn. 

With  more  than  pleasure  do  we  hail  the  advent  of 
this  work,  for  it  fills  a  wide  gap  on  the  list  of  text- 
books for  ourschools,  and  is,  for  the  practitioner,  the 
most  valuable  practical  work  of  its  kind. — A.  0.  Med. 
News. 


B 


Y  THE  SAME  AUTHOR.  «  . 

A  PRACTICAL  TREATISE  ON  THE  PHYSICAL  EXPLORA- 
TION OF  THE  CHEST  AND  THE  DIAGNOSIS  OF  DISEASES  AFFECTING  THE 
RESPIRATORY  ORGANS.  Second  and  revised  edition.  In  one  handsome  octavo  volume 
of  595  pages,  extra  cloth,  $4  50. 


Dr.  Flint's  treatise  Is  one  of  the  most  trustworthy 

Snides  which  he  can  consult.    The  style  is  clear  and 
istiuct,  and  is  also  concise,  being  free  from  that  tend- 
ency to  over-refinement  and  unnecessary  minuteness 
which  characterizes  many  works  on  the  same  sub- 
ject.— Dublin  Medical  Press,  Feb.  6,  1867. 

The  chapter  on  Phthisis  is  replete  with  Interest; 
and  his  remarks  on  the  diagnosis,  especially  in  the 
early  stages,  are  remarkable  for  their  acumen  and 
great  practical  value.  Dr.  Flint's  style  is  clear  and 
elegant,  and  the  tone  of  freshness  and  originality 


which  pervades  his  whole  work  lend  an  additional 
force  to  its  thoroughly  practical  character,  which 
cannot  fail  to  obtain  for  it  a  place  as  a  standard  work 
on  diseases  of  the  respiratory  system. — London 
Lancet,  Jan.  19,  1867. 

This  is  an  admirable  book.  Excellent  in  detail  and 
execution,  nothing  better  could  be  desired  by  the 
practitioner.  Dr.  Flint  enriches  his  subject  with 
much  solid  and  not  a  little  original  observation.— 
Ranking' e  Abstract,  Jan.  1867. 


FULLER  (HENRY  WILLIAM),  M.  D., 

-*-  Physician  to  St.  Qeorge'g  Hospital,  London. 

ON  DISEASES  OF  THE   LUNGS   AND   AIR-PASSAGES.     Their 

Pathology,  Physical  Diagnosis,  Symptoms,  and  Treatment.     From  the  second  and  revised 
English  edition.     In  one  handsome  octavo  volume  of  about  500  pages,  extra  cloth,  $3  50. 


Dr.  Fuller's  work  on  diseases  of  the  chest  was  so 
favorably  received,  that  to  many  who  did  not  know 
the  extent  of  his  engagements,  it  was  a  matter  of  won- 
der that  it  should  be  allowed  to  remain  three  years 
out  of  print.  Determined,  however,  to  improve  it, 
Dr.  Fuller  would  not  consent  to  a  mere  reprint,  and 


accordingly  we  have  what  might  be  with  perfect  jus- 
tice styled  an  entirely  new  work  from  his  pen,  the 
portion  of  the  work  treating  of  the  heart  and  great 
vessels  being  excluded.  Nevertheless,  this  volume  is 
of  almost  equal  size  with  the  first. — London  Medicai 
Times  and  Gazette,  July  2C,  1867. 


7LLIAMS  (C.  J.  B.),  M.D., 

Senior  Consulting  Physician  to  the  Hospital  for  Consumption,  Brompton,  and 

TyiLLIAMS  (CHARLES  T.),  M.D., 

Physician  to  the  Hospital  for  Consumption. 

PULMONARY  CONSUMPTION;  Its  Nature,  Varieties,  and  Treat- 

nient.     With  an  Analysis  of  One  Thousand  cases  to  exemplify  its  duration.     In  one  neat 
octavo  volume  of  about  350  pages,  extra  cloth.     (Just  Issued.)     $2  50. 


He  can  still  speak  from  a  more  enormous  experi- 
ence, and  a  closer  study  of  the  morbid  processes  in- 
volved in  tuberculosis,  than  most  living  men.  He 
owed  it  to  himself,  aud  to  the  importance  of  the  sub- 
ject, to  eml)  uly  his  views  in  a  separate  work,  and 
we  are  glad  that  he  lias  accomplished  this  duly. 
After  all,  the  grand  teaching  which  Dr  Williams  has 
for  the  profession  is  to  be  found  in  his  therapeutical 
chapters,  and  in  the  history  of  individual  cases  ex- 
tended, by  dint  of  care,  over  ten,  twenty,  thirty,  and 
even  forty  years. — London  Lancet,  Oct.  21,  1871. 

His  results  are  more  favorable  than  those  of  any 


previous  author;  but  probably  there  is  no  malady, 
the  treatment  of  which  has  been  so  much  improved 
within  the'ast  twenty  years  as  pulmonary  consump- 
tion. To  ourselves,  Dr.  Williams's  chapters  on  Treat- 
ment are  amongst  the  most  valuable  and  attractive  in 
the  book,  and  would  alone  render  it  a  standard  work 
of  reference.  In  conclusion,  we  would  record  our 
opinion  that  Dr.  WUliams's  great  reputation  is  fully 
maintained  by  this  book.  It  is  undoubtedly  one  of 
the  most  valuable  works  in  the  language  upon  any 
special  disease. — Land.  Mtd.  Times  and  Gat.,  Nov. 
4,  1871. 


LA  EOCHE  ON  PNEUMONIA.  1  vol.  8vo.,  extra 
cloth,  of  500  pages  Price  $3  00. 

BUCKLER  ON  FIBRO-BRONCH1TIS  AND  RHEU- 
MATIC PNEUMONIA.  1  vol.  8vo.  *1  25. 

FISKE  FUND  PRIZE  ESSAYS  ON  CONSUMPTION. 
1  vol  Svo,,  extra  cloth.  <sl  00. 


SMITH  ON  CONSUMPTION;  ITS  EARLY  AND  RE- 
MEDIABLE STAGES.  1  vol.  8vo.,  pp.  254.  $2  25. 

8ALTER  ON  ASTHMA.     1  vol.  fvo.    $2  50. 

WAI, SHE  ON  THE  DISEASES  OF  THE  HEART  AND 
GRKAT  VESSELS.  Third  American  edition.  In 
1  vol.  8vo.,  420  pp.,  cloth.  *3  00. 
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ROBERTS  (  WILLIAM],  M.  D., 

•*•  I'  Lecturer  on  Medicine  in  the  Manchester  School  of  Medicine,  &c. 

A  PRACTICAL  TREATISE   ON  URINARY  AND   RENAL   DIS- 

EASES,  including  Urinary  Deposits.  Illustrated  by  numerous  cases  and  engravings.  Sec- 
ond American,  from  the  Second  Revised  and  Enlarged  London  Edition.  In  one  large 
and  handsome  octavo  volume  of  616  pages,  with  a  colored  plate  ;  extra  cloth,  $4  50.  (Just 
Ready.) 

The  author  has  subjected  this  work  to  a  very  thorough  revision,  and  has  sought  to  embody  in 
it  the  results  of  the  latest  experience  and  investigations.  Although  every  effort  has  been  made 
to  keep  it  within  the  limits  of  its  former  size,  it  has  been  enlarged  by  a  hundred  pages,  many 
new  wood-cut's  have  been  introduced,  and  also  a  colored  plate  representing  the  appearance  of  the 
different  varieties  of  urine,  while  the  price  has  been  retained  at  the  former  very  moderate  rate. 
In  every  respect  it  is  therefore  presented  as  worthy  to  maintain  the  position  which  it  has  acquired 
as  a  leading  authority  on  a  large,  important,  and  perplexing  class  of  affections.  A  few  notices 
of  the  first  edition  are  appended. 


The  pla,n,  ft  will  thus  be  seen,  is  very  complete, 
anl  the  manner  in  which  it  has  been  carried  out  is 
in  the  highest  degree  satisfactory.  The  characters 
of  the  different  deposits  are  very  well  described,  and 
the  microscopic  appearances  they  present  are  illus- 
trated by  numerous  well  executed  .engravings.  It 
only  remains  to  us  to  strongly  recommend  to  our 
readers  Dr.  Roberts 's  work,  »a  containing  an  admira- 
ble resume  of  the  present  state  of  knowledge  of  uri- 
nary diseases,  and  as  a  safe  and  reliable  guide  to  the 
clinical  observer. — Edin.  Med.  Jour. 

The  most  complete  and  practical  treatise  upon  renal 


diseases  we  have  examined.  It  is  peculiarly  adapted 
to  the  wants  of  the  majority  of  American  practltiou- 
ers  from  its  clearness  and  simple  announcement  of  the 
facts  in  relation  to  diagnosis  and  treatment  of  urinary 
disorders,  and  contains  in  condensed  form  the  investi- 
gations of  Bence  Jones,  Bird,  Beale,  Hassall,  Front, 
and  a  host  of  other  well-known  writers  upon  this  sub- 
ject. The  characters  of  urine,  physiological  and  pa- 
thological, as  indicated  to  the  naked  eye  as  well  as  by 
microscopical  and  chemical  investigations,  are  con- 
cisely represented  both  by  description  and  by  well 
executed  engravings. — Cincinnati  Journ.  of  Med. 


-DASH AM  (W.R.},  M.D., 

•*-*  Senior  Physician  to  the  Westminster  Hospital,  &o. 

RENAL  DISEASES :  a  Clinical  Guide  to  their  Diagnosis  and  Treatment. 

With  illustrations.     In  one  neat  royal  12mo.  volume  of  304  pages.    $200.     (Just  Issued.) 


The  chapters  on  diagnosis  and  treatment  are  very 
good,  and  the  student  and  young  practitioner  will 
find  them  full  of  valuable  practical  hints.  The  third 
part,  on  the  urine,  is  excellent,  and  we  cordially 
recommend  its  perusal.  The  author  has  arranged 
his  matter  in  a  somewhat  novel,  and,  we  think,  use- 
ful form.  Here  everything  can  be  easily  found,  and, 
what  is  more  important,  easily  read,  for  all  the  dry 
details  of  larger  books  here  acquire  a  new  interest 
from  the  author's  arrangement.  This  part  of  the 
book  is  full  of  good  work.—  Brit,  and  For.  Medico- 
Chirurgical  Review,  July,  1870. 

The  easy  descriptions  and  compact  modes  of  state- 


ment render  the  book  pleasing  and  convenient. — Am. 
Journ.  Med.  Sciences,  July,  1870. 

A  book  that  we  believe  will  be  found  a  valuable 
assistant  to  the  practitioner  and  guide  to  the  student. 
— Baltimore  Med.  Journal,  July,  1870. 

The  treatise  of  Dr.  Basham  differs  from  the  rest  in 
its  special  adaptation  to  clinical  study,  and  its  con- 
densed and  almost  aphorismal  style,  which  makes  it 
easily  read  and  easily  understood.  Besides,  the 
author  expresses  some  new  views,  which  are  well 
worthy  of  consideration.  The  volume  is  a  valuable 
addition  to  this  department  of  knowledge. — Pacific 
Med.  and  Surg.  Journal,  July,  1870. 


MORLAND  ON  RETENTION  IN  THE   BLOOD  OF  THE  ELEMENTS  OP  THE  URINARY    SECRETION. 
1  vol.  8vo.,  extra  cloth.    75  cents. 

TONES  (C.  HANDFIELD],  M.  Z>., 

"  Physician  to  St.  Mary's  Hospital,  &c. 

CLINICAL    OBSERVATIONS 

DISORDERS.     Second  American  Edition. 
extra  cloth,  $3  25. 

Taken  as  a  whole,  the  work  before  us  furnishes  a 
short  but  reliable  account  of  the  pathology  and  treat- 
ment of  a  class  of  very  common  but  certainly  highly 
obscure  disorders.  The  advanced  student  wi'll  find  it 
a  rich  mine  of  valuable  facts,  while  the  medical  prac- 
titioner will  derive  from  it  many  a  suggestive  hint  to 
aid  him  in  the  diagnosis  of  "nervous  cases,"  and  in 
determining  the  true  indications  for  their  ameliora- 
tion or  cure.— Arner.  Journ.  Med.  Sci.,  Jan.  1867. 


ON   FUNCTIONAL   NERVOUS 

In  one  handsome  octavo  volume  of  348  pagea, 

We  must  cordially  recommend  it  to  the  profession 
of  this  country  as  supplying,  in  a  great  measure,  a 
deficiency  which  exists  in  the  medical  literature  of 
the  English  language. — New  York  Med.  Journ.,  April, 
1867. 

The  volume  is  a  most  admirable  one — full  of  hints 
and  praclical  suggestions.  —  Canada  Med.  Journal, 
April,  1867. 


DISEASES  OF  THE  SPINAL  COLUMN  AND  OF  THE  NERVES. 
By  C.  B.  RADCLIFF,  M.  D.,  and  others.     1  vol.  8vo.,  extra  cloth,  $1  50. 


QLADE  (D.  D.},  M.D. 

DIPHTHERIA  ;  its  Nature  and  Treatment,  with  an  account  of  the  His- 

tory' of  its  Prevalence  in  various  Countries.     Second  and  revised  edition.     In  one  neat 
royal  12mo.  volume,  extra  cloth.     $1  25. 

fTUDSON  (A.},  M.  D.,  M.  R.  LA., 

•*--*-        Physician  to  the  Meath  Hospital. 

LECTURES  ON  THE   STUDY  OF  FEVER.     In  one  vol.  8vo.,  extra 

Cloth,  $2  50. 

JjYONS  (ROBERT  D.},  K.  C.  G. 

A  TREATISE  ON  FEVER;  or,  Selections  from  a  Course  of  Lectures 

on  Fever.    Being  part  of  a  Course  of  Theory  and  Practice  of  Medicine.    In  one  neat  octavo 
volume,  of  362  pages,  extra  cloth.     $2  25. 
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PUMSTEAD  (FREEMAN  J.),  M.D., 

•*-*        Professor  of  Venereal  Diseases  at  the  Col.  of  Phys.  and  Surg.,  yew  York,  Ac. 

THE  PATHOLOGY  AND  TREATMENT  OP  VENEREAL  DIS- 
EASES. Including  the  results  of  recent  investigations  upon  the  subject.  Third  edition, 
rerised  and  enlarged,  with  illustrations.  In  one  large  and  handsome  octavo  volume  of 
over  700  pages,  extra  cloth,  $5  00;  leather,  $6  00.  (Just  Issued.) 

In  preparing  this  standard  work  again  for  the  press,  the  author  has  subjected  it  to  a  very 
thorough  revision.  Many  portions  have  been  rewritten,  and  much  new  matter  added,  in  order  to 
bring  it  completely  on  a  level  with  the  most  advanced  condition  of  syphilography,  but  by  careful 
compression  of  the  text  of  previous  editions,  the  work  has  been  increased  by  only  sixty-four  pages. 
The  labor  thus  bestowed  upon  it,  it  is  hoped,  will  insure  for  it  a  continuance  of  its  position  as  a 
complete  and  trustworthy  guide  for  the  practitioner. 


1 1  is  the  most  complete  book  with  which  we  are  ac- 
quainted in  the  language.  The  latest  views  of  the 
best  authorities  are  put  forward,  and  the  information 
is  well  arranged — a  great  point  for  the  student,  and 
still  more  for  the  practitioner.  The  subjects  of  vis- 
ceral syphilis,  syphilitic  affections  of  the  eyes,  and 
the  treatment  of  syphilis  by  repeated  inoculations,  are 
very  fully  discussed. — London  Lancet,  Jan.  7,  1S71. 

Dr.  Bumstead's  work  is  already  so  universally 
known  as  the  best  treatise  in  the  English  language  on 
venereal  diseases,  that  it  may  seem  almost  superflu- 
ous to  say  more  of  it  than  that  a  new  edition  has  been 
issued.  But  the  author's  indnstry  has  rendered  this 
new  edition  virtually  a  new  work,  and  so  merits  as 


much  special  commendation  as  if  its  predecessors  had 
not  been  published.  As  a  thoroughly  practical  book 
on  a  class  of  diseases  which  form  a  large  share  of 
nearly  every  physician's  practice,  the  volume  before 
us  is  by  far  the  best  of  which  we  have  knowledge.— 
N.  Y.  Medical  Gazette,  Jan.  28,  1871. 

It  is  rare  in  the  history  of  medicine  to  find  any  one 
book  which  contains  all  that  a  practitioner  needs  to 
know;  while  the  possessor  of  "Bumstead  on  Vene- 
real" has  no  occasion  to  look  outside  of  its  covers  for 
anything  practical  connected  with  the  diagnosis,  his- 
tory, or  treatment  of  these  affections. — If.  Y.  Medical 
Journal,  March,  1871. ' 


riULLERIER  (A.),  and 

v  Surgeon  to  the  HbpUal  du  Midi. 


J2UMSTEAD  (FREEMAN  J.}, 

•*-*       Professor  of  Venereal  Diseases  in  the  College  of 
Physicians  and  Surgeons,  N.  Y. 


AN  ATLAS  OF  VENEREAL  DISEASES.     Translated  and  Edited  by 

FREEMAN  J.  BDMSTEAD.  In  one  large  imperial  4to.  volume  of  328  pages,  double-columns, 
with  26  plates,  containing  about  150  figures,  beautifully  colored,  many  of  them  the  size  of 
Jife;  strongly  bound  in  extra  cloth,  $17  00  ;  also,  in  five  parts,  stout  wrappers  for  mailing,  at 
$3  per  part.  (Lately  Published.) 

Anticipating  a  very  large  sale  for  this  work,  it  is  offered  at  the  very  low  price  of  THREE  DOL- 
LARS a  Part,  thus  placing  it  within  the  reach  of  all  who  are  interested  in  this  department  of  prac- 
tice.    Gentlemen  desiring  early  impressions  of  the  plates  would  do  well  to  order  it  without  delay. 
A  specimen"  of  the  plates  and  text  sent  free  by  mail,  on  receipt  of  25  cents. 

We  wish  for  once  that  our  province  was  not  restrict-  |  which  for  its  kind  is  more  necessary  for  them  to  have, 
ed  to  methods  of  treatment,  that  we  might  say  some- 
thing of  the  exquisite  colored  plates  in  this  volume. 
— London  Practitioner,  May,  1869. 

As  a  whole,  it  teaches  all  that  can  be  taught  by 
means  of  plates  and  print. — London  Lancet,  March 
13,  1869. 

Superior  to  anything  of  the  kind  ever  before  issued 
on  this  continent. — Canada  Ned.  Journal,  March,  '69. 

The  practitioner  who  desires  to  understand  this 
branch  of  medicine  thoroughly  should  obtain  this, 
the  most  complete  and  best  work  ever  published. — 
Dominion  Med.  Journal,  May,  1869. 

This  is  a  work  of  master  hands  on  both  sides.     M. 


Cnllerier  is  scarcely  second  to,  we  think  we  may  truly 
say  is  a  peer  of  the  illustrious  and  venerable  Ricord, 
while  in  this  country  we  do  not  hesitate  to  say  that 
Dr.  Burastead,  as  an  authority,  is  without  a  rival. 
Assuring  our  readers  that  these  illustrations  tell  the 
whole  history  of  venereal  disease,  from  its  inception 
to  its  end,  we  do  not  know  a  single  medical  work, 


—California  Med.  Gazette,  March,  1869. 

The  most  splendidly  illustrated  work  in  the  lan- 
guage, and  in  our  opinion  far  more  useful  than  the 
French  original.  —  Am.  Journ.  Med.  Sciences,  Jan.  '69. 

The  fifth  and  concluding  number  of  this  magnificent 
work  has  reached  us,  and  we  have  no  hesitation  in 
saying  that  its  illustrations  surpass  those  of  previous 
numbers.—  Boston  Med.  and  Surg.  Journal,  Jan.  14, 
1869. 

Other  writers  besides  M.  Cullerier  have  given  us  a 
good  account  of  the  diseases  of  which  he  treats,  but 
no  one  has  furnished  us  with  such  a  complete  series 
of  illustrations  of  the  venereal  diseases.  There  i», 
however,  an  additional  interest  and  value  possessed 
by  the  volume  before  us  ;  foritis  an  American  reprint 
and  translation  of  M.  Cullorier's  work,  with  inci- 


syphilographers,  Mr.   Bumstead.  —  Brit,  and  Fbr. 
Medico-Chir.  Review,  July,  1869. 


'ILL  (BERKELEY], 

Surgeon  to  the  Lock  Hospital,  London. 

ON  SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

one  handsome  octavo  volume  ;  extra  cloth,  $3  25.     (Lately  Published.') 


In 


Bringing,  as  it  does,  the  entire  literature  of  the  dis- 
ease down  to  tho  present  day,  and  giving  with  great 
ability  the  results  of  modern  research,  it  is  in  every 
respect  a  most  desirable  work,  and  one  which  should 
find  a  place  in  the  library  of  every  surgeon.  —  Cali- 
fornia Med.  Gazette,  June,  1869. 

Considering  the  scope  of  the  book  and  the  careful 


subject,  it  is  wonderfully  concise.     All  these  qualities 
reader  it  an  especially  valuable  book  to  the  beginner, 


to  whom  we  would  most  earnestly  recommend  its 
study ;  while  it  is  no  less  useful  to  the  practitioner.— 
St.  Louis  Med.  and  Surg.  Journal,  May,  1869. 

The  most  convenient  and  ready  book  of  reference 
we  have  met  with.—  y.  Y.  Med.  Record,  May  1, 1869. 

Most  admirably  arranged  for  both  student  and  prac- 
titioner, no  other  work  on  the  subject  equals  it ;  it  is 
more  simple,  more  easily  studied. — Buffalo  Med.  and 
Surg.  Journal,  March,  1869. 


(77.),  M.D. 

A  COMPLETE  TREATISE  ON  VENEREAL  DISEASES.  Trans- 
lated from  the  Second  Enlarged  Germnn  Edition,  by  FREDERIC  R.  STURGIS,  M.D»  In  one 
octavo  volume,  with  illustrations.  (Preparing.) 
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HENRY  C.  LEA'S  PUBLICATIONS — (Diseases  of  the  Stein). 


WILSON  ( ERASM US) ,  F.  E. S. 

ON  DISEASES  OF  THE  SKIN.  With  Illustrations  on  wood.  Sev- 
enth American,  from  the  sixth  and  enlarged  English  edition.  In  one  large  octavo  volume 
of  over  800  pages,  $5. 

A  SERIES   OP   PLATES  ILLUSTRATING  "WILSON  ON  DIS- 

EASES  OF  THE  SKIN;"  consisting  of  twenty  beautifully  executed  plates,  of  which  thir- 
teen are  exquisitely  colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  Skin, 
and  embracing  accurate  representations  of  about  one  hundred  varieties  of  disease,  most  of 
them  the  size  of  nature.     Price,  in  extra  cloth,  $5  50. 
Also,  the  Text  and  Plates,  bound  in  one  handsome  volume.     Extra  cloth,  $10. 

No  one  treating  skin  diseases  should  be  without 
a  copy  of  this  standard  work. —  Canada  Lancet, 
August,  1863. 
We  can  safely  recommend  it  to  the  profession  as 


Such  a  work  as  the  one  before  us  is  a  most  capital 
and  acceptable  help.  Mr.  Wilson  has  long  been  held 
as  high  authority  in  this  department  of  medicine,  and 
his  book  on  diseases  of  the  skin  has  long  been  re- 
garded as  one  or  the  best  text-books  extant  on  the 
subject.  The  present  edition  is  carefully  prepared, 
and  brought  up  in  its  revision  to  the  present  time.  In 
this  edition  we  have  also  iucluded  the  beautiful  series 
of  plates  illustrative  of  the  text,  and  in  the  last  edi- 
tion published  separately.  There  are  twenty  of  these 
plates,  nearly  all  of  them  colored  to  nature,  and  ex- 
hibiting with  great  fidelity  the  various  groups  of 
diseases. — Cincinnati  Lancet. 


the  best  work  on  the  subject   now  in  existence  in 
the  English  language. — Medical  Times  and  Gazette. 

Mr.  Wilson's  volume  is  an  excellent  digest  of  the 
actual  amount  of  knowledge  of  cutaneous  diseases; 
it  includes  almost  every  fact  or  opinion  of  importance 
connected  with  the  anatomy  and  pathology  of  the 
skin. — British  and  Foreign  Medical  Review. 


» 


THE  SAME  AUTHOR. 


THE  STUDENT'S  BOOK  OF  CUTANEOUS  MEDICINE  and  DIS- 

BASES  OF  THE  SKIN.    In  one  very  handsome  royal  12mo.  volume.   $3  50.    (Lately  Issued.) 


JtfELIGAN  (J.MOORE),  M.D.,.M.R.LA. 

A    PRACTICAL    TREATISE    ON    DISEASES    OF    THE    SKIN. 

Fifth  American,  from  the  second  and  enlarged  Dublin  edition  by  T.  W.  Belcher,  M.  D. 
In  one  neat  royal  12mo.  volume  of  462  pages,  extra  cloth.     $2  25. 


Fully  equal  to  all  the  requirements  of  students  and 
young  practitioners.  —  Dublin  Med.  Press. 

Of  the  remainder  of  the  work  we  have  nothing  be- 
yond unqualified  commendation  to  offer.  It  is  so  far 
the  most  complete  one  of  its  size  that  has  appeared, 
and  for  the  student  there  can  be  none  which  can  com- 
pare with  it  in  practical  value.  All  the  late  disco- 
veries in  Dermatology  have  been  duly  noticed,  and 
Y  THE  SAME  AUTHOR. 


'.heir  value  justly  estimated  ;  in  a  word,  the  work  is 
fully  up  to  the  times,  and  is  thoroughly  stocked  with 
most  valuable  information. — New  York  Med.  Record, 
Jan.  15,  1867. 

The  most  convenient  manual  of  diseases  of  the 
skin  that  can  be  procured  by  tbe  student. — Chicago 
Med.  Journal,  Dec.  1866. 


ATLAS   OF   CUTANEOUS   DISEASES.     In  one  beautiful  quarto 

volume,  with  exquisitely  colored  plates,  &c.,  presenting  about  one  hundred  varieties  of 
disease.     Extra  cloth,  $5  50. 

The  diagnosis  of  eruptive  disease,  however,  under  I  inclined  to  consider  it  a  very  superior  work,  corn- 
all  circumstances,  is   very  difficult.     Nevertheless,  |  bining  accurate  verbal  description  with  sound  views 


Dr.  Neligan  has  certainly,  "as  far  as  possible,  "given 
a  faithful  and  accurate  representation  of  this  class  of 
diseases,  and  there  can  be  no  doubt  that  these  plates 
will  be  of  great  use  to  the  student  and  practitioner  in 
drawing  a'  diagnosis  as  to  the  class,  order,  and  species 
to  which  the  particular  case  may  belong.  While 
looking  over  the  "Atlas"  we  have  been  induced  to 
examine  also  the  "Practical  Treatise,"  and  we  are 


of  the  pathology  and  treatment  of  eruptive  diseases. 
— Glasgow  Med.  Journal. 

A  compend  which  will  very  much  aid  the  practi- 
tioner in  this  difficult  branch  of  diagnosis  Taken 
with  the  beautiful  plates  of  the  Atlas,  which  are  re- 
markable for  their  accuracy  and  beauty  of  coloring, 
it  constitutes  a  very  valuable  addition  to  the  library 
of  a  practical  man. — Buffalo  Med.  Journal. 


fJILLIER  (THOMAS),  M.D., 

•*-^-  Physician  to  the  Skin  Department  of  University  College  Hospital,  &c. 

HAND-BOOK  OF  SKIN  DISEASES,  for  Students  and  Practitioners. 

Second  American  Edition.   -In  one  royal  12mo.  volume  of  358  pp.     With  Illustrations. 
Extra  cloth,  $2  25. 


We  can  conscientiously  recommend  it  to  the  stu- 
dent; the  style  is  clear  and  pleasant  to  read,  the 
matter  is  good,  and  the  descriptions  of  disease,  with 
the  modes  of  treatment  recommended,  are  frequently 
illustrated  with  well-recorded  cases. — London  Med. 
Times  and  Gazette,  April  1,  1865. 


It  is  a  concise,  plain,  practical  treatise  on  the  vari- 
ous diseases  of  the  skin  ;  just  such  a  work,  indeed, 
as  was  much  needed,  both  by  medical  students  and 
practitioners.  —  Chicago  Medical  Examiner,  May, 
1865. 


A  NDERSON  (McCALL),  M.D., 

-*-*-  Phynician  to  the  Dispensary  for  Skin  Diseases,  Glasgow,  &c. 

ON  THE  TREATMENT  OF  DISEASES  OF  THE  SKIN.     With  an 

Analysis  of  Eleven  Thousand  Consecutive  Cases.     In  one  vol.  8vo.      (Publishing  in  the 

Medical  News  and  Library  for  1873.) 

The  very  practical  character  of  this  work  and  the  extensive  experience  of  the  author,  cannot 
fail  to  render  it  acceptable  to  the  subscribers  of  the  "AMERICAN  JOURNAL  OF  TIIK  MRDICIL 
SCIENCES."  When  completed  in  the  "NEWS  AND  LIBRARV,"  it  will  be  issued  separately  in  a 
neat  octavo  volume. 
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SMITH  (J.  LE  WIS),  M.  D., 

A-'     .  Professor  of  Morbid  Anatomy  in  the  Bellevue  Hospital  Med.  College,  N.  Y. 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

CHILDREN.     Second  Edition,  revised  nnd  greatly  enlarged.     In  one  handsome  octavo 
volume  of  742  pages,  extra  cloth,  $5;  leather,  $6.     (Now  Ready.) 
FROM  THE  PREFACE  TO  THE  SECOND  EDITION. 

In  presenting  to  the  profession  the  second  edition  of  his  work,  the  author  gratefully  acknow- 
ledges the  favorable  reception  accorded  to  the  first.  He  has  endeavored  to  merit  a  continuance 
of  this  approbation  by  rendering  the  volume  much  more  complete  than  before.  Nearly  twenty 
additional  diseases  have  been  treated  of,  among  which  may  be  named  Diseases  Incidental  to 
Birth,  Rachitis,  Tuberculosis,  Scrofula,  Intermittent,  Remittent,  and  Typhoid  Fevers,  Chorea, 
and  the  various  forms  of  Par.alysis.  Many  new  formulae,  which  experience  has  shown  to  be 
useful,  have  been  introduced,  portions  of  the  text  of  a  less  practical  nature  have  been  con- 
densed, and  other  portions,  especially  those  relating  to  pathological  •  histology,  have  been 
rewritten  to  correspond  with  recent  discoveries.  Every  effort  has  been  made,  however,  to  avoid 
an  undue  enlargement  of  the  volume,  but,  notwithstanding  this,  and  an  increase  in  the  size  of 
the  page,  the  number  of  pages  has  been  enlarged  by  more  than  one  hundred. 

227  WEST  49™  STREET,  NEW  YORK,  April,  1872. 

The  work  will  be  found  to  contain  nearly  one-third  more  matter  than  the  previous  edition,  and 
it  is  confidently  presented  as  in  every  respect  worthy  to  be  received  as  the  standard  American 
text-book  on  the  subject. 


Eminently  practical  as  well  as  judicious  In  its 
teachings. — Cincinnati  Lancet  and  Obs.,  July,  1872. 

A  standard  work  that  leaves  little  to  be  desired. — 
Indiana  Journal  of  Medicine,  July,  1872. 

We  know  of  no  book  on  this  subject  that  we  can 
more  cordially  recommend  to  the  medical  student 
and  thepractitioner. — Cincinnati  Clinic,  June  29,  '72. 


We  regard  it  as  superior  to  any  other  single  work 
on  the  diseases  of  infancy  and  childhood. — Detroit 
Rev.  of  Med.  and  Pharmacy,  Aug.  187i 

We  confess  to  increased  enthusiasm  in  recommend- 
ing this  second  edition. — St.  Louis  Med.  and  Surg. 
Journal,  Aug.  1872. 


rtONDIE  (D.  FRANCIS),  M.D. 

^  A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN. 

Sixth  edition,  revised  and  augmented.     In  one  large  octavo  volume  of  nearly  890  closely- 
printed  pages,  extra  cloth,  $5  25  ;  leather,  $6  25.       (Lately  Issued.) 

The  present  edition,  which  is  the  sixth,  is  fully  up  I  teachers.  As  a  whole,  however,  the  work  Is  the  best 
to  the  times  in  the  discussion  of  all  those  points  in  the  |  American  one  that  we  have,  and  in  its  special  adapt  a - 
pathology  and  treatment  of  infantile  diseases  which  tlon  to  American  practitioners  it  certainly  has  no 
have  been  brought  forward  by  the  German  and  French  aqual. —  New  York  Med.  Record,  March  2,  1863. 


WEST  (CHARLES),  M.D., 

Physician  to  the  Hospital  for  Sick  Children,  *c. 

LECTURES  ON   THE   DISEASES   OF   INFANCY  AND  CHILD- 

HOOD.  Fourth  American  from  'the  fifth  revised  and  enlarged  English  edition.  In  on« 
large  and  handsome  octavo  volume  of  656  closely-printed  pages.  Extra  cloth,  $4  50 ; 
leather,  $5  50. 

Of  all  the  English  writers  on  the  diseases  of  chil-    living  authorities  in  the  difficult  department  of  medi- 
dren,  there  is  no  one  so  entirely  satisfactory  to  us  as    cal  science  in  which  he  is  most  widely  known.— 
Dr.  West.     For  years  we  have  held  his  opinion  as  I  Boston  Med.  and  Surg.  Journal,  April  20,  1866. 
Judicial,  and  have  regarded  him  as  one  of  the  highest  | 


BY  THE  SAME  AUTHOR.    (Lately  Issued.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 

HOOD;  being  the  Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  of  Lon- 
don, in  March,  1871.     In  one  volume,  small  12uio.,  extra  cloth,  $1  00. 

SMITH  (EUSTACE),  M.  D~ 

Physician  to  the  Northwest  London  Free  Dispensary  for  Sick  Children. 

A  PRACTICAL  TREATISE  ON   THE  WASTING   DISEASES  OF 

INFANCY  AND  CHILDHOOD.    Second  American,  from  the  second  revised  and  enlarged 
English  edition.     In  one  handsome  octavo  volume,  extra  cloth,  $2  50.     (Lately  Issued.) 


scribed  as  a  practical  handbook  of  the  common  dis- 
«>:i.-<>.s  of  children,  KO  numerous  are  the  affections  Con- 
sidered either  collaterally  or  directly.  We  are 
acquainted  with  no  safer  gnide  to  the  treatment  of 
children's  diseases,  and  few  works  give  the  inMght 
into  the  physiological  aud  other  peculiarities  of  chil- 
dren that  Dr.  Smith's  book  does. — Brit.  Med.  Journ., 
April  8,  1871. 


This  is  in  every  way  an  admirable  book.  The 
modest  title  which  ihe  author  has  chosen  for  It  scarce- 
ly conveys  an  adequate  idea  of  the  many  subjects 
•npun  which  it  treats.  Wasting  is  to  constant  an  at- 
tendant upon  the  maladies  of  childhood,  that  a  trea- 
ti.te  upon  the  wasting  diseases  of  children  must  neces 
sarily  embrace  the  consideratiou  of  many  affections 
of  which  it  is  a  symptom  ;  and  this  is  excellently  well 
done  by  Dr.  Smith.  The  book  might  fairly  be  de- 

QUEKSANT  (P.),  M.  D., 

Honorary  Surgeon  to  the  Hospital  for  Sick  Children,  Paris. 

SURGICAL  DISEASES  OF  INFANTS  AND  CHILDREN.     Trans- 

la  ted  by  R.  J.  DUNQLISON,  M.  D.     In  one  neat  octavo  volume,  extra  cloth,  $2  50.     (Now 
Rtaay  )  

DBWEES  ON  THE  PHYSICAL  AND  MEDICAL  TREATMENT  OP  CHILDEEN.    Eleventh  edition.    1  rol. 
8vo.  of  648  pages.    $2  80. 
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A  VELING  (JAMES  H.),  and    T^ILTSHIRE  (ALFRED),  M.D., 

-£*-  Physician  to  the  Hospital  for  Women  and          ''  Assistant  Physician- Accoucheur  to  St. 

Children.  Mary's  Hospital. 

THE    OBSTETRICAL    JOURNAL   of  Great   Britain   and  Ireland; 

Including  MIDWIFERY,  nnd  the  DISEASES  OF  WOMEN  AND  INFANTS.  With  an  American 
Supplement,  edited  by  WILLIAM  F.  JENKS,  M.D.  A  monthly  of  about  80  octavo  pages, 
very  handsomely  printed.  Subscription,  Five  Dollars  per  annum.  Single  Numbers,  50 
cents  each. 

Commencing  with  April,  1873,  the  Obstetrical  Journal  will  consist  of  Original  Papers  by  Brit- 
ish and  Foreign  Contributors  ;  Transactions  of  the  Obstetrical  Societies  in  England  and  abroad  ; 
Reports  of  Hospital  Practice;  Reviews  and  Bibliographical  Notices;  Articles  and  Notes,  Edito- 
rial, Historical,  Forensic,  and  Miscellaneous;  Selections  from  Journals;  Correspondence,  Ac. 
Collecting  together  the  vast  amount  of  material  daily  accumulating  in  this  important  and  ra- 
pidly improving  department  of  medical  science,  the  value  of  the  information  which  it  will  pre- 
sent to  the  subscriber  may  be  estimated  from  the  character  of  the  gentlemen  who  have  already 
promised  their  support,  including  such  names  as  those  of  Drs.  ATTHILL,  ROBERT  BARNES,  HENRY 
BENNET,  THOMAS  CHAMBERS,  FLEETWOOD  CHURCHILL,  MATTHEWS  DUNCAN,  GRAILY  HEWITT, 
BRAXTON  HICKS,  ALFRED  MEADOWS,  W.  LEISHMAN,  ALEX.  SIMPSON.  TYLER  SMITH,  EDWARD  J. 
TILT,  SPENCER  WELLS,  &c.  <fcc.  ;  inshort,the  representative  men  of  British  Obstetrics  and  Gynae- 
cology. 

In  order  to  render  the  OBSTETRICAL  JOURNAL  fully  adequate  to  the  wants  of  the  American 
profession,  each  number  will  contain  a  Supplement  devoted  to  the  advances  made  in  Obstetrics 
and  Gynaecology  on  this  side  of  the  Atlantic.  This  portion  of  the  Journal  will  be  under  the 
editorial  charge  of  Dr.  WILLIAM  F.  JENKS,  to  whom  editorial  communications,  exchanges,  books 
for  review,  &c.,  may  be  addressed,  to  the  care  of  the  publisher. 

***  Gentlemen  desiring  complete  sets  will  do  well  to  forward  their  orders  without  delay. 


rrnoMAS  (T.GAILLARD\M.D., 

•*•  Professor  of  Obstetrics,  &c.,  in  the  College  of  Physicians  and  Surgeons,  If.  T.,  Ac." 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  WOMEN.    Third 

edition,  enlarged  and  thoroughly  revised.     In  one  large  and  handsome  octavo  volume  of 
784  pages,  with  246  illustrations.     Cloth,  $5  00 ;  leather,  $6  00.     (Just  Issued.) 
The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  another  edition  of 
this  work  to  render  it  worthy  a  continuance  of  the  very  remarkable  favor  with  which  it  has  been 
received.     Every  portion  has  been  subjected  to  a  conscientious  revision,  several  new  chapters 
have  been  added,  and  no  labor  spared  to  make  it  a  complete  treatise  on  the  most  advanced  con- 
dition of  its  important  subject.     The  present  edition  therefore  contains  about  one-third  more 
matter  than  the  previous  one,  notwithstanding  which  the  price  has  been  maintained  at  the  former 
very  moderate  rate,  rendering  this  one  of  the  cheapest  volumes  accessible  to  the  profession. 

As  compared  with  the  first  edition,  five  new  chap-  r  We  are  free  to  say  that  we  regard  Dr.  Thomas  the 
ters  on  dysmenorrhoea,  peri-uterine  fluid  tumors,  i  best  American  authority  on  diseases  of  women.  Seve- 
composite  tumors  of  the  ovary,  solid  tumors  of  the  ral  others  have  written,  and  written  well,  but  none 
ovary,  and  chlorosis,  have  been  added.  Twenty-  have  so  clearly  and  carefully  arranged  their  text  and 
sevea  additional  wood-cuts  have  been  introduced,  instruction  as  Dr.  Thomas. — Cincinnati  Lancet  and 
many  subjects  have  been  subdivided,  and  all  have  j  Observer,  May,  1872. 

received  important  interstitial  increase.  In  fact,  the  We  deem  it  scarcely  necessery  to  recommend  this 
book  has  been  practically  rewritten,  and  greatly  in-  work  to  physicians  as  it  is  now  widely  known,  and 
creased  in  value.  Briefly,  we  may  say  that  we  know  mogt  of  them  airea(jy  possess  it,  or  will  certainly  do 
of  no  book  which  so  completely  and  concisely  repre-  |  BO  To  students  we  unhesitatingly  recommend  it  as 


sents  the  present  state  of  gynwoology ;  none  so  full 
of  well-digested  and  reliable  teaching ;  none  which 
bespeaks  an  author  more  apt  in  research  and  abun- 
dant in  resources.— #.  T.  Med.  Record,  May  1, 1872. 
We  should  not  be  doing  our  duty  to  the  profession 
did  we  not  tell  those  who  are  unacquainted  with  the 


the  best  text-book  on  diseases  of  females  extant.— St. 
Louis  Med.  Reporter,  June,  1869. 

Of  all  the  army  of  books  that  have  appeared  of  late 
years,  on  the  diseases  of  the  uterus  and  its  appendages, 
we  know  of  none  that  is  so  clear,  comprehensive,  and 
practical  as  this  of  Dr.  Thomas',  or  one  that  we  should 


book,  how  much  it  is  valued  by  gynaecologists,  and  more  emphatically  recommend  to  the  young  practi- 
how  it  is  in  many  respects  one  of  the  best  text-books  tioae,  as  his  gaide._ California  Med.  Gazette,  June, 
on  the  subject  we  possess  in  our  language.  We  have  1359 

no  hesitation  in  recommending  Dr.  Thomas's  work  as  I  .,         vi     *   »     v«.«. 

one  of  the  most  complete  of  its  kind  ever  published  i  If  not  the  best  work  extant  on  the  *nbJect  of  which 
•It  should  be  in  the  possession  of  every  practitioner  .  ltu  treats>  .u  is  certainly  second  to  none  other.  So 
for  reference  and  for  atuty.-London  Lancet,  April  !  fhort  »  Vme  has  elapsed  since  the  medical  press 
27  ^872  teemed  with  commendatory  notices  of  the  first  edition, 

that  it  would  be  superfluous  to  give  an  extended  re- 

Our  author  is  not  one  of  those  whose  views  "never  view  of  what  is  now  firmlv  established  &sthe  American 
cha^e.  On  the  contrary,  they  have  been  modified  I  text-book  of  Gynascology.— N.  Y.  Med.  Gazette,  July 
in  many  particulars  to  accord  with  the  progress  made  i  7  jgg 


in  this  department  of  medical  science:  hence  it  has  the 
freshness  of  an  entirely  new  work.    No  general  prac- 
titioner can  afford  to  be  without  it.—  St.  Louis  Med. 
and  Surg.  Journal,  May,  1872. 
Its  able  author  need  not  fear  comparison  between 


17, 

This  is  a  new  and  revised  edition  of  a  work  which 
we  recently  noticed  at  some  length,  and  earnestly 
commended  to  the  favorable  attention  of  our  readers. 
The  fact  that,  in  the  short  space  of  one  year,  this 
second  edition  makes  its  appearance,  shows  that  the 


ag   phys 

oftener  than  any  other  treatise  on  diseases  of  women.  It  is  so  short  a  time  since  we  gave. a  full  review  of 
We  conclude  our  brief  review  by  repeating  the  hearty  the  first  edition  of  this  book,  that  we  deem  it  only 
commendation  of  this  volume  gi^en  when  we  com-  necessary  now  to  call  attention  to  the  second  appear- 
menced  :  if  either  student  or  practitioner  can  get  but  !  ance  of  the  work.  Its  success  has  been  remarkable, 
fue  book  on  diseases  ofwom»n  that  book  should  be  :  and  we  can  only  congratulate  the  author  on  the 
"Thomas." — Amor.  Jour.  Med.  Sciences,  April,  j  brilliant  reception  his  book  has  received.—  N.  Y.  Med. 
1872.  i  Journal,  April,  1S69. 


HENRY  C.  LEA'S  PUBLICATIONS — (Diseases  of  Women). 
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TTODGE  (HUGH  L.),  M.D., 

•*•-*-  Emeritus  Professor  of  Obstetrics,  Ac.,  in  the  University  of  Pennsylvania. 

ON  DISEASES  PECULIAR  TO  WOMEN;  including  Displacements 

of  the  Uterus.     With  original  illustrations.     Second  edition,  revised  and  enlarged.     In 
one  beautifully  printed  octavo  volume  of  531  pages,  extra  cloth.     $4  50.     (Lntely  Issued.) 
In  the  preparation  of  this  edition  the  author  has  spared  no  pains  to  improve  it  with  the  results 
of  his  observation  and  study  during  the  interval  which  has  elapsed  since  the  first  appearance  of 
the  work.     Considerable  additions  have  thus  been  made  to  it,  which  have  been  partially  accom- 
modated by  an  enlargement  in  the  size  of  the  page,  to  avoid  increasing  unduly  the  bulk  of  the 
volume. 


From  PROF.  W.  H.  BTFORD,  of  the  Rush  Medical 
diillfge,  Chicago. 

The  book  bears  the  impress  of  a  master  hand,  and 
must,  as  its  predecessor,  prove  acceptable  to  the  pro- 
fession. In  diseases  of  women  Dr.  Hodge  has  estab- 
lished a  school  of  treatment  that  has  become  world- 
wide In  fame. 

Professor  Hodge's  work  is  trnly  an  original  one 
from  beginning  to  end,  consequently  no  one  can  pe- 
ruse its  pages  without  learning  something  new.  The 
book,  which  is  by  no  means  a  large  one,  is  divided  into 
two  grand  sections,^  to  speak  :  first,  that  treating  of 
the  nervous  sympathies  of  the  uterus,  and,  secondly, 
that  which  speaks  of  the  mechanical  treatment  of  dis- 
placements of  that  organ.  He  is  disposed,  as  a  non- 
believer  in  the  frequency  of  inflammations  of  the 


uterus,  to  take  strong  ground  against  many  of  the 
highest  authorities  in  this  branch  of  medicine,  aud 
the  arguments  which  he  offers  in  support  of  his  posi- 
tion are,  to  say  the  least,  well  put.  Numerous  wood- 
cuts adorn  this  portion  of  the  work,  and  add  incalcu- 
lably to  the  proper  appreciation  of  the  variously 
shaped  instruments  referred  to  by  our  author.  As  a 
contribution  to  the  study  of  women's  diseases.  It  is  of 
great  value,  aud  is  abundantly  able  to  stand  on  its 
own  merits.— .ZV.  Y.  Medical  Record,  Sept.  15,  1868. 

In  this  point  of  view,  the  treatise  of  Professor 
Hodge  will  be  indispensable  to  every  student  in  its 
department.  The  large,  fair  type  and  general  perfec- 
tion of  workmanship  will  render  it  doubly  welcome. 
— Pacific  Med.  and  Surg.  Journal,  Oct.  1868. 


J/TTEST  (CHARLES),  M.D. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Third  American, 

from  the  Third  London  edition.     In  one  neat  octavo  volume  of  about  550  pages,  extra 

cloth,    $3  75 ;  leather,  $4  75. 

The  reputation  which  this  volume  has  acquired  as  a  standard  book  of  reference  in  its  depart- 
ment, renders  it  only  necessary  to  say  that  the  present  edition  has  received  a  careful  revision  at 
the  hands  of  the  author,  resulting  in  a  considerable  increase  of  size.  A  few  notices  of  previous 
editions  are  subjoined. 


The  manner  of  the  author  is  excellent,  his  descrip- 
tions graphic  and  perspicuous,  and  his  treatment  up 
to  the  level  of  the  time— clear,  precise,  definite,  aud 
marked  by  strong  common  sense.  —  Chicago  Med. 
Journal,  Dec.  1861. 

We  cannot  too  highly  recommend  this,  the  seeond 
edition  of  Dr.  West's  excellent  lectures  on  the  dis- 
eases of  females.  We  know  of  no  other  book  on  this 
subject  from  which  we  have  derived  as  much  pleasure 
and  instruction.  Every  page  gives  evidence  of  the 
honest,  earnest,  and  diligent  searcher  after  truth.  He 
Is  not  the  mere  compiler  of  other  men's  ideas,  but  his 
lectures  are  the  result  often  years'  patient  investiga- 
tion in  one  of  the  widest  fields  for  women's  diseases — 
St.  Bartholomew's  Hospital.  As  a  teacher,  Dr.  West 
Is  simple  and  earnest  in  his  language,  clear  and  com- 

Srehensive  in  his  perceptions,  and  logical  in  his  de- 
uctions. — Cincinnati  Lancet,  Jan.  1862. 
We  return  the  author  our  grateful  thanks  for  the 
Tast  amount  of  instruction  he  has  afforded  us.    His 
valuable  treatise  needs  no  eulogy  on  our  part.    His 
graphic  diction  and  truthful  pictures  of  disease  all 
speak  for  themselves. — Medico-Chirurg.  Review. 

Most  justly  esteemed  a  standard  work It 

bears  evidence  of  having  been  carefully  revised,  and 
Is  well  worthy  of  the  fame  it  has  already  obtained. 
—Dub.  Med.  Quar.  Jour. 


As  a  writer,  Dr.  West  stands,  in  our  opinion,  se- 
cond only  to  Watson,  the  "Macaulay  of  Medicine;" 
he  possesses  that  happy  faculty  of  clothing  instruc- 
tion in  easy  garments ;  combining  pleasure  with 
profit,  he  leads  his  pupils,  in  spite  of  the  ancient  pro- 
verb, along  a  royal  road  to  learning.  His  work  is  one 
wln*h  will  not  satisfy  the  extreme  on  either  side,  but 
ir^Tone  that  will  please  the  great  majority  who  are 
seeking  truth,  and  one  that  will  convince  the  student 
that  he  has  committed  himself  to  a  candid,  safe,  aad 
valuable  guide. — N.  A.  Med.-Chirurg  Review. 

We  must  now  conclude  this  hastily  written  sketch 
with  the  confident  assurance  to  our  readers  that  the 
work  will  well  repay  perusal.  The  conscientious, 
painstaking,  practical  physician  is  apparent  on  every 
page. — 2f.  r.  Journal  of  Medicine. 

We  have  to  say  of  it,  briefly  and  decidedly,  that  it 
is  the  best  work  on  the  subject  in  any  language,  and 
that  it  stamps  Dr.  West  as  the  facile  princtps  of 
British  obstetric  authors. — Edinburgh  Med.  Journal. 

We  gladly  recommend  his  lectures  as  in  the  highest 
degree  instructive  to  all  who  are  interested  in  ob- 
stetric practice. — London.  Lancet. 

We  know  of  no  treatise  of  the  kind  so  complete, 
and  yet  so  compact. — Chicago  Med.  Journal. 


B 


ARNES  (ROBERT),  M.  D.,  F.R.  C.P., 

Obstetric  Physician  to  St.  Thomas's  Hospital,  &e. 

A  CLINICAL  EXPOSITION  OF  THE  MEDICAL  AND  SURGI- 
CAL DISEASES  OF  WOMEN.  In  one  handsome  octavo  volume  with  illustrations.  (Pre- 
paring.) 

CHURCHILL   ON  THE  PUERPERAL   FEVER  AND 

OTHEK  WSKASKS  I-KCCLIAU  TO  WOMEN,  i  vol. 

8vo.,  pp.  4.50,  extra  cloth.     $2  50. 

DEWEES'S  TREATISE  ON  THE  DISEASES  OF  FE- 
MALES. With  illustrations.  Eleventh  Edition, 
with  the  Author's  last  improvements  and  correc- 
tions. In  one  octavo  volume  of  636  pages,  wit! 
plates,  extra  cloth.  $3  00. 

WEST'S  ENQmiY  INTO  TFTE  PATHOLon  H '  \L 
IMI'OIITA.NTK  (IF  ULCERATION  OF  THE  OS 
UTERI.  1  vol.  Svo.,  extra  cloth.  $1  23. 


ON  WOMAN:  HER  DISEASES  AND  THEIR 

REMEDIES.     A   Series  of  Lectures   to   his   Class. 

Fourth  and  Improved  Edition.     1  vol.  8vo.,  over 

700  pages,  extra  cloth,  *.3  00  ;  leather,  #6  00. 
MEIfiS   ON   THE   NATURE,   SIGNS,    AND  TREAT- 

MK.NT  OF  CHILDRKI)  FEVER.  '  1   vol.  Svo.,  pp. 

MO,  .'.\tra  cloth.    #2  00. 

ASHWKI.I/S  I'KACTICAL  TREATISE  ON  THE  DIS- 
-  I'K'TLIAR  TO  WOMEN.     Third  American, 

from  the  Third  and  revised  London  edition      1  v..l. 

Svo.,  pp.  528,  extra  cloth.    $3  60. 


HENRY  C.  LEA'S  PUBLICATIONS — (Midwifery). 


TTODGE  (HUGH  L.),  M.D., 

Emeritus  Professor  of  Midwifery,  Ac. ,  in  the  University  of  Pennsylvania,  Ac. 

THE   PRINCIPLES  AND   PRACTICE   OF   OBSTETRICS.     Illus- 

trated  with  large  lithographic  plates  containing  one  hundred  and  fifty-nine  figures  from 
original  photographs,  and  with  numerous  wood-cuts.  In  one  large  and  beautifully  printed 
quarto  volume  of  550  double-columned  pages,  strongly  bound  in  extra  cloth,  $14. 


The  work  of  Dr.  Hodge  ie  something  more  than  a 
simple  presentation  of  his  particular  views  in  the  de- 
partment of  Obstetrics ;  it  is  something  more  than  an 
ordinary  treatise  on  midwifery ;  it  is,  In  fact,  a  cyclo- 
paedia of  midwifery.  He  has  aimed  to  embody  in  a 
single  volume  the  whole  science  and  art  of  Obstetrics. 
An  elaborate  text  is  combined  with  accurate  and  va- 
ried pictorial  illustrations,  so  that  no  fact  or  principle 
Is  left  unstated  or  unexplained. — Am.  Med.  Times, 
Sept.  3,  1864. 

We  should  like  to  analyze  the  remainder  of  this 
excellent  work,  but  already  has  this  re  view  extended 
beyond  our  limited  space.  We  cannot  conclude  this 
aotice  without  referring  to  the  excellent  finish  of  the 
work.  In  typography  it  is  not  to  be  excelled;  the 
paper  is  superior  to  what  is  usually  afforded  by  our 
American  cousins,  quite  equal  to  the  best  of  English 
booke.  The  engravings  and  lithographs  are  most 
beautifully  executed.  The  work  recommends  itself 
for  its  originality,  and  is  in  every  way  a  most  valu- 
able addition  to  those  on  the  subject  of  obstetrics. — 
Canada  Med.  Journal,  Oct.  1864. 

It  is  very  large,  profusely  and  elegantly  illustrated, 
and  is  fitted  to  take  its  place  near  the  works  of  great 
obstetricians.  Of  the  American  works  on  the  subject 


We  have  examined  Professor  Hodge's  work  with 
great  satisfaction ;  every  topic  is  elaborated  most 
fully.  The  views  of  the  author  are  comprehensive, 
and  concisely  stated.  The  rules  of  practice  are  judi- 
cious, and  will  enable  the  practitioner  to  meet  every 
emergency  of  obstetric  complication  with  confidence. 
— Chicago  Med.  Journal,  Aug.  1864. 

More  time  than  we  have  had  at  our  disposal  since 
we  received  the  great  work  of  Dr.  Hodge  is  necessary 
to  do  it  justice.  It  is  undoubtedly  by  far  the  most 
original,  complete,  and  carefully  composed  treatise 
on  the  principles  and  practice  of  Obstetrics  which  has 
ever  been  issued  from  the  American  press. — Pacific 
Med.  and  Surg.  Journal,  July,  1S64. 

We  have  read  Dr.  Hodge's  book  with  great  plea- 
sure, and  have  much  satisfaction  in  expressing  onr 
commendation  of  it  as  a  whole.  It  is  certainly  highly 
instructive,  and  in  the  main,  we  believe,  correct.  The 
great  attention  which  the  author  has  devoted  to  the 
mechanism  of  parturition,  taken  along  with  the  con- 
clusions at  which  he  has  arrived,  point,  we  thiHk, 
conclusively  to  the  fact  that,  in  Britain  at  least,  the 
doctrines  of  Naegele  have  been  too  blindly  received. 
— Glasgow  Med.  Journal,  Oct.  1864. 


It  is  decidedly  the  best. — Edinb.  Med.  Jour.,  Dec.  '64. 

#*#  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address,  free  by  mail, 
»n  receipt  of  six  cents  in  postage  stamps. 

BANNER  (THOMAS  H.),  M.  D. 

ON  THE  SIGNS  AND  DISEASES  OF  PREGNANCY.     First,  American 

from  the  Second  and  Enlarged  English  Edition.     With  four  colored  plates  and  illustrations 
on  wood.     In  one  handsome  octavo  volume  of  about  500  pages,  extra  cloth,  $4  25. 
The  very  thorough  revisioH  the  work  has  undergone    women  of  to-day,  so  commonly  associated  with  the 

has  added  greatly  toils  practical  value,  and  increased 

materially  its  efficiency  as  a  guide  to  the  student  and 

to  the  young  practitioner. — Am.  Journ.  Med.  Sci., 


April,  1868. 

With  the  immense  variety  of  subjects  treated  of 
and  the  ground  which  they  are  made  to  cover,  the  im- 
possibility of  giving  an  extended  review  of  this  truly 
remarkable  work  must  be  apparent.  We  have  not  a 
single  fault  to  find  with  it,  and  most  heartily  com- 
mend it  to  the  careful  study  of  every  physician  who 
would  not  only  always  be  sure  of  his  diagnosis  of 
pregnancy,  but  always  ready  to  treat  all  the  nume- 
rous ailments  that  are,  unfortunately  for  the  civilized 


'unction.—^.  Y.  Med.  Record,  March  16,  1868. 

We  have  much  pleasure  in  calling  the  attention  of 
.iur  readers  to  the  volume  produced  by  Dr.  Tanner, 
the.second  edition  of  a  work  that  was,  in  its  original 


state  even,  acceptable  to  the  profession.  We  recom- 
mend obstetrical  students,  young  and  old,  to  have 
this  volume  in  their  collections.  It  contains  not  only 
a  fair  statement  of  the  signs,  symptoms,  and  diseases 
of  pregnancy,  but  comprises  in  addition  much  inter- 
esting relative  matter  that  is  not  to  be  found  in  any 
other  work  that  we  can  name. — Edinburgh  Med. 
Journal,  Jan.  1868. 


8 


WAYNE  (JOSEPH  GRIFFITHS),  M.  D., 

Physician-Accoucheur  to  the  British  General  Hospital,  Ac. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 
MENCING MIDWIFERY  PRACTICE.  Second  American,  from  the  Fifth  and  Revised 
London  Edition,  with  Additions  by  E.  R.  HUTCHINS,  M.  D.  With  Illustrations.  In  one 
neat  12mo.  volume.  Extra  cloth,  $1  25.  (Now  Ready.) 


It  Is  really  a  capital  little  compendium  of  the  sub- 
ject, and  we  recommend  youug  practitioners  to  buy  it 
and  carry  it  with  them  when  called  to  attend  cases  of 
labor.  They  can  while  away  the  otherwise  tedious 
hours  of  waiting,  and  thoroughly  fix  in  their  memo- 
ries the  most  important  practical  suggestions  it  con- 
tains. The  American  editor  has  materially  added  by 
his  notes  and  the  concluding  chapters  to  the  com- 
pleteness and  general  value  of  the  book. — Chicago 
Med.  Journal,  Feb.  1870. 

The  manual  before  us  contains  in  exceedingly  small 
compass — small  enough  to  carry  in  the  pockei — about 
all  there  is  of  obstetrics,  condensed  into  a  nutshell  of 
Aphorisms.  The  illustrations  are  well  selected,  and 
serve  as  excellent  reminders  of  the  conduct  of  labor — 
regular  and  difficult. — Cincinnati  Lancet,  April,  '70. 

^Mo  is  a  moKtadmirable  little  work,  and  completely 


answers  the  purpose.  It  is  not  only  valuable  for 
young  beginners,  but  no  one  who  is  not  a  proficient 
in  the  art  of  obstetrics  should  be  without  it,  because 
it  condenses  all  that  is  necessary  to  know  for  ordi- 
nary midwifery  practice.  We  commend  the  book 
most  favorably. — St.  Louis  Med.  and  Surg.  Journal, 
Sept.  10,  1870. 

A  studied  perusal  of  this  little  book  has  satisfied 
us  of  its  eminently  practical  value.  The  object  of  the 
work,  the  author  says,  iu  his  preface,  is  to  give  the 
student  a  few  brief  and  practical  directions  respect- 
ing the  management  of  ordinary  cases  of  labor ;  and 
also  to  point  out  to  him  in  extraordinary  cases  when 
and  how  he  may  act  upon  his  own  responsibility,  and 
when  he  ought  to  send  for  assistance. — A*.  ¥.  Medical 
Journal,  May,  1870. 


7NCKEL  (F.). 

Proftftsor  and  Director  of  the  Gynecological  Clinic  in  the  University  of  Rostock. 

A  COMPLETE  TREATISE  ON  THE  PATHOLOGY  AND  TREAT- 
MENT OF  CHILDBED,  for  Students  ami  Practitioners.  Translated,  with  the  consent  of 
the  author,  from  the  Second  German  Edition,  by  JAMES  READ  CHADWICK,  M  D.  In  one 
octavo  volume.  (Preparing  ) 
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TlfEIGS  (CHARLES  />.),  M.D., 

•*"-  Lately  Professor  of  Obstetrics,  Ac  ,  in  the  Jefferson  Medical  College,  Philadelphia. 

OBSTETRICS:   THE   SCIENCE   AND  THE   ART.     Fifth  edition, 

revised.     With  one  hundred  and  thirty  illustrations.     In  one  beautifully  printed  octavo 
volume  of  760  large  pages.     Extra  cloth,  $5  50 ;  leather,  $6  50. 


It  is  to  the  student  that  our  author  has  more  par- 
ticularly addressed  himself;  but  to  the  practitioner 
we  believe  it  would  be  equally  serviceable  as  a  book 
of  reference.  No  work  that  we  have  met  with  so 
thoroughly  details  everything  that  falls  to  the  lot  of 
the  accoucheur  to  perform.  Every  detail,  no  matter 
how  minute  or  how  trivial,  has  found  a  place.— 
Canada  Medical  Journal,  July,  1867. 

The  original  edition  is  already  so  extensively  and 


favorably  known  to  the  profession  that  no  recom- 
mendation is  necessary ;  it  is  sufficient  to  say,  the 
present  edition  is  very  much  extended,  improved, 
and  perfected.  Whilst  the  great  practical  talents  and 
unlimited  experience  of  the  author  render  it  a  most 
valuable  acquisition  to  the  practitioner,  it  is  so  con- 
densed as  to  constitute  a  most  eligible  and  excellent 
text-book  for  the  student. — Southern  Mad.  and  Surg. 
Journal,  July,  1867. 


PAMSBOTHAM  (FRANCIS  H.),  M.D. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 
CINE AND  SURGERY,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged 
edition,  thoroughly  revised  by  the  author.  With  additions  by  W.  V.  KEATING,  M.  D., 
Professor  of  Obstetrics,  Ac.,  in  the  Jefferson  Medical  College,  Philadelphia.  In  one  large 
and  handsome  imperial  octavo  volume  of  650  pages,  strongly  bound  in  leather,  with  raised 
bands;  with  sixty-four  beautiful  plates,  and  numerous  wood-cuts  in  the  text,  containing  in 
all  nearly  200  large  and  beautiful  figures.  $7  00. 

We  will  only  add  that  the  student  will  learn  from  |     To  the  physician's  library  it  is  indispensable,  while 
It  all  he  need  to  know,  and  the  practitioner  will  find  I  to  the  student,  as  a  text-book,  from  which  to  extract 


it,  as  a  book  of  reference,  surpassed  by  none  other. — 
Stethoscope. 

The  character  and  merits  of  Dr.  Ramsbotham's 
work  are  so  well  known  and  thoroughly  established, 
that  comment  is  unnecessary  and  praise  superfluous. 
The  illustrations,  which  are  numerous  and  accurate, 
are  executed  in  the  highest  style  of  art.  We  cannot 
too  highly  recommend  the  work  to  our  readers. — St. 
Louis  Med.  and  Surg.  Journal. 


the  material  for  laying  the  foundation  of  an  ed  ucation 
on  obstetrical  science,  it  has  no  superior. — Ohio  Mtd. 
and  Surg.  Journal. 

When  we  call  to  mind  the  toil  we  underwent  in 
acquiring  a  knowledge  of  this  subject,  we  cannot  but 
envy  the  student  of  the  present  day  the  aid  which 
this  work  will  afford  him. — Am.  Jour,  of  the  Med. 
Sciences. 


rtHURCHILL  (FLEETWOOD),  M.D.,  M.R.I. A. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.    A  new 

American  from  the  fourth  revised  and  enlarged  London  edition.  With  notes  and  additions 
by  D.  FRANCIS  CONDIB,  M.  D.,  author  of  a  "Practical  Treatise  on  the  Diseases  of  Chil- 
dren,'1 Ac.  With  one  hundred  and  ninety-four  illustrations.  In  one  very  handsome  octavo 
volume  of  nearly  700  large  pages.  Extra  cloth,  $4  00;  leather,  $5  00. 

In  adapting  this  standard  favorite  to  the  wants  of  the  profession  in  the  United  States,  the  editor 
has  endeavored  to  insert  everything  that  his  experience  has  shown  him  would  be  desirable  for  the 
American  student,  including  a  large  number  of  illustrations.  With  the  sanction  of  the  author, 
he  has  added,  in  the  form  of  an  appendix,  some  chapters  from  a  little  "Manual  for  Midwives  and 
Nurses,"  recently  issued  by  Dr.  Churchill,  believing  that  the  details  there  presented  can  hardly 
fail  to  prove  of  advantage  to  the  junior  practitioner.  The  result  of  all  these  additions  is  that  the 
work  now  contains  fully  one-half  more  matter  than  the  last  American  edition,  with  nearly  one- 
half  more  illustrations ;  so  that,  notwithstanding  the  use  of  a  smaller  type,  the  volume  contains 
almost  two  hundred  pages  more  than  before. 


These  additions  render  the  work  still  more  com- 
plete and  acceptable  than  ever;  and  with  the  excel- 
lent style  in  which  the  publishers  have  presented 
this  edition  of  Churchill,  we  can  commend  it  to  the 
profession  with  great  cordiality  and  pleasure. — Cin- 
cinnati Lancet. 

Few  workf  on  this  branch  of  medical  science  are 
equal  to  it,  certainly  none  excel  it,  whether  in  regard 
to  theory  or  practice,  and  in  one  respect  it  is  superior 
to  all  others,  viz.,  in  its  statistical  information,  and 
therefore,  on  these  grounds  a  most  valuable  work  for 
the  physician,  student,  or  lecturer,  all  of  whom  will 
flinl  in  it  the  information  which  they  are  seeking. — 
Brit.  Am.  Journal. 

The  present  treatise  Is  very  much  enlarged  and 
amplified  beyond  the  previous  editions  but  nothing 


has  been  added  which  could  be  well  dispensed  with. 
An  examination  of  the  table  of  contents  shows  how 
thoroughly  the  author  has  gone  over  the  ground,  and 
the  care  he  has  taken  in  the  text  to  present  the  sub- 
jects in  all  their  bearings,  will  render  this  new  edition 
even  more  necessary  to  the  obstetric  student  than 
were  either  of  the  former  editions  at  the  date  of  their 
appearance.  No  treatise  on  obstetrics  with  which  we 
are  acquainted  can  compare  favorably  with  this,  in 
respect  to  the  amount  of  material  which  has  been 
gathered  from  every  source. — Boston  Med.  and  Surg. 
Journal. 

There  IB  no  better  text-book  for  students,  or  work 
of  reference  and  study  for  the  practising  physician 
than  this.  It  should  adorn  and  enrich  every  medical 
library. — Chicago  Med.  Journal. 


JlfOXTGOMERY  (W.  F.),  M.  D., 

Professor  of  Midwifery  in  the  King's  and  Queen's  College  of  Physicians  in  Treland. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PREG- 
NANCY. With  some  other  Papers  on  Subjects  connected  with  Midwifery.  From  the  second 
and  enlarged  English  edition.  With  two  exquisite  colored  plates,  and  numerous  wood-cuts. 
In  one  very  handsome  octavo  volume  of  nearly  600  pages,  extra  cloth.  $3  75. 


RIQBT'8  SYSTEM  OF  MIDWIFERY.  With  Notes 
and  Additional  Illustrations.  Second  American 
edition.  Due  volume  octavo,  extra  cloth,  422  pages 

» :  w. 


DEWEES'S  COMPREHENSIVE  SYSTEM  OF  MID- 
WIFERY. Twelfth  edition,  with  the  author's  la»t 
improvements  and  corrections.  In  "ne  octavo  vol- 
ume, extra  cloth,  of  600  pages.  *3  60. 
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SIROSS  (SAMUEL  Z>.),  M.D., 

U"  Professor  of  Surgery  in  tlie  Jefferson  Medical  College  of  Philadelphia. 

A  SYSTEM  OF  SURGERY:   Pathological,  Diagnostic,  Therapeutic, 

and  Operative.     Illustrated  by  upwards  of  Fourteen  Hundred  Engravings.     Fifth  edition, 
carefully  revised,  and  improved.    In  two  large  and  beautifully  printed  imperial  octavo  vol- 
umes of  about  2300  pages,  strongly  bound  in  leather,  with  raised  bands,  $15.    (Just  Ready.) 
The  continued  favor,  shown  by  the  exhaustion  of  successive  large  editions  of  this  great  work, 
proves  that  it  has  successfully  supplied  a  want  felt  by  American  practitioners  and  students.    In  the 
present  revision  no  pains  have  been  spared  by  the  author  to  bring  it  in  every  respect  fully  up  to 
the  day.     To  effect  this  a  large  part  of  the  work  has  been  rewritten,  and  the  whole  enlarged  by  . 
nearly  one-fourth,  notwithstanding  which  the   price  has  been  kept  at  its  former  very  moderate 
rate.     By  the  use  of  a  close,-  though  very  legible  type,  an  unusually  large  amount  of  matter  is 
condensed  in  its  pages,  the  two  volumes  containing  as  much  as  four  or  five  ordinary  octavos. 
This,  combined  with  the  most  careful  mechanical  execution,  and  its  very  durable  binding,  renders 
it  one  of  the  cheapest  works  accessible  to  the  profession.    Every  subject  properly  belonging  to  the 
domain  of  surgery  is  treated  in  detail,  so  that  the  student  who  possesses  this  work  may  be  said  to 
have  in  it  a  surgical  library. 

hesitation  in  pronouncing  it  without  a  rival  In  our 
Language,  and  eqnal  to  the  best  systems  of  surgery  in 
any  language. — N.  ¥.  Med.  Journal. 

Not  only  by  far  the  best  text-book  on  the  subject, 
as  a  whole,  within  the  reach  of  American  students, 
but  one  which  will  be  much  more  than  ever  likely 
to  be  resorted  to  and  regarded  as  a  high  authority 
abroad. — Am.  Journal  Med.  Sciences,  Jan.  1865. 

The  work  contains  everything,  minor  and  major, 
operative  and  diagnostic,  including  mensuration  and 
examination,  venereal  diseases,  and  uterine  manipu- 
lations and  operations.  It  is  a  complete  Thesaurus 
of  modem  surgery,  where  the  student  and  practi- 
tioner shall  not  seek  in  rain  for  what  they  desire.— 
San  Francisco  Med.  Press,  Jan.  1865. 

Open  it  where  we  may,  we  find  sound  practical  in- 
formation conveyed  in  plain  language.  This  book  is 
no  mere  provincial  or  even  national  system  of  sur- 
gery, but  a  work  which,  while  very  largely  indebted 
to  the  past,  has  a  strong  claim  on  the  gratitude  of  the 
future  of  surgical  science. — Edinburgh  Meal,  journal, 
Jan.  1865. 

A  glance  at  the  work  Is  sufficient  to  show  that  the 
author  and  publisher  have  spared  no  labor  in  making 
it  the  most  complete  ''System  of  Surgery"  ever  pub- 
lished in  any  country. — St.  Louis  Med.  and  Surg. 
Journal,  April,  1865. 

A  system  of  surgery  which  we  think  unrivalled  in 
our  language,  and  which  will  indelibly  associate  his 
name  with  surgical  science.  And  what,  in  our  opin- 
ion, enhances  the  value  of  the  work  is  that,  while  the 
practising  surgeon  will  find  all  that  he  requires  in  it, 
it  is  at  the  same  time  one  of  the  most  valuable  trea- 
tises which  can  be  put  into  the  hands  of  the  student 
seeking  to  know  the  principles  and  practice  of  this 
branch  of  the  profession  which  he  designs  subse- 
quently to  follow. — The  Brit.  Am.Journ.,  Montreal. 


It  must  long  remain  the  most  comprehensive  work 
on  this  important  part  of  medicine. — Boston  Medical 
and  Surgical  Journal,  March  23,  1865. 

We  have  compared  it  with  most  of  our  standard 
works,  such  as  those  of  Erichseu,  Miller,  Fergusson, 
Syme,  and  others,  and  we  must,  in  justice  to  our 
author,  award  it  the  pre-eminence.  As  a  work,  com- 
plete in  almost  every  detail,  no  matter  how  minute 
or  trifling,  and  embracing  every  subject  known  in 
the  principles  and  practice  of  surgery,  we  believe  it 
stands  without  a  rival.  Dr.  Gross,  in  his  preface,  re- 
marks "my  aim  has  been  to  embrace  the  whole  do- 
main of  surgery,  and  to  allot  to  every  subject  its 
legitimate  claim  to  notice ;"  and,  we  assure  our 
readers,  he  has  kept  his  word.  It  is  a  work  which 
we  can  most  confidently  recommend  to  our  brethren, 
for  its  utility  is  becoming  the  more  evident  the  longer 
It  is  upon  the  shelves  of  our  library. — Canada  Med. 
Journal,  September,  1865. 

The  first  two  editions  of  Professor  Gross'  System  of 
Surgery  are  so  well  known  to  the  profession,  and  so 
highly  prized,  that  it  would  be  idle  for  us  to  speak  in 
praise  of  this  work. —  Chicago  Medical  Journal, 
September,  1865. 

We  gladly  indorse  the  favorable  recommendation 
of  the  work,  both  as  regards  matter  and  style,  which 
we  made  when  noticing  its  first  appearance. — British 
and  Foreign  Medico-CMrurgical  Review,  Oct.  1865. 

The  most  complete  work  that  has  yet  issued  from 
the  press  on  the  science  and  practice  of  surgery. — 
L'indon  Lancet. 

This  system  of  surgery  is,  we  predict,  destined  to 
take  a  commanding  position  in  our  surgical  litera- 
ture, and  be  the  crowning  glory  of  the  author's  well 
earned  fame.  As  an  authority  on  general  surgical 
subjects,  this  work  is  long  to  occupy  a  pre-eminent 
place,  not  only  at  home,  but  abroad.  We  have  no 


L>Y  THE  SAMS  AUTHOR. 

A  PRACTICAL   TREATISE    ON   FOREIGN    BODIES  IN 

AIR-PASSAGES.     In  1  vol.  8vo.  cloth,  with  illustrations,    pp.  468.     $2  76. 


THE 


SKET'S  OPERATIVE  SURGERY.     In  1   vol.   8vo. 
cloth,  of  over  650  pages ;  with  about  100  wood-cats. 


COOPER'S  LECTURES  ON  THE  PRINCIPLES  AND 
PRACTICE  OF  SURGERY.  In  1  vol.  8 vo.  cloth,  750  p.  $2. 


GIBSON'S  INSTITUTES  AND  PRACTICE  OP  8UK- 
aEBY.  Eighth  edition,  improved  and  altered.  With 
thirty-four  plates.  In  two  handsome  octavo  vol- 
umes, about  1000  pp., leather, raised  bands.  $6  60. 


MILLER  (JAMES), 

•***•  Late  Professor  of  Surgery  in  the  University  of  Edinburgh,  Ac. 

PRINCIPLES  OF  SURGERY.     Fourth  American,  from  the  third  and 

revised  Edinburgh  edition.     In  one  large  and  very  beautiful  volume  of  700  pages,  with 
two  hundred  and  forty  illustrations  on  wood,  extra  cloth.     $3  75. 
T>Y  THE  SAME  AUTHOR.  

THE   PRACTICE   OF   SURGERY.    Fourth  American,  from  the  last 

Edinburgh  edition.  Revised  by  the  American  editor.  Illustrated  by  three  hundred  and 
sixty-four  engravings  on  wood.  In  one  large  octavo  volume  of  nearly  700  pages,  extra 
cloth.  $3  75. 


<3 ARGENT  (F.  W.),  M.D. 


ON  BANDAGING  AND  OTHER  OPERATIONS  OF  MINOR  SUR- 

GERY.    New  edition,  with  an  additional  chapter  on  Military  Surgery.    One  handsome  royaJ 
volume,  of  nearly  400  pages,  with  184  wood-cuts.     Extra  cloth,  $1  75. 
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ASHHURST  (JOHN,  Jr.),  M.D., 

Surgeon  to  the  Episcopal  Haopttal,  Philadelphia. 

TllIO    PRINCIPLES   AND   PRACTICE   OF   SURGERY.     In  one 

very  large  and  handsome  octavo  volume  of  about  1000  pages,  with  nearly  550  illustrations, 
extra  cloth,  $6  50 ;  leather,  raised  bands,  $7  50.     (Just  Issued.) 

The  object  of  the  author  has  been  to  present,  within  as  condensed  a  compass  as  possible,  a 
complete  treatise  on  Surgery  in  all  its  branches,  suitable  both  as  a  text-book  for  the  student  and 
a -work  of  reference  for  the  practitioner.  So  much  has  of  late  years  been  done  for  the  advance- 
ment of  Surgical  Art  and  Science,  that  there  seemed  to  be  a  want  of  a  work  which  should  present 
the  latest  aspects  of  every  subject,  and  which,  by  its  American  character,  should  render  accessible 
to  the  profession  at  large  the  experience  of  the  practitioners  of  both  hemispheres.  This  has  been 
the  aim  of  the  author,  and  it  is  hoped  that  the  volume  will  be  found  to  fulfil  its  purpose  satisfac- 
torily. The  plan  and  general  outline  of  the  work  will  be  seen  by  the  annexed 
CONDENSED  SUMMARY  0?  CONTENTS. 

CHAPTER  I.  Inflammation.  II.  Treatment  of -Inflammation.  III.  Operations  in  general: 
Anaesthetics.  IV.  Minor  Surgery.  V.  Amputations.  VI.  Special  Amputations.  VII.  Effects 
of  Injuries  in  General  :  Wounds.  VIII.  Gunshot  Wounds.  IX.  Injuries  of  Bloodvessels.  X. 
Injuries  of  Nerves,  Muscles  and  Tendons,  Lymphatics,  Bursas,  Bones,  and  Joints.  XI.  Fractures. 
XII.  Special  Fractures.  XIII.  Dislocations.  XIV.  Effects  of  Heat  and  Cold.  XV.  Injuries 
of  the  Head.  XVI.  Injuries  of  the  Back.  XVII.  Injuries  of  the  Face  and  Neck.  XVIII. 
Injuries  of  the  Chest.  XIX.  Injuries  of  the  Abdomen  and  Pelvis.  XX.  Diseases  resulting  from 
Inflammation.  XXI.  Erysipelas.  XXII.  Pyaemia  XXIII.  Diathetic  Diseases:  Struma  (in- 
cluding Tubercle  and  Scrofula);  Rickets.  XXIV.  Venereal  Diseases  ;  Gonorrhoea  and  Chancroid. 
XXV.  Venereal  Diseases  continued:  Syphilis.  XXVI.  Tumors.  XXVII.  Surgical  Diseases  of 
Skin,  Areolar  Tissue,  Lymphatics,  Muscles,  Tendons,  and  Bursae.  XXVIII.  Surgical  Disease 
of  Nervous  System  (including  Tetanus).  XXIX.  Surgical  Diseases  of  Vascular  System  (includ- 
ing Aneurism).  XXX.  Diseases  of  Bone.  XXXI.  Diseases  of  Joints.  XXXII.  Excisions. 
XXXIII.  Oithopaedic  Surgery.  XXXIV.  Diseases  of  Head  and  Spine.  XXXV.  Diseases  of  the 
Eye.  XXXVI.  Diseases  of  the  Ear.  XXXVII.  Diseases  ol  the  Face  and  Neck.  XXXVIII. 
Diseases  of  the  Mouth,  Jaws,  and  Throat.  XXXIX.  Diseases  of  the  Breast.  XL.  Hernia.  XLI. 
Special  Herniae.  XLII.  Diseases  of  Intestinal  Canal.  XLIII.  Diseases  of  Abdominal  Organs, 
ond  various  operations  on  the  Abdomen.  XLIV.  Urinary  Calculus.  LXV.  Diseases  of  Bladder 
and  Prostate.  XLVI.  Diseases  of  Urethra.  XLVII.  Diseases  of  Generative  Organs.  INDEX. 


Its  author  has  evidently  tested  the  writings  and 
experiences  of  the  past  and  present  in  the  crucible 

•  f  a  careful,  analytic,  and  honorable  mind,  and  faith- 
fully endeavored  to  bring  his  work  up  to  the  level  of 
the  highest  standard   of  practical  surgery       He  is 
frank  and  definite,  and  gives  us  opinions,  and  gene- 
rally sound  ones,  instead  of  a  mere  resume  of  the 
opinions  of  others.     He  is  conservative,  but  not  hide- 
bound by  authority.     His  style  is  clear,  elegant,  and 
scholarly.     The  work  is  anadmirable  text  book,  and 
a  useful  book  of  reference      It  is  a  credit  to  American 
professional  literature,  and  one  of  the  first  ripe  fruits 

•  f  the  soil  fertilized  by  the  blood  of  oar  late  unhappy 
war.— N.  f.  Med.  Record,  Feb.  1,  1872. 


Indeed,  the  work  as  a  whole  must  be  regarded  as 
an  excellent  and  concise  exponent  of  modern  sur- 
gery, and  as  such  it  will  be  found  a  valuable  text- 
book for  the  student,  and  a  useful  book  of  reference 
for  the  general  practitioner. — N.  T.  Med.  Journal, 
Feb.  1872. 

It  gives  us  great  pleasure  to  call  the  attention  of  the 
profession  to  this  excellent  work.  Our  knowledge  of 
its  talented  and  accomplished  author  led  us  to  expect 
from  him  a  very  valuable  treatise  upon  subjects  to 
which  he  has  repeatedly  giveu  evidence  of  having  pro- 
fitably devoted  much  time  and  labor,  aud  we  are  in  no 
way  dit appointed.—  PMla.  Mtd.  Times,  Feb.  1, 1S72. 


pIKRIE  ( WILLIAM),  F.  R.  S.  E., 

•*•  Professor  of  Surgery  in  the  University  of  Aberdeen. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Edited  by 

JOHN  NKILL,  M.  D.,  Professor  of  Surgery  in  the  Penna.  Medical  College,  Surgeon  to  the 
Pennsylvania  Hospital,  <tc.  In  one  very  handsome  octavo  volume  of  780  pages,  with  316 
illustrations,  extra  cloth.  $3  75. 

TJAMILTON  (FRANK' H.),  M.D., 

Professor  of  Fractures  and  Dislocations,  Ac.,  in  Bellevue  Hosp.  Med.  College,  New  York. 

A  PRACTICAL  TREATISE  ON  FRACTURES  AND  DISLOCA- 
TIONS. Fourth  edition,  thoroughly  revised.  In  one  large  and  handsome  octavo  volume 
of  nearly  800  pages,  with  several  hundred  illustrations.  Extra  cloth,  $5  75 ;  leather,  $6  75. 
(Just  Issued.) 


It  is  not,  of  course,  our  intention  to  review  in  ex- 
tenso,  Hamilton  on  "Fractures  and  Dislocations." 
Eleven  years  ago  such  review  might  not  have  been 
out  of  place  ;  to-day  the  work  is  au  authority,  so  well, 
so  generally,  and  so  favorably  known,  that  it  only 
remains  for  the  reviewer  to  say  that  a  new  edition  is 
just  out,  and  it  is  bolter  than  either  of  its  predeces- 
Kors.— Cincinnati  Clinic,  Oct.  14,  1871. 

Undoubtedly  the  best  work  on  Fractures  and  Dis- 

locatiipns  In  the  English  language. — Cincinnati  M>d. 
Rejtertory,  Ocl.  1*71. 

We  have  once  more  before  us  Dr.  Hamilton's  admi- 


rable treatise,  which  we  have  always  considered  the 
iiio't  complete  and  reliable  work  ou  the  subject.  As 
a  whole,  the  work  is  without  an  equal  in  the  litera- 
ture of  the  profession. — Boston  Med.  and  Surg. 
Journ.,  Oct.  12,  1871. 

It  is  unnecessary  at  this  time  to  commend  the  book, 
except  to  such  as  are  beginners  in  the  study  of  this 
particular  branch  of  surgery.  Every  practical  sur- 
geon In  this  country  and  abroad  knows  of  it  as  a  most 
trustworthy  guide,  aud  one  which  they,  in  common 
wiih  us,  would  unqualifiedly  recommend  as  the  high- 
est authority  in  auy  language. — N.  Y.  Med.  Record, 
Oct  16,  1871. 


BORLAND  (W.  \V.),  M.D. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendium  of  their 

Diagnosis,  Pathology,  and  Treatment.     With  illustrations      In  one  large  and  handsome 
volume  of  about  600  pages,  extra  cloth.     $3  50. 
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piRICHSEN  (JOHN  E.), 

•LJ  Professor  of  Surgery  in  University  College,  London,  etc. 

THE  SCIENCE  AND  ART  OP  SURGERY;  being  a  Treatise  on  Sur- 

gical  Injuries,  Diseases,  and  Operations.  Revised  by  the  author  from  the  Sixth  and 
enlarged  English  Edition.  Illustrated  by  over  seven  hundred  engravings  on  wood.  In 
two  large  and  beautiful  octavo  volumes  of  over  1700  pages,  extra  cloth,  $9  00  ;  leather, 
$11  00.  (Jvst  Ready.) 

Author's  Prt-face  to  the  New  American  Edition. 

"  The  favorable  reception  with  which  the  '  Science  and  Art  of  Surgery'  has  been  honored  by  the 
Surgical  Profession  in  the  United  States  of  America  hns  been  not  only  a  source  of  deep  gratifica- 
tion and  of  just  pride  to  me,  but  has  laid  the  foundation  of  many  professional  friendships  that 
are  amongst  the  agreeable  and  valued  recollections  of  my  life. 

"I  have  endeavored  to  make  the  present  edition  of  this  work  more  deserving  than  its  predecessors 
of  the  favor  that  has  been  accorded  to  them.     In  consequence  of  delays  that  have  unavoidably 
occurred  in  the  publication  of  the  Sixth  British  Edition,  time  has  been  afforded  to  me  to  add  to  this 
one  several  paragraphs  which  I  trust  will  be  found  to  increase  the  practical  value  of  the  work." 
LONDON,  Oct.  1872. 

On  no  former  edition  of  this  work  has  the  author  bestowed  more  pains  to  render  it  a  complete  and 
satisfactory  exposition  of  British  Surgery  in  its  modern  aspects.  Every  portion  has  been  sedu- 
lously revised,  and  a  large  number  of  new  illustrations  have  been  introduced.  In  addition  to  the 
material  thus  added  to  the  English  edition,  the  author  has  furnished  for  the  American  edition  such 
material  as  has  accumulated  since  the  passage  of  the  sheets  through  the  press  in  London,  so  that 
the  work  as  now  presented  to  the  American  profession,  contains  his  latest  views  and  experience. 

The  increase  in  the  size  of  the  work  has  seemed  to  render  necessary  its  division  into  two  vol- 
umes. Great  care  has  been  exercised  in  its  typographical  execution,  and  it  is  confidently  pre- 
sented as  in  every  respect  worthy  to  maintain  the  high  reputation  which  has  rendered  it  a  stand- 
ard authority  on  this  department  of  medical  science. 

These  are  only  a  few  of  the  points  in  which  the  '  states  in  his  preface,  they  are  not  confined  to  any  one 
present  edition  of  Mr.  Erichsen's  work  surpasses  its  |  portion,  but  are  distributed  generally  through  the 


predecessors.  Throughout  there  is  evidence  of  a 
laborious  care  and  solicitude  in  seizing  the  passing 
knowledge  of  the  day,  which  reflects  the  greatest 
credit  on  the  author,  and  much  enhances  the  value 
of  his  work.  We  can  only  admire  the  industry  which 
has  enabled  Mr.  Erichsen  thus  to  succeed,  amid  the 
distractions  of  active  practice,  in  producing  emphatic- 
ally THE  book  of  reference  and  study  for  Britisli  prac- 
titioners of  surgery.—  London  Lancet,  Oct.  26,  1872. 

Considerable  changes  have  been  made  in  this  edi- 
tion, and  nearly  a  hundred  new  illustrations  have 
been  added.  It  is  difficult  in  a  small  compass  to  point 
out  the  alterations  and  additions  ;  for,  as  the  author 


subjects  of  which  the  work  treats.  Certainly  one  of 
the  most  valuable  sections  of  the  book  seems  to  us  to 
be  that  which  treats  of  the  diseases  of  the  arteries 
and  the  operative  proceedings  which  they  necessitate. 
In  few  text-books  is  so  much  carefully  arranged  in- 
formation collected. — London  Med.  Times  and  Gaz., 
Oct.  26,  1872. 

The  entire  work,  complete,  as  the  great  English 
treatise  on  Surgery  of  our  own  time,  is,  we  can  assure 
our  readers,  equally  well  adapted  for  the  most  jnuior 
student,  and,  asa  book  of  reference,  for  the  advanced  . 
practitioner. — Dublin  Quarterly  Journal. 


£Y  THE  SAME  AUTHOR.     (Just  Issued.) 

ON   RAILWAY,    AND    OTHER    INJURIES   OF    THE    NERVOUS 

SYSTEM.     In  a  small  octavo  volume.     Extra  cloth,  $1  00. 

riRUITT  (ROBERT),  M.R.  C.S.,  frc. 

THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY. 

A  new  and  revised  American,  from  the  eighth  enlarged  and  improved  London  edition  Illus- 
trated with  four  hundred  and  thirty -two  wood  engravings.  In  one  very  handsome  octavo 
volume,  of  nearly  700  large  and  closely  printed  pages.  Extra  cloth,  $4  00;  leather,  $5  00. 


All  that  the  surgical  student  or  practitioner  could 
desire. — DiMin  Quarterly  Journal. 

It  is  a  most  admirable  book.  We  do  not  know 
when  we  have  examined  one  with  more  pleasure. — 
Boston  Med.  and  Surg.  Journal. 

In  Mr.  Druitt's  book,  though  containing  only  some 
seven  hundred  pages,  both  the  principles  and  the 
practice  of  surgery  are  treated,  and  so  clearly  and 


perspicuously,  as  to  elucidate  every  important  topic. 
The  fact  that  twelve  editions  have  already  been  called 
for,  in  these  days  of  active  competition,  would  of 
itself  show  it  to  possess  marked  superiority.  We 
have  examined  the  book  most  thoroughly,  and  can 
say  that  this  success  is  well  merited.  His  book, 
moreover,  possesses  the  inestimable  advantages  of 
having  the  subjects  perfectly  well  arranged  and  clas- 
sified, and  of  being  written  in  a  style  at  once  clear 
ind  succinct. — Am.  Journal  of  Med.  Sciences. 


(T.  /.). 
"ON  THE   DISEASES,  INJURIES,  AND  MALFORMATIONS   OP 

THE  RECTUM  AND  ANUS;  with  remarks  on  Habitual  Constipation.  Second  American, 
from  the  fourth  and  enlarged  London  edition.  With  handsome  illustrations.  In  one  very 
beautifully  printed  octavo  volume  of  about  300  pages.  $3  25. 
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IGELOW  (HENRY  J.}.  M.  />., 

Professor  of  Surgery  in  the  Massachusetts  Med.  College. 

ON  THE   MECHANISM  OF    DISLOCATION  AND  FRACTURE 

OF  THE  HIP.  With  the  Reduction  of  the  Dislocation  by  the  Flexion  Method.  With 
numerous  original  illustrations.  In  one  very  handsome  octavo  volume.  Cloth.  $2  50. 
(Lately  Issued.) 
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T>RYANT  (THOMAS),  F.R.C.S., 

•L*  Surgeon  to  Guy's  Hospital. 

THE  PRACTICE   OF   SURGERY.     With  over  Five  Hundred  En- 

gravings  on  Wood.     In  one  large  and  very  handsome  octavo  volume  of  nearly  1000  pages, 
extra  cloth,  $6  25  ;  leather,  raised  bands,  $7  25.     (Just  Rerdy.) 

The  distinguished  reputation  of  the  author  and  the  extended  experience  which  he  has  enjoyed  as 
surgeon  to  one  of  the  largest  of  the  London  hospitals,  are  an  earnest  of  the  value  of  his  labors. 
Though  entitled  a  "Practice  of  Surgery,"  it  will  be  seen  by  the  subjoined  summary  of  the  contents 
that  it  is  by  no  means  confined  to  operative  surgery,  but  that  it  presents  also  a  view  of  the  prin- 
ciples which  should  guide  the  surgeon  in  his  daily  practice.  Nearly  all  of  the  very  full  series  of 
illustrations  have  been  prepared  expressly  for  the  work. 


OF    OOKTTElSrTS. 

INTRODUCTION.  —  i.  On  Repair  and  Inflammation,  n.  On  Traumatic  Fever,  Septicaemia,  and  Py- 
temia.  in.  On  Trismus  and  Tetanus,  iv.  Delirium  Tremens.  v.  Contusions  :  Wounds  of  the  Scalp, 
Blood  Tumors,  Osteitis,  vi.  Injuries  of  the  Cranium,  vn.  Concussion  of  the  Brain,  vin.  Injuries 
of  the  Brain  and  its  Membranes,  complicating  Fracture,  ix.  Compression  of  the  Brain,  x.  Re- 
sults of  Injuries  to  the  Head.  xi.  On  Fractures  of  the  Skull,  xn.  The  Operation  of  Trephining. 
xni.  Diseases  of  the  Scalp  and  Cranium,  xiv.  Spina  Bifida.  XT.  Injuries  of  the  Spine,  xvi. 
Intra-Spinal  Inflammation,  Spinal  Paralysis,  Railway  Concussion,  xvn.  Fractures,  Dislocations, 
and  Wounds  of  the  Spine,  xvm.  Curvature  of  the  Spine,  xix.  Injuries  and  Diseases  of  the  Nerves. 
xx.  Surgical  Affections  of  the  Nose.  xxi.  Surgical  Affections  of  Larynx  and  Trachea,  xxn.  Sur- 
gery of  the  Chest.  xxiit.  Wounds  of  the  Heart,  xxiv.  Diseases  of  the  Arteries,  xxv.  Aneurism. 
xxvi.  Ligature  of  Arteries,  xxvn.  Injuries  and  Diseases  of  the  Veins,  xxvm.  Affectipns  of  the 
Lips,  'etc.  xxix.  Diseases  of  the  Jaws,  etc.  xxx.  Affections  of  the  Pharynx,  xxxi.  Injuries  of 
the  Abdomen,  xxxn.  Hernia,  xxxm.  Varieties  of  Herniae.  xxxiv.  Trusses,  xxxv.  Surgery  of 
the  Anus,  xxxvi.  Diseases  of  the  Integuments  :  Wounds,  xxxvii.  Poisoned  Wounds,  xxxvin. 
Burns,  xxxix.  Skin  Grafting.  XL.  Boih,  etc.  XLI.  Gangrene,  etc.  XLII.  Ulcers.  XLIII.  Mor- 
tification. XLIV.  Erysipelas.  XLV.  Diseases  of  the  Lymphatics.  XLVI.  Diseases  of  the  Kidney. 
XLVII.  Diseases  of  the  Bladder.  XLVIII.  Diseases  of  the  Prostate.  .XLIX.  Urinary  Deposits.  L. 
Stone  in  the  Bladder.  LI.  Lithotrity.  LII.  Lithotomy.  LIU.  Stone  in  the  Female  Bladder.  LIV. 
Stricture  of  the  Urethra.  LV.  Retention  of  Urine.  LVT.  Affections  of  the  Penis.  LVII.  Haemato- 
cele,  etc.  LVIII.  Diseases  of  the  Testicle.  LIX.  Sterility.  LX.  Affections  of  the  Female  Geni- 
tals. LXI.  Ovariotomy.  LXII.  Venereal  Disease.  LXIII.  Syphilis.  LXIV.  Tumors.  LXV.  Anatomy 
of  Tumors.  LXVI.  Tumors  of  the  Breast.  LXVII.  Diseases  of  the  Thyroid  Gland.  LXVIII.  Wounds 
of  the  Joints.  LXIX.  Dislocations.  LXX.  Dislocations  of  the  Upper  Extremity.  LXXI.  Disloca- 
tions of  the  Lower  Extremity.  LXXII.  Pathology  of  Joint  Diseases.  LXXIII.  Diseases  of  Special 
Jnints.  LXXIV.  Treatment  of  Joint  Disease.  LXXV.  Excision  and  Amputation  in  Joint  Disease. 
LXXVI.  Osteo-arthritis.  LXXVII.  Diseases  of  the  Bones.  LXXVIII.  Tumors  of  Bone.  LXXIX.  Frac- 
tures. LXXX.  Fractures  of  the  Upper  Extremity.  LXXXI.  Fractures  of  the  Lower  Extremity. 
LXXXII.  Complicated  Fractures.  LXXXIII.  Gunshot  Injuries.  LXXXIT.  Feigned  and  Hysterical  Dis- 
ease. LXXXV.  Affections  of  the  Muscles  and  Tendons.  LXXXVI.  Ganglions.  LXXXVII.  Orthopaedic 
Surgery.  LXXXVIII.  Anaesthetics.  LXXXIX.  Shock,  xc.  Amputation,  xci.  Special  Amputations. 
MIL  Elephantiasis,  xcm.  Affections  of  the  External  Ear.  xciv.  Parasites. 


WELLS  (J.  SOELBERG), 

Professor  of  Ophthalmology  in  King's  College  Hospital,  Ac. 

A    TREATISE    ON    DISEASES    OF   THE   EYE.     First  American 

Edition,  with  additions  ;  illustrated  with  216  engravings  on  wood,  and  six  colored  plates. 
Together  with  selections  from  the  Test-types  of  Jaeger  and  Snellen.  In  one  large  and 
very  handsome  octavo  volume  of  about  750  pages :  extra  cloth,  $5  00 ;  leather,  $6  00. 
(Lately  Issued.) 


In  this  respect  the  work  before  ng  is  of  much  more 
service  to  the  general  practitioner  than  those  heavy 
compilations  which,  in  giving  every  person's  views, 
too  often  neglect  to  specify  those  which  are  most  in 
accordance  with  the  author's  opinion*,  or  in  general 
acceptance.  We  have  no  hesitation  in  recommending 
tin-,  treatise,  as,  on  the  whole,  of  all  English  works 
on  the  subject,  the  one  best  adapted  to  the  wants  of 
the  general  practitioner.  —  Edinburgh  Med.  Journal, 
March,  1870. 

A  treatise  of  rare  merit.  It  is  practical,  compre- 
hensive, and  yetconcise.  Upon  those  subjects  usually 
found  difficult  to  the  student,  he  has  dwelt  at  length 
and  entered  into  full  explanation.  After  a  careful 
perusal  of  iu  contents,  we  can  unhesitatingly  com- 


mend it  to  all  who  desire  to  consult  a  really  good 
work  on  ophthalmic  science.  The  American  edition 
of  Mr. Wells'  treatise  was  superintended  in  its  passage 
through  the  press  by  Dr.  I.  Minis  Hays,  who  has 
added  some  notes  of  his  own  where  it  seemed  desira- 
ble. He  has  also  introduced  more  than  one  hundred 
new  additional  wood-cuts,  and  added  selections  from 
the  test-types  of  Jaeger  and  of  Snellen.—  Leavenworth 
Med.  Herald,  Jan.  1870. 

Without  doubt,  one  of  the  best  works  upon  the  sub- 
ject which  has  ever  been  published  ;  it  is  complete  on 
the  subject  of  which  it  treats,  and  is  a  neces.-ary  work 
for  every  physician  who  attempts  to  treat  diseases  of 
the  eye. — Dominion  Med.  Journal,  Sept.  1869. 


T  A  WSON  (GEORGE),  F.  R.  C.  S.,  Engl., 

•U  Assistant  Surgeon  to  the  Royal  London  OpM/mlmic  Hospital,  Hfoorfields,  Ac. 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EYELIDS:  their  Imme- 

diate   and  Remote  Effects.      With  about  one  hundred  illustrations.     In  one  very  hand- 
some octavo  volume,  extra  cloth,  $3  50. 

It  is  an  admirable  practical  book  in  the  highest  and  best  sense  of  the  phrase. — London  Medical  Tirttet 
and  Cfazettt,  May  18,  1867. 
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r  A  URENCE  (JOHN  Z.),  F.  R.  0.  &, 

Editor  of  the  Ophthalmic  Review,  &c. 

A  HANDY-BOOK  OF   OPHTHALMIC   SURGERY,  for  the  use  of 

Practitioners.     Second  Edition,  revised  and  enlarged.     With  numerous  illustrations.     In 
one  very  handsome  octavo  volume,  extra  cloth,  $3  00.     (Lately  Isstied.) 


For  those,  however,  who  must  assume  the  care  of 
diseases  and  injuries  of  the  eye,  and  who  are  too 
much  pressed  for  time  to  study  the  classic  works  on 
the  subject,  or  those  recently  published  by  Stellwag, 
Wells,  Bader,  and  others,  Mr.  Laurence  will  prove  a 
safe  and  trustworthy  guide.  He  has  described  in  this 
edition  those  novelties  which  have  secured  the  confi- 
dence of  the  profession  since  the  appearance  of  his 
last.  To  the  portion  of  the  book  devoted  to  a  descrip- 


tion of  the  optical  defects  of  the  eye,  the  publisher 
has  given  increased  value  by  the  addition  of  several 
pages  of  Snellen's  test-types,  so  generally  used  to  test 
the  acuteness  of  vision,  and  which  are  difficult  to  ob- 
tain in  this  country.  The  volume  has  been  conside- 
rably enlarged  and  improved  by  the  revision  and  ad- 
ditions of  its  author,  expressly  for  the  American 
edition. — Am.  Journ.  Med.  Sciences,  Jan.  1S7U. 


TWALES  (PHILIP  S.),  M.  D.,  Surgeon  U.  S.  N. 


MECHANICAL  THERAPEUTICS:  a  Practical  Treatise  on  Surgical 

Apparatus,  Appliances,  and  Elementary  Operations :  embracing  Minor  Surgery,  Band- 
aging, Orthopraxy,  and  the  Treatment  of  Fractures  and  Dislocations.  With  six  hundred 
and  forty-two  illustrations  on  wood.  In  one  large  and  handsome  octavo  volume  of  about 
700  pages:  extra  cloth,  $5  75;  leather,  $6  75. 

A  Naval  Medical  Board  directed  to  examine  and  report  upon  the  merits  of  this  volume,  official  ly 
states  that  "  it  should  in  our  opinion  become  a  standard  work  in  the  hands  of  every  naval  sur- 
geon;" and  its  adoption  for  use  in  both  the  Army  and  Navy  of  the  United  States  is  sufficient 
guarantee  of  its  adaptation  to  the  needs  of  every-day  practice. 


THOMPSON  (SIR  HENRY), 

-*•  Surgeon  and  Professor  of  Clinical  Surgery  to  University  College  Hospital. 

LECTURES  ON  DISEASES  OF  THE  URINARY  ORGANS.   With 

illustrations  on  wood.     In  one  neat  octavo  volume,  extra  cloth.     $2  25. 


These  lectures  stand  the  severe  test.  They  are  in- 
structive without  being  tedious,  and  simple  without 
being  diffuse;  and  they  include  many  of  those  prac- 
tical hints  so  useful  for  the  student,  and  even  more 
valuable  to  the  young  practitioner. — Edinburgh  Med. 
Journal,  April,  1869. 

Very  few  words  of  ours  are  necessary  to  recommend 
these  lectures  to  the  profession.  There  is  no  subject 


on  which  Sir  Henry  Thompson  speaks  with  more  au- 
thority than  that  in  which  he  has  specially  gathered 
his  laurels;  in  addition  to  this,  the  conversational 
style  of  instruction,  which  is  retained  in  these  printed 
lectures,  gives  them  an  attractiveness  which  a  sys- 
tematic treatise  can  never  possess. — London  Medical 
Times  and  Gazette,  April  24,  1869. 


VT  THE  SAME  AUTHOR. 

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

THE  URETHHA  AND  URINARY  FISTULJB.  With  plates  and  wood-cuts.  From  the 
third  and  revised  English  edition.  In  one  very  handsome  octavo  volume,  extra  cloth,  $3  50. 
(Lately  Publisiied.) 

This  classical  work  has  so  long  been  recognized  as  a  standard  authority  on  its  perplexing  sub- 
jects that  it  should  be  rendered  accessible  to  the  American  profession.  Having  enjoyed  the 
advantage  of  a  revision  at  the  hands  of  the  author  within  a  few  months,  it  will  be  found  to  present 
his  latest  views  and  to  be  on  a  level  with  the  most  recent  advances  of  surgical  science. 

ably  known  by  the  profession  as  this  before  us,  must 


With  a  work  accepted  as  the  authority  upon  the 
•subjects  of  which  it  treats,  an  extended  notice  would 
be  a  work  of  supererogation.  The  simple  announce- 
ment of  another  edition  of  a  work  so  well  and  favor- 


create  a  demand  for  it  from  those  who  would  keep 
themselves  well  up  in  this  department  of  surgery.— 
St.  Louis  Med.  Archives,  Feb.  1870. 


BAYLOR  (ALFRED  S.},  M.D., 

•*-  Lecturer  on  Med.  Jurisp.  and  Ghtmistry  in  ffuy's  Hospital. 

MEDICAL  JURISPRUDENCE.     Seventh  American  Edition.     Edited 

by  JOHN  J.  REESE,  M.D.,  Prcf.  of  Med.  Jurisp.  in  the  Univ.  of  Penn.     In  one  large 
octavo  volume.     (Preparing.) 


The  present  edition  of  this  valuable  manual  is  a 
great  improvement  on  those  which  have  preceded  it. 
It  makes  thus  by  far  the  best  guide-book  in  this  de- 


partment of  medicine  for  students  and  the  general 
practitioner  in  ourlanguage. — Boston  Med.  andSurg. 
Journal,  Dec.  27,  1866. 


IDT  THE  SAME  AUTHOR.    (Nearly  Ready.) 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURISPRU- 

DENCE.     Second   Edition,  Revised,  with   numerous   Illustrations.     In   t>yo  very  large 

octavo  volumes. 

This  great  work  is  now  recognized  in  England  as  the  fullest  and  most.authoritative  treatise  on 
every  department  of  its  important  subject.  In  laying  it,  in  its  improved  form,  before  the  Ameri- 
can profession,  the  publisher  trusts  that  it  will  assume  the  same  position  iu  this  country. 


HENRY  C.  LEA'S  PUBLICATIONS — (Psychological  Medicine,  &c.).      31 


rjlUKE  (DANIEL  HACK),  M.D., 

J-  Joint  author  of  "  The  Manual  of  Psychological  Medicine,"  Ac. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HEALTH  AND  DISEASE.  Designed  to  illustrate  the  Action  of  the 
Imagination.  In  one  handsome  octavo  volume  of  416  pages,  extra  cloth,  $3  25.  (Now 
Ready.) 

The  object  of  the  author  in  this  work  has  been  to  show  not  only  the  effect  of  the  mind  in  caus- 
ing and  intensifying  disease,  but  also  its  curative  influence,  and  the  use  which  may  be  made  of 
the  imagination  and  the  emotions  as  therapeutic  agents.  Scattered  facts  bearing  upon  this  sub- 
ject have  long  been  familiar  to  the  profession,  but  no  attempt  has  hitherto  been  made  to  collect 
and  systematize  them  so  as  to  render  them  available  to  the  practitioner,  by  establishing  the  seve- 
ral phenomena  upon  a  scientific  basis.  In  the  endeavor  thus  to  convert  to  the  use  of  legitimate 
medicine' the  means  which  have  been  employed  so  successfully  in  many  systems  of  quackery,  the 
author  has  produced  a  work  of  the  highest  freshness  and  interest  as  well  as  of  permanent  value. 

ft  LAND FORD  (O.  FIELDING],  M.  D.,  F.  R.  C  P., 

•*-*  Lecturer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital,  &c. 

INSANITY  AND  ITS  TREATMENT :  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.     With  a  Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.     By  ISAAC  RAY,  M.  D.     In  one  very 
handsome  octavo  volume  of  471  pages:  extra  cloth,  $3  25.     (Just  Issued.) 
This  volume  is  presented  to  meet  the  want,  so  frequently  expressed,  of  a  comprehensive  trea- 
tise, in  moderate  compass,  on  the  pathology,  diagnosis,  and  treatment  of  insanity.    To  render  it  of 
more  value  to  the  practitioner  in  this  country,  Dr.  Kay  has  added  an  appendix  which  affords  in- 
formation, not  elsewhere  to  be  found  in  so  accessible  aform,  to  physicians  who  may  at  any  moment 
be  called  upon  to  take  action  in  relation  to  patients. 


It  satisfies  a  want  which  must  have  been  sorely 
felt  by  the  busy  general  practitioners  of  this  country. 
It  takes  the  form  of  a  manual  of  clinical  description 
of  the  various  forms  of  insanity,  with  a  description 
of  the  mode  of  examining  penons  suspected  of  in- 
sanity. We  call  particular  attention  to  this  feature 
of  the  book,  as  giving  it  a  unique  value  to  the  gene- 
ral practitioner.  If  we  pass  from  theoretical  conside- 
rations to  descriptions  of  the  varieties  of  insanity  as 


actually  seen  in  practice  and  the  appropriate  treat- 
ment for  them,  we  find  in  Dr.  Blaudford's  work  a 
considerable  advance  over  previous  wrilings  on  the 
subject.  His  pictures  of  the  various  forms  of  mental 
disease  are  so  clear  and  good  that  no  reader  can  fail 
to  be  struck  with  their  superiority  to  those  given  in 
trdinary  manuals  in  the  English  language  or  (so  far 
as  our  own  reading  extends)  in  any  other. — London 
Practitioner,  Feb.  1871. 


IXTINSLOW  (FORBES),  M.D.,  D.C.L.,  frc. 

ON  OBSCURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS 

OF  THE  MIND;  their  incipient  Symptoms,  Pathology,  Diagnosis,  Treatment,  and  Pro- 
phylaxis. Second  American,  from  the  third  and  revised  English  edition.  In  one  handsome 
octavo  volume  of  nearly  600  pages,  extra  cloth.  $4  25. 

TEA  (HENRY  C.). 

SUPERSTITION    AND    FORCE:    ESSAYS    ON    THE"  WAGER  OF 

LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE,  Second  Edition, 
Enlarged.  In  one  handsome  volume  royal  12iiio.  of  nearly  500  pages;  extra  cloth,  $2  75. 
(Lately  Published.) 


We  know  of  no  single  work  which  contains,  in  so 
small  a  compass,  so  much  illustrative  of  the  strangest 
operations  of  the  human  mind.  Foot-notes  give  ihe 
authority  for  each  statement,  showing  vast  research 
and  wonderful  industry.  We  advise  our  confreres 
to  read  this  book  and  ponder  its  teachings. — Chicago 
Med.  Journal,  Aug.  1870. 

As  a  work  of  curious  inquiry  on  certain  outlying 
points  of  obsolete  law,  "  Superstition  and  Force"  is 
oue  of  the  most  remarkable  books  we  have  met  with. 
—London  Athenaum,  Nov.  3,  1866. 

He  has  thrown  a  great  deal  of  light  upon  what  must 
be  regarded  as  oue  of  the  most  instructive  as  well  as 


interesting  phases  of  human  society  and  progress.  .  . 
The  fulness  and  breadth  with  which  he  has  carried 
out  his  comparative  survey  of  this  repulsive  field  of 
history  [Torture],  are  such  as  to  preclude  our  doing 
justice  to  the  work  within  our  present  limits.  But 
here,  as  throughout  the  volume,  there  will  be  found 
a  wealth  of  illustration  and  a  critical  grasp  of  the 
philosophical  import  of  facts  which  will  render  Mi. 
Lea's  labors  of  sterling  value  to  the  historical  stu- 
dent.— London  Saturday  Review,  Oct.  8,  1870. 

As  a  book  of  ready  reference  on  the  subject,  it  is  of 
the  highest  value. —  Westminster  Review,  Oct.  1867. 


7)1  THE  SAME  AUTHOR.    (Late  y  Published.) 

STUDIES  IN  CHURCH  HISTORY— THE  RISE  OF  THE  TEM- 
PORAL POWER— BENEFIT  OF  CLERGY— EXCOMMUNICATION.  In  one  large  royal 
12M10.  volume  of  51(5  pp.  extra  cloth.  $2  75. 

Th«  story  was  never  told  more  calmly  or  with    literary  phenomenon  that  the  head  of  one  of  the  first 
greater  learning  or  wiser  thought.    We  doubt,  indeed, 


il  any  other  study  of  this  neid  can  be  compared  with 
tins  for  clearness,  accuracy,  and  power.  —  Chicago 
Examiner,  Dec.  1870. 

Mr.  Lea's  latest  work,  "Studies  In  Church  History," 
fully  sustains  the  promise  of  the  first.  It  deals  w'ith 
three  subjects— the  Temporal  Power,  Benefit  of 
Clergy,  and  Excommunication,  the  record  of  which 
has  ;i  iifcuUar  importance  tor  tne  English  student,  and 
is  a  chapter  ou  Aucierit  Law  likely  to  be  regarded  as 
final.  We  can  hardly  pass  from  our  mention  ol  such 
works  as  these— wuh  which  that  on  "Sacerdotal 
Celibacy"'  should  be  included — without  noting  the  j 


American  houses  is  also  the  writer  of  some  of  its  m  ' 
original  books. — London  Athenaum,  Jan.  7,  IfVl 

Mr.  Lea  has  done  great  honor  to  himself  and  thie 
country  by  the  admirable  works  he  has  written  on 
ecclesiologicaland  cognate  subjects.  We  have  already 
had  occasion  to  commend  his  "Superstition  and 
Force"  and  his  "History  of  Sacerdotal  Celibacy." 
The  present  volume  is  fully  as  admirable  in  its  me- 
thod of  dealing  with  topics  aud  in  the  thorOQfhfiMt — 
a  quality  so  frequently  lacking  in  American  authors — 
with  which  they  are  investigated. — .V.  1".  J'/nrnul  uf 
I'.iyc'uil  Jtttilicitit,  July,  1870. 
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